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The impending climate crisis is becoming 
increasingly concerning. Architecture and the 
building industry play a large role. More than ever, it 
is an architect’s responsibility to create sustainable 
designs in order to mitigate climate change. This 
calls into question what is considered sustainable. 
The discourse on sustainability is ongoing and this 
thesis attempts to expand on these arguments. 
Sustainable architecture addressed in this thesis 
deals with the adaptation of existing buildings to 
reduce a city’s environmental impact. This thesis 
supports the argument that buildings cannot be 
sustainable on their own; the entire process and 
context need to be considered, which means 
adapting existing buildings and ensuring the 
potential for further adaptation to changing social 
and climatic conditions.

Architects must work towards climate positive 
designs to have a significant impact on the climate 
crisis. This thesis project demonstrates how climate 
positive design can be achieved through sustainable 
adaptive reuse. This project proposes to adapt the 
Dominion Foundry heritage complex in Toronto 
into a climate positive community hub. Through 
sustainable architectural and urban design, the 
project will serve as a model to demonstrate and 
educate the citizens of Toronto and beyond on 
sustainable practices and advocate for a safer and 
healthier future.

Abstract

Key words: Climate Positive, Adaptive Reuse, Sustainability, Heritage Buildings
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I first developed an awareness for the climate crisis 
in the seventh grade after listening to a group of 
environmental activists sound the alarm of the 
world’s rising global temperature. This led to a 
growing desire to contribute to positive climate 
action and learn more about the crisis that sounded 
so imperative to my own future. My concern for 
the climate crisis intercepted with my passion for 
architecture during my first architecture class in high 
school at Lockerby Composite School in Sudbury, 
Ontario. My teacher, Mr. Smith, exposed our class 
to simple and affordable sustainable strategies 
that could be implemented to any architectural 
design, regardless of scale. I realized that the fight 
for sustainability, especially in architecture, did not 
need to be so complex and that even the smallest 
choices could have large long-term impacts. After 
taking Design for Climate Change in my second year 
of university, it became clear to me that I wanted to 
incorporate sustainability into every project I create

as an architect. The responsibility on designers to 
positively contribute to our climate is great, and I 
felt that choosing to forgo the use of sustainable 
strategies in architecture would only continue 
to contribute to the dire environmental crisis that 
we find ourselves within. All of these experiences 
and revelations inspired my choice for this thesis. I 
hope to demonstrate the importance and value of 
employing sustainable design and adaptive reuse 
strategies through my project. While the ongoing 
climate news can seem dire, this project has only 
strengthened my motivation to create sustainable 
architecture and urbanism as an architect to 
contribute to a healthier and safer future for the 
next generations. 

Preface
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 This part provides an introduction to this 
thesis and the final project. It outlines the key 
issues being addressed and their relevance. This 
part of the thesis booklet also highlights the main 
theoretical frameworks and methodologies used 
and provides a breakdown of the booklet content.
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Introduction

The climate crisis is becoming increasingly dire 
and relevant in the field of architecture and 
design. Architects have a responsibility to create 
sustainable designs and processes to mitigate 
climate change and to work towards a sustainable 
and climate positive future. This also calls into 
question what can be considered sustainable. 
The discourse on sustainability is ongoing, and 
this thesis will attempt to expand on some of 
these arguments. Specifically, this thesis views 
sustainable architecture as buildings that minimize 
the negative environmental impact of the project 
on the surrounding city through natural strategies 
and technological advancements, and which have 
the capacity to adapt to changes over time without 
contributing negatively to the environment. These 
should also respect local cultural landscapes.

 This thesis is centered around the sustainable 
adaptive reuse of the existing Dominion Wheel and 
Foundry buildings in downtown Toronto. It also 
seeks to reduce the city of Toronto’s emissions and 
environmental impact and to reduce demolition 
and construction waste, effectively increasing the 
sustainability of architecture. This thesis sits within 

the argument that buildings cannot be sustainable 
on their own, regardless of their individual efficient 
strategies. Instead, the entire process and context 
need to be considered, which means both adapting 
buildings that already exist and ensuring that they 
can be further adapted to changing conditions 
in the future to break the unsustainable cycle of 
demolishing existing buildings for new designs. The 
project is resilient and flexible to adapt to changes 
in program and in local climatic conditions and 
environmental factors.

 This project creates a mixed-use community 
hub within downtown Toronto and can serve as a 
model for sustainability and sustainable practices. 
It aims to go beyond net-zero goals from the 
Paris Climate Agreement and strives for climate 
positive design to give back to the city and have 
a greater impact on combating climate change. It 
also demonstrates how heritage buildings can be 
adapted into valuable spaces that respect their 
unique culture. It further demonstrates how adaptive 
reuse can produce more sustainable projects than 
new construction to emphasize the importance for 
architects to prioritize adaptive reuse.
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 This thesis attempts to answer the following 
research questions: how can the built environment 
be used to address and combat the climate crisis 
through adapting existing structures? How can 
it further promote a new way of climate positive 
sustainable living by immersing and educating 
users in the experience of being within innovative 
technologies and natural strategies? Finally, how 
can project achieve these goals while connecting 
the community and respecting local history? 

 A variety of methods were used in the 
developing of this thesis project. Several theories 
and readings were analyzed for the various concepts 
of sustainability. Case studies were explored in order 
to provide a greater understanding of adaptive 
reuse. Statistical and climatic data was analyzed 
to understand the built environment’s impact on 
climate change. Existing city documents and plans 
were reviewed and distilled for their information on 
downtown Toronto and its proposed development 
plans. Mapping was used as a generative tool for 
knowledge of the project site and context.

 This booklet is organized into four main parts 
in addition to its introduction and conclusion. Part 
1 deals with the climate crisis and relevant climate 
data. Part 2 addresses sustainability, its discourses, 
and contributing factors. It also examines adaptive 
reuse as a sustainable design strategy. Part 3 
contains an analysis of the project’s existing urban 
and site contexts. It includes historical contexts, 
demographics, and programmatic elements. 
Part 4 features the final proposed project design. 
Finally, Part 4 is followed by a conclusion and key 
takeaways and distillations from the thesis project.

 There are two important terms used 
throughout this thesis that have been re-defined 
through the lens of the thesis project.

Sustainable Architecture: designs that minimize 
the negative environmental and cultural impact of 
the project and the surrounding city through natural 
strategies and technological advancements.

Climate Positive: projects that go beyond net-
zero emissions to create an environmental and 
community benefit by reducing the city’s emissions 
and energy consumption through the removal of 
emissions in the atmosphere and the adaptation of 
existing buildings.

Introduction
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The Climate Crisis and its Impact from the Built 
Environment
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 This part of the thesis booklet examines the 
climate crisis as both a worldwide and regional issue 
and phenomena. It looks at its impacts in Canada 
and Toronto specifically and its future predicted 
climatic consequences. This part also outlines the 
built environment’s contributions to climate change 
with a specific focus on Toronto’s buildings and 
urban fabric. 
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1.0
The Climate Crisis and its Impact from the Built 
Environment

The climate crisis is becoming increasingly dire. 
Many countries are still falling short of their goals 
to reduce emissions and their overall impact on 
climate change. The disastrous impacts of climate 
change are being seen and experienced worldwide 
and are dominating headlines. Extreme weather 
disasters are continuing to increase at an alarming 
rate, with several occurring throughout Canada 
over the last decade (Figures 2-3).1

1. “Extreme Weather Events Have Increased Significantly in the Last 20 
Years,” YaleEnvironment360, October 13, 2020, https://e360.yale.edu/digest/
extreme-weather-events-have-increased-significantly-in-the-last-20-years.

 The global climate summit in Glasgow, 
UK (COP26) was recently held in November 2021 
and produced promising new building blocks to 
advance climate actions, but there is still a great 
deal of work to be done.2 The building industry has a 
significant responsibility to combat climate change. 
The climate crisis will continue to impact every area 
of the globe, making it an extremely relevant issue 
with action needed expeditiously.

2. “COP26: Together for Our Planet,” United Nations, 2021, https://www.
un.org/en/climatechange/cop26.
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1.0 The Climate Crisis and its Impact from the Built Environment

Top
2. Toronto flood. Winston Neutel, Canadian Press. 
2013. 

Bottom
3. Toronto heatwave 2020. 
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1.1 Building Sector Emissions and Energy 
Consumption

The building industry accounts for almost 40% of 
all CO2 emissions worldwide (Figure 4).3 Within this 
percentage, building operations are responsible for 
28% and building materials and construction are 
responsible for 11%. Building emissions come from 
operational carbon emissions through day-to-day 
energy use and from embodied carbon consisting 
of the carbon generated through the manufacturing, 
transport, and construction processes of materials 
and buildings.4 Embodied carbon of buildings 
account for approximately 11% of emissions and 
roughly 1/4 of a building’s total life cycle carbon 
emissions.5

 Cities are responsible for approximately 75% 
of global CO2 emissions, making them responsible 
for the largest percentage of emissions.6 Three 
materials are responsible for 23% of total global 
emissions. These are concrete, steel, and aluminum, 
which are most used in the built environment.7 The 
manufacturing and usage of these materials should 
therefore be minimized in projects where possible, 
for example through natural material substitutes 
such as mass timber or the reuse of existing or 
recycled materials.

3. “Why the Building Sector?,” Architecture 2030, 2018, https://
architecture2030.org/why-the-building-sector/.
4. Diana Budds, “How Do Buildings Contribute to Climate Change?,” Curbed, 
September 19, 2019, https://archive.curbed.com/2019/9/19/20874234/
buildings-carbon-emissions-climate-change.
5. Ibid.

6. “Cities and Climate Change,” UNEP, n.d, https://www.unep.org/explore-
topics/resource-efficiency/what-we-do/cities-and-climate-change.
7. “Why the Building Sector?”
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1.1 Building Sector Emissions and Energy Consumption

BUILDING INDUSTRY
CO2 EMISSIONS

WORLDWIDE
(40%)

BUILDING OPERATIONS (28%)

M
ATERIALS &

CONSTRUCTION
(11%

)

 In Canada, residential and commercial 
buildings emit the most greenhouse gases of all 
building emissions.8 Heating is the largest contributor 
of emissions and energy use from buildings in 
Canada due to the region’s climate.9 Space and 
water heating account for 82% of building energy 
use as of 2017.10 Heating was the largest source 
of energy consumption in Canada’s commercial 
and residential buildings in 2017, at 62% and 81% 
respectively (Figures 5-6). Alternative sources and 
methods of heating should be prioritized due to this 
data, for example through geothermal systems or 
passive strategies.

Top Right
4. Global building industry emissions 2018. Erica 
Gomirato. 

COMMERCIAL ENERGY 
USE (CANADA 2017)

Space Heating 
         56%

Water Heating 
                      6%

           Auxiliary
Equipment 15%

    Auxiliary
Motors 4%

Lighting 13%

Space Cooling 5%
Street Lighting 1%

RESIDENTIAL ENERGY 
USE (CANADA 2017)

Space Heating 
         62%

Water Heating 
                      19%

Appliances 
             14%

Lighting 3%
Space Cooling 2%

Bottom Left
5. Commercial energy use breakdown in Canada, 2017. Erica 
Gomirato. 

Bottom Right
6. Residential energy use breakdown in Canada, 2017. Erica 
Gomirato. 

8. Sarah Stinson, “Energy Efficiency in the Buildings Sector Presentation to 
the Senate Committee on Energy, the Environment and Natural Resources,” 
Natural Resources Canada, September 19, 2017.
9. Ibid.
10. Ibid.
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 The emissions and energy use data in 
Toronto is similar to Canadian data. The building 
industry in Toronto accounts for 55% of city 
emissions as of 2018. Within this percentage, 
55% is from residential buildings and 34% is from 
commercial buildings (Figure 7).11 Natural gas is 
the most common source of heating in Toronto 
and the contribution of emissions from natural gas 
is approximately ten times greater than emissions 
contributed from electricity as a fuel source (Figure 
8). In total, natural gas as a fuel source accounts for 
92% of emissions from buildings in Toronto.12

11. City of Toronto, “Greenhouse Gas Emissions Inventory 2019,” City of 
Toronto, December 11, 2020, 8.
12. Ibid., 9.

EMISSIONS BY
BUILDING TYPE

(TORONTO)
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Left
7. Breakdown of emissions by building type in Toronto 2018. Erica 
Gomirato. 

Right
8. Breakdown of building emissions by fuel and building type in 
Toronto 2018. Erica Gomirato. 

 This data shows that residential and 
commercial buildings have the largest impact on 
building emissions and energy consumption, and 
therefore have the greatest contribution to the 
climate crisis in Toronto. Canada has highlighted the 
need for efforts to be made to reduce urban energy 
consumption and transition to renewable energy for 
a positive impact on emissions.13 Greenhouse gas 
molecules will remain in our atmosphere for more 
than one hundred years, so the current emissions

are a long-term issue that will affect several 
generations and need to be mitigated.14 Efforts to 
reduce emissions and energy consumption from 
non-renewable sources, particularly in residential 
and commercial programs, are therefore important 
aspects of this thesis project.

13. “Canadian Cities and Climate Change,” Climate Atlas of Canada, https://
climateatlas.ca/canadian-cities-and- climate-change.
14. Rodney White, Climate Change in Canada, Toronto: Oxford University 
Press, 2010, 2.
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1.2 Extreme Weather Events and Designing for Resilience

1.2 Extreme Weather Events and Designing for 
Resilience

Climate change will continue to result in an increase 
in extreme weather events and climatic changes 
worldwide. Hot temperature extremes have 
become more frequent and intense across most 
regions, including Canada, resulting in extreme 
heat waves and fire weather (Figure 9).15 Heavy 
precipitation events have also increased over most 
land areas, resulting in an increase in the frequency 
and severity of flooding.16 Warming in the future will 
largely be influenced by global CO2 emissions from 
human activities, but Canada’s warming is

approximately double the magnitude of global 
warming.17 In addition to an increase in extreme heat 
events and flooding, warmer temperatures will also 
result in an increased risk of hail, tornadoes, and 
smog alerts in cities.18 In Canada, more warming is 
expected to occur in the winter than the summer, 
however the warming that occurs in summer will 
increase the number of very hot days. This poses 
a growing health risk in urban areas by rising heat 
stress and smog, along with the heat island effect.19

15. “Climate Change 2021 The Physical Science Basis Summary for 
Policymakers,” Contribution to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change, IPCC, 2021, 8-9.
16. Ibid.

17. Canada’s Changing Climate Report, CCCR, Government of Canada, 2019, 5.
18. Rodney White, Climate Change in Canada, 2.
19. Ibid., 30.

Bottom
9. Observed increase in global hot 
extremes. 
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 In Toronto, higher temperatures and more 
heat events are expected due to climate change. In 
addition to heat and temperature changes, several 
record-breaking rainfalls have also occurred in 
Toronto in recent years, resulting in flooding and 
extensive damage to property and infrastructure, 
as well as the natural environment (Figure 10).20 
Toronto’s maximum daily rainfall is expected to 
more than double by 2050, along with a doubling 
in the frequency of severe storms. Extreme wind 
events are also expected to increase in Toronto 
which can result in a potential increase in severe 
thunderstorms and tornadoes.21

Some form of climate change will be inevitable 
regardless of the actions we take, so adaptation is an 
important strategy to respond to those changes.22 
This thesis project implements design measures 
that offer a resilience to expected extreme weather 
events with a focus on extreme heat and flooding.

20. “Extreme Weather,” City of Toronto, June 27, 2019, https://www.toronto.
ca/services-payments/water- environment/live-green-toronto/extreme-
weather/.
21. Ibid.
22. Rodney White, Climate Change in Canada, 29.

Bottom
10. Flooding in Toronto, 2013. 
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1.3 Paris Climate Agreement Goals and Relevance to Architecture

1.3 Paris Climate Agreement Goals and Relevance 
to Architecture

Canada is part of the Paris Climate Agreement and 
has committed to moving to net-zero emissions 
by 2050 or sooner. To reach this goal, the country 
has introduced five-year milestones with emission 
reduction targets. The upcoming milestone is a 
30% reduction in emissions by 2030 which Canada 
is currently projected to achieve.23 Figure 11 outlines 
important goals for the reduction of emissions to 
reach the five-year milestones that directly relate to 
the building industry. The elimination of coal and 
fossil fuels will be crucial to reaching our emission 
targets, as well as ensuring that most of our buildings 
are operating at zero carbon.

 Toronto had an ambitious climate action 
strategy approved by the Toronto City Council in 
2017 that included a set of low-carbon goals and 
strategies to reduce emissions. In 2019, City Council 
declared a climate emergency and accelerated 
efforts to mitigate and adapt to climate change.24 
The city adopted a stronger emissions reduction 
target of net-zero by 2050 or sooner to align with 
Canada’s targets. It is expected to be a difficult task 
for Toronto to reach its 2030 milestone due to the 
target being a steep 65% reduction.25

23. “Net-Zero Emissions by 2050,” Government of Canada, August 13, 2021, 
https://www.canada.ca/en/services/environment/weather/climatechange/
climate-plan/net-zero-emissions-2050.html.

24. “Toronto Emissions Decline but 2030 Target Looms Large 2016 
Greenhouse Gas Emissions Inventory,” TransformTO, 2016, 2.
25. Ibid.
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 The Paris Climate Agreement goals outline 
a positive future for the climate, but while in theory 
these goals sound good, in practice many countries 
are not doing enough to meet them. According to 
the climate action tracker, Canada’s overall rating 
on climate action is highly insufficient.26 Our targets 
are not enough to be consistent with the Paris 
Agreement. Canada’s net-zero target also does 
not provide any detail on its separate reduction 
and removal targets or how it will remove carbon 
emissions.27 In addition to this, a new report from 
the Intergovernmental Panel on Climate Change 
(IPCC) states that even if we successfully achieve 
net-zero emissions by 2050, the atmospheric 
carbon dioxide levels may still climb and continue 
to warm the globe. Due to this, following a pathway 
leading to net-zero is now no longer enough to 
have a significant impact on climate change.28

Eliminating emissions is a crucial factor in combating 
climate change, but we also need to begin to remove 
greenhouse gases from the atmosphere, and the 
report from the IPCC notes that this is something 
that there is virtually no focus on in discussions of 
climate action.29 This has informed the aspirations of 
this thesis project to go beyond net-zero emissions 
in order to contribute significant climate action to 
combat the climate crisis.

26. “Canada,” Climate Action Tracker, 2021, https://climateactiontracker.org/
countries/canada/.
27. Ibid.
28. Tara Shirvani, The Final Warning Bell: The Most Important Assessment of 
Humanity’s Future to Date, Climate Crisis Advisory Group, August, 2021, 3.
29. Ibid.
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2.0
Sustainability in Architecture
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 This part of the thesis booklet addresses 
sustainability, its discourses, and factors that 
contribute to the term. Net-zero and climate positive 
design are investigated along with several strategies 
to achieve these. This part also examines adaptive 
reuse as a sustainable strategy with a greater focus 
on the adaptive reuse of heritage buildings.
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2.0
Sustainability in Architecture

There are several different understandings of 
the term sustainability and the discourse on the 
topic is extensive. The most common definition 
of sustainability is “development which meets 
present needs without compromising the ability 
of future generations to achieve their needs and 
aspirations.”30 This is a broad definition that usually 
deals with concerns for ecology, wildlife, natural 
resources, social factors, behaviour, and economic 
well-being.31 There is little agreement on its exact 
meaning or the scope that it covers.32 Sustainability 
can also be confused with the term conservation 
and seen as a method to preserve what already 
exists.33 This should not be the case of sustainability 
because it does not account for inevitable changes 
or adaptation.

 The term can further be related specifically 
to architecture. Sustainable architecture generally 
consists of a combination of natural, technical, and 
social aspects.34 When considering most sustainable 
architecture, the buildings are not sustainable. 
They often reduce cultural and biological diversity, 
do irreversible ecological damage, and hinder 
adaptability.35 Some architects focus on energy

efficiency and technologies that improve a building’s 
operation with little to no focus on other issues that 
relate to sustainable architecture.36 While these 
buildings are efficient with the usage of energy, this 
energy often comes from non-renewable sources, 
where the building is reducing natural resources 
and continuously contaminating the environment. 
Materials used in sustainable buildings are often 
extracted in a destructive manner and are rarely 
reused or recycled. The buildings are designed to be 
built but not to be deconstructed which increases 
waste related to the built environment.37 

30. “Sustainable Development,” International Institute for Sustainable 
Development, n.d., https://www.iisd.org/about-iisd/sustainable-
development.
31. Louis Rice, “Black-boxing sustainability,” Journal of Sustainable 
Development 4, no. 4 (2011): 32.
32. Mitja Košir, Climate Adaptability of Buildings: Bioclimatic Design in the 
Light of Climate Change, Springer, 2019, 240.
33. Basak Gucyeter, “The place of sustainability in architectural education: 
discussion and suggestions,” Athens Journal of Architecture 2, no. 3 
(2016):238.
34. Louis Rice, “Black-boxing sustainability,” 33.
35. Janis Birkeland, Net-positive design and sustainable urban development, 
Routledge, 2020, 5.
36. L. H. M. Vefago, and J. Avellaneda. “The unsustainability of sustainable 
architecture,” 18th CIB World Building Congress W096—Architectural 
Management. Salford (UK): International Council for Research and Innovation 
in Building and Construction, 2010, 212.
37. Ibid.
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2.0 Sustainability in Architecture

The adaptation to anticipated future social and 
environmental conditions of a building during its 
life cycle should therefore be considered during 
its design to achieve sustainability.38 Architecture 
should design for the complete life cycle of a 
building.

 Sustainable architecture is often measured 
through building rating systems. These are 
generally checklists that designs must meet to be 
considered sustainable. Problems arise with these 
checklists because in theory a building can meet 
criteria, but when constructed the building does 
not perform as predicted, or other crucial areas of 
sustainability are neglected in favour of focusing 
on achieving a different area that still allows the 
building to obtain certification.39 Another issue with 
‘green’ buildings that use checklists is that they often 
do not place emphasis on their connection to their 
surroundings and local culture to address cultural 
and social sustainability. A key element in achieving 
sustainability is relating buildings to their local site

with respect to the changing ecology of the natural 
environment, as well as its cultural context.40

 For this thesis, sustainability aligns with 
theories that view sustainable architecture as a 
combination of environmental, social, cultural, and 
technical aspects. Sustainability must allow for a 
building to adapt to changes over time and improve 
its life cycle through responsible construction and 
the prevention of demolition and reconstruction. 
The main factors considered for a sustainable 
building are outlined in Figure 12. In this project, 
sustainability is the combination of minimizing 
the environmental impact through natural and 
technological strategies, through the adaptation of 
existing buildings and use of existing materials, a 
resilience to climate change through flexible and 
resilient design, and a sensitivity to the location’s 
unique history and culture over time.

CONSTRUCTION

MATERIAL
EXTRACTION

OPERATION

DEMOLITIONREUSE

DISPOSAL

SUSTAINABILITY

BUILDING LIFE CYCLE

REUSE & RECYCLE

CONSTRUCTION &
DEMOLITION WASTE

RENEWABLE RESOURCES

ECOLOGICAL
PROCESSES

TECHNOLOGICAL
ADVANCEMENTS

CULTURE &
COMMUNITY

HEALTH & WELL-BEING

ADAPTABILITY

38. Basak Gucyeter, “The place of sustainability in architectural education,” 
241-242.
39. Ibid., 240.
40. Mitja Košir, Climate Adaptability of Buildings, 241.

Left
12. Diagram of factors for sustainability. 
Erica Gomirato, 2021.
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2.1 Net-Zero Design

While reports say that following a pathway to 
net-zero is no longer enough, net-zero design 
strategies do offer benefits for sustainable design 
and contribute to climate positive design. There are 
two main types of net-zero design: net-zero energy 
and net-zero emissions. Net-zero energy buildings 
are buildings that generally use on-site renewable 
energy systems that generate the same amount of 
energy that is consumed by the building in a year. 
There are several hundred buildings around the 
world that are net-zero or almost net-zero energy 
in operation, and there have been net-zero energy 
retrofits of existing buildings.41 Figure 13 outlines 
common strategies implemented in buildings 
to achieve net-zero energy. These strategies are 
explored in this thesis project to aim towards net-
zero energy or better.

 Net-zero emissions is a step further 
than net-zero energy. Achieving zero embodied 
emissions through buildings requires principles of 
reuse including renovating existing buildings, using 
recycled materials, and designing for construction. 
It also means that buildings need to sequester 
carbon through various methods, such as carbon 
sequestering materials.42 Reaching net-zero 
emissions also requires the use of technologies 
and energy systems that do not produce additional 
emissions.43 Figure 14 highlights common strategies 
used in buildings to achieve net-zero emissions. 
Buildings that aim for net-zero emissions also utilize 
the strategies of net-zero energy. 

42. “Embodied Carbon Actions,” Architecture 2030, 2018, https://
architecture2030.org/embodied-carbon-actions/.
43. “Canada’s Net Zero Future,” Canadian Institute for Climate Choices, 
March 3, 2021, https://climatechoices.ca/reports/canadas-net-zero-future/.

41. Oswaldo Lucon et al, “Buildings,” In Climate Change 2014 Mitigation of 
Climate Change Chapter 9, IPCC, 2014, 689.
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2.1 Net-Zero Design
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Left
13. Net-zero energy strategies. Erica Gomirato. 

Right
14. Net-zero emissions strategies. Erica Gomirato. 

 The city of Toronto has created a zero-
emissions building framework to work towards 
their goal of net-zero by 2050. The framework 
encourages higher energy efficiency in buildings, 
better building envelopes, and low-carbon fuel 
choices for a reduction in building emissions.44 

The framework also introduced requirements for 
buildings to achieve net-zero emissions. One of 
these requirements include designing buildings to 
accommodate connections to solar technologies.45 

Some other key strategies from the zero-emissions 
building framework are shading devices and high 
efficiency building systems.46 The framework also 
applies to any major building renovations and retrofit 
project, meaning it can be applied to adaptive reuse 
projects.47 This makes the framework relevant to 
this thesis project.

 While net-zero design strategies contribute 
to a more sustainable future, these designs mainly 
focus on the project itself and often do not consider 
its place in the city as a whole. Zero-energy buildings 
also do not usually count the embodied resources 
lost during extraction and construction processes.48 
There is not a great focus on sustainable strategies 
for aspects of the project outside of its operation, 
for example construction processes and material 
extraction. This is why this thesis project aims 
further than net-zero and considers impacts on the 
surrounding community through climate positive 
design.

44. Zero Emissions Building Framework, City Planning Division, City of 
Toronto, March 2017, 7.
45. Ibid., 7-8.
46. Ibid., 22-23.
47. Ibid., 47.
48. Janis Birkeland, Net-positive design and sustainable urban development, 
6.
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2.2 Climate Positive Design

There are not as many detailed practices that deal 
with climate positive design. The research is broad 
and can have a range of meanings. Climate positive 
design aims beyond net-zero emissions to create 
an environmental and community benefit through 
the overall reduction of the city’s emissions and 
energy consumption. In the project context, this is 
achieved through the removal of emissions in the 
atmosphere, the use of efficient energy, and the 
adaptation of existing buildings. Climate positive 
design views the city as a whole system rather 
than the focus of one individual project.49 It can be 
achieved by using efficient new infill construction 
with improvements to existing buildings, placing an 
emphasis on adapting what already exists.50 Climate 
positive buildings make up the smallest number of 
sustainable buildings despite having the largest 
positive impact on the climate (Figure 15). Buildings 
can sequester more carbon over their life cycle 
than they emit by using on-site renewable energy 
technology and building-integrated vegetation. 
Buildings that use climate positive design principles 
have the potential to reverse their carbon impact 
and begin to regenerate and remediate their regions 
while providing eco-services, effectively turning the

building into a climate positive project.51 Replacing 
cities with new net-zero energy buildings would 
cost too much in various resources, so retrofitting 
and renovating cities is an important strategy to 
climate positive design and true sustainability.52 

Adaptive reuse is therefore an important component 
of climate positive design.

 Several other strategies can be used to work 
towards a climate positive building. The relevant 
strategies to this project are passive design through 
solar orientation, green and zero-carbon building 
strategies previously outlined, and regenerative 
design through urban agriculture and remediation.53 

The planting of hardy native plant species at the 
ground level can provide irrigation and filtration, act 
as a flood protection system, and manage runoff. 
These plants also remediate brownfield sites and 
provide a cleaner and healthier environment. Green

49. “Our Green Goal: Moving Beyond Net-Zero to Net-Positive,” Lanefab 
Design/Build, 2014, http://www.lanefab.com/net-zero-to-net-positive.
50. Ibid.
51. Birte Christina Renger, Janis L. Birkeland & David J. Midmore, “Net-
positive building carbon sequestration,” Building Research & Information 43:1, 
abstract, 2015, DOI: 10.1080/09613218.2015.961001.
52. Janis Birkeland, Net-positive design and sustainable urban development, 
23.
53. Ibid., 27-29.
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2.2 Climate Positive Design

roofs and living walls can also help manage 
temperature and reduce cooling needs and further 
provide urban agriculture to the site.54 Urban 
agriculture and vegetation serve as elements for 
carbon sequestration for the project as well.

 In most urban areas, carbon sequestration 
through vegetation is not enough to sequester 
a sustainable amount of carbon alone due to the 
limited area for green space and vegetation on site. 
Vegetation therefore needs to be paired with other 
strategies to help sequester and offset carbon for 
the project. One strategy is the usage of mass timber 
as a building element. Prioritizing local wood as a 
natural material to sequester carbon will minimize 
a project’s carbon impact at all stages, including 
extraction.55 Using mass timber allows the building 
to become a carbon sink itself and no longer needs 
to rely on the extensive planting of vegetation.56 The 
initial manufacturing of mass timber results in a 
much lower embodied carbon than materials like 
steel and concrete.57 Additionally, once a building is 
at the end of its life, mass timber can be reused in

other building projects, furniture, or wood design. 
This means that the embodied carbon it has 
sequestered will not be released back into the 
atmosphere.58 The combination of mass timber 
within the building itself and vegetation throughout 
the project site can work together to sequester a 
substantial amount of carbon.

OLD BUILDINGS

CODE MINIMUM

GREEN

NET-ZERO

CLIMATE+
MY PROJECT

SUSTAINABLE BUILDING PYRAMID

PARIS CLIMATE 
AGREEMENT MINIMUM

Left
15. Diagram of sustainable building 
pyramid. Erica Gomirato.

54. “Design Toolkit,” Climate Positive Design, https://climatepositivedesign.
com/resources/design-toolkit/.
55. Ibid.
56. “Mass Timber’s Carbon Impact,” Mantle Developments, November 25, 
2020, https://mantledev.com/insights/embodied-carbon/mass-timber-
carbon-impact/.
57. Ibid.
58. Ibid.
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2.2.1 Building Rating Systems and Goals

There are several existing checklists, systems, and 
goals that can measure building sustainability. The 
most common system encountered in the built 
environment is LEED certification. However, there 
have been several criticisms of this system and many 
buildings that aim for this certification are no more 
sustainable than buildings that do not. The main 
issue with LEED is that it is primarily result-driven, 
and a focus is on earning points rather than making 
sustainable and green choices. Certain points can 
be completely ignored in favour of others that are 
easier to achieve. This results in an unbalanced 
building that does not address the crucial aspects 
of sustainability and does not respond to its local 
context.59 The building goals this thesis project will 
consider are mainly the United Nations Sustainable 
Development Goals. The Living Building Challenge  
criteria is also examined. These systems embody 
the principles of true sustainability.

 The Living Building Challenge is a building 
certification standard that aligns with the goals 
of climate positive design. It consists of seven 
performance categories: place, water, energy, 
health and happiness, materials, equity, and 
beauty. The challenge can also be applied to 
existing buildings.60 To achieve full Living Building 
Certification,  a project must meet requirements in 
each of the seven categories, making it a holistic 
and sustainable design.61 Figure 16 outlines the 
current Living Building Challenge matrix and 
criteria. Buildings that receive full Living Building 
Challenge certification can be argued to be 
climate positive projects because they create 
an environmental benefit by reducing emissions 
and energy consumption through the removal of 
emissions in the atmosphere while also operating 
at net-zero energy or better.

59. Robert Orr, “The Problems with LEED,” Lean Urbanism Brief, n.d., https://
leanurbanism.org/wp- content/uploads/2014/06/Orr-LEED.pdf.
60. “Living Building Challenge 4.0 Basics,” International Living Future 
Institute, August 24, 2021, https://living- future.org/lbc/basics4-0/.
61. “Living Building Challenge Certification,” International Living Future 
Institute, 2021, https://living-future.org/lbc- 3-1/certification/.
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2.2.1 Building Rating Systems and Goals

        The United Nations Sustainable Development 
Goals (UNSDGs) are a series of international goals 
that strive to end global poverty and protect the 
planet and future of humanity. Adopted by the 
United Nations in 2015, these goals are broken 
down into seventeen main goals, each with their 
own sub-targets.62 Figure 17 includes the seventeen 
diverse official goals created. The relevant targets 
for this thesis project are the sustainable production 
of food and vegetation; improving air, ground 
and water quality; ensuring access to knowledge 
and education on various sustainable practices; 
increasing the usage of renewable energy and 
improving energy efficiency; providing safe and 
sustainable housing; providing access to natural 
green public spaces; reducing waste generation; 
and improving resiliency to the climate crisis.63 
The project design addresses these goals to work 
towards a sustainable project.

62. “Sustainable Development Goals,” Gavi The Vaccine Alliance, 2020, 
https://www.gavi.org/our-alliance/global- health-development/sustainable-
development-goals.
63. “Take Action for the Sustainable Development Goals,” United 
Nations, 2021, https://www.un.org/sustainabledevelopment/sustainable-
development-goals/.

Top
16. Living Building Challenge matrix. 

Bottom
17. UN sustainable development goals & icons. 
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2.3 Flexibility and Adaptability

Flexibility and adaptability are important factors of 
sustainability, as this allows projects to have a long-
term lasting impact and increase their life cycle 
and usefulness. The usefulness of buildings is often 
ruined by their inability to accommodate change. 
Change and uncertainty should be considered 
in the design process to increase a building’s 
overall value.64  Adaptability involves identifying 
uncertainties and embedding flexible design for 
adaptation. Examples of uncertainties are technical, 
user, and climate uncertainties.65  Adaptability is 
important because it protects buildings with a 
high embodied carbon from being demolished and 
releasing carbon into the atmosphere.66  Adaptability 
can achieve a healthy and responsive building that 
provides a long term value to the community.67 

Another important aspect of adaptability is ensuring 
that the local and cultural context of the project 
is respected through the design.68 A building that 
respects local history and culture is more likely to 
be embraced and maintained by the community.

 There are several methods to introduce 
flexibility into projects. Flexibility is a combination 
of short-term spatial adjustments and longer-
term adaptability of structures to meet changing 
needs.69 One method to achieve flexibility is to allow 
operations to change scale based on changing 
demands. Another method is to give a building the 
ability to switch from one program to another based

on current conditions.70 The growth method 
involves designing buildings with a capacity for 
future opportunities to be added.71 Buildings that 
feature multiple uses also offer greater flexibility 
and are generally better for the community and the 
environment.72 Architectural strategies that create 
flexible spaces are designing open, long spanning 
spaces that can be filled with a variety of different 
modules and programs.73 These open spaces allow 
for almost endless possibilities in use and have 
great potential for change. Flexibility is essential to 
allow for change over time and to anticipate change, 
as well as to introduce the idea of incremental 
urbanism to a city.

64. Fahad Saud Allahaim, Anas Alfaris, and David Leifer, “Towards 
Changeability The Adaptable Buildings Design (ABD) Framework,” Fifth 
International Conference of Arab Society for Computer Aided Architectural 
Design, Fes, Morocco, 2010, 2.
65. Ibid., 3-4.
66. “The Ultimate Flexible Building,” The Possible (WSP, June 29, 2021), 
https://www.the-possible.com/the-ultimate-flexible-building/.
67. Faiza Nakib, “Toward an adaptable architecture guidelines to integrate 
adaptability in building,” In Building a Better World: CIB World Congress, 
2010, 276.
68. Ibid., 278
69. “The Ultimate Flexible Building.”
70. Fahad Saud Allahaim et al, “Towards Changeability The Adaptable 
Buildings Design (ABD) Framework,” 6.
71. Ibid., 5.
72. Todd Heiser and Benjy Ward, “Adaptive Reuse Strategies for a Net-Zero 
Future,” Gensler, October 19, 2020, https://www.gensler.com/publications/
dialogue/35/adaptive-reuse-strategies-for-a-net-zero-future.
73. “The Ultimate Flexible Building.”
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2.4 Adaptive Reuse

Adaptive reuse is the final main issue addressed in 
this thesis project that should be considered a factor 
in sustainability. Most buildings that will exist in 2050 
are already existing.74  There needs to be a greater 
focus on adapting existing buildings to become 
sustainable, rather than continuing to demolish 
buildings deemed as unuseful and constructing 
new ‘sustainable’ buildings that are not actually 
sustainable. These existing buildings are already 
contributing greatly to global emissions and climate 
change, and thus it is crucial that an emphasis 
is placed on adaptation of existing structures. 
Existing buildings will need an improved energy 
efficiency through renewable energy sources and 
the generation of carbon-free renewable energy 
to have a positive impact on the climate crisis.75  
Areas of intervention for existing buildings will need 
to include major renovations of building systems, 
material and equipment replacements, program 
changes, and adaptability upgrades to respond to 
predicted weather events from climate change.76  

 The construction of new green buildings 
results in a larger environmental impact than the 
sustainable adaptive reuse of existing buildings. 
This is primarily because of processes related to 
material production, demolition, construction, and 
release of embodied carbon.77 The construction of 
new green buildings has resulted in a harmful cycle 
of unnecessary demolition and reconstruction 
with negative environmental impacts. Not only 
do emissions come from construction and 
material manufacturing, but demolition and waste 
processes can also result in extensive emissions.78 

Older buildings are not only valuable as resources 
of materials but also can be retrofitted with energy-
efficient technologies for high performance. 
Reports have shown that retrofitting older buildings 
to the same level as new, green buildings produces 
substantial environmental savings in the long term.79

2.4 Adaptive Reuse

74. “Why the Building Sector?”
75. “Existing Building Actions,” Architecture 2030, 2020, https://
architecture2030.org/existing-building-actions/.
76. Ibid.
77. Kathryn Rogers Merlino, Building Reuse: Sustainability, Preservation, and 
the Value of Design, Seattle, WA: University of Washington Press, 2018, 6.
78. Ibid., 6-7.
79. Ibid., 8-9.
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Many older buildings already have passive 
strategies embedded into their design and are 
energy efficient enough to be brought up to higher 
standards through less intensive renovations.80 By 
redesigning buildings to be more efficient, architects 
become better stewards of the environment. 
Through embracing reuse, historic buildings can 
be perceived as sites for reinvention instead of 
targets for demolition.81 Adapting and reusing 
existing buildings therefore makes a major positive 
contribution to climate change.

 Adaptive reuse is also an effective way to 
acknowledge the history and unique culture that an 
existing building brings to the community and can 
rejuvenate the area to increase the neighbourhood’s 
value and longevity. This addresses the cultural 
sustainability of the project. Once a building 
is demolished, it is gone forever along with its 
history and culture.82 A diverse mix of old and new 
sustainable buildings is what creates ideal cities. 
Historic preservation, adaptive reuse, and strategic 
infill construction of new buildings contribute to 
a sustainable, diverse, and vibrant community.83 

Adaptive reuse should be prioritized to respect 
existing histories and culture, while also allowing 
the projects to be continuously reshaped by social 
and cultural changes to grow with the community 
and maintain sustainability.

80. Stewart Brand, How Buildings Learn, New York, NY: Phoenix Illustrated, 
1997, 93.
81. Kathryn Rogers Merlino, Building Reuse, 11.

82. Ibid., 4.
83. Ibid., 9-10
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2.4.1 The Adaptive Reuse of Heritage Buildings

Adaptive reuse can be applied to any existing 
building, but the most valuable transformations are 
achieved through the adaptive reuse of heritage 
buildings. Heritage buildings offer a significant 
importance to an area’s identity and culture. It is 
important to protect these from demolition and 
instead offer alternatives for new usage that still 
respects its history. Adapting heritage buildings, 
especially those out of use, can rejuvenate and 
increase the value of the neighbourhood. When 
a building designed originally for one purpose is 
adapted and used for a different purpose its value 
improves.84 Heritage structures that were originally 
warehouses and factories from the late 19th to early 
20th century often have the greatest potential for 
endless adaptability. They generally feature large-
spanning, tall height spaces with widely spaced 
columns and receive a generous amount of natural 
light and ventilation, and contain durable, long-
lasting materials and structure.85 Due to their 
qualities, these buildings are extremely flexible and 
can host almost any program.

 A noteworthy adaptive reuse project is 
the Wychwood Barns in downtown Toronto. This 
project was designed by DTAH with Toronto 
Artscape and the City of Toronto. These buildings 
comprise of a series of five barns originally built as a 
streetcar repair facility.86 An adaptive reuse project 
was done to revitalize the barns and surrounding 
neighbourhood. Today, the barns are a cultural hub 
that preserve the unique history and introduce 
programs of art, culture, food, and agriculture.87 The 
main objectives were environmental sustainability, 
heritage preservation, and community interaction. 
The largest issue of sustainability faced was the 
development of the existing brownfield site through 
water management and a reduction in energy 
and emissions.88  The original buildings were 
largely preserved with only minor architectural 
modifications where necessary (Figure 18).89  

2.4.1 The Adaptive Reuse of Heritage Buildings

84. Stewart Brand, How Buildings Learn, 103.
85. Ibid., 108-109.
86. “History at the Barns,” Artscape Wychwood Barns, January 17, 2017, 
https://artscapewychwoodbarns.ca/2017/01/history-at-the-barns/.
87. Ibid.
88. “Artscape Wychwood Barns,” ArtscapeDIY, n.d., https://www.artscapediy.
org/case-studies/artscape-wychwood-barns/.
89. Ibid.
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Almost all existing facades were maintained while 
some of the roofs were removed, and some facades 
saw renovations in material and an updated building 
envelope to address efficiency (Figure 19).

 

Left
18. Photo by author. Original barn doors to the 4th barn, preserving 
the architectural heritage, 2021.

Right
19. Photo by author. Facade of Barn 5 with roof removed to create 
open public space, 2021.

 One barn at the Wychwood Barns is 
dedicated to live-work units for artists. These units 
feature their own private individual entrances from 
the street level, as well as a more public entrance 
through the Community Barn (Figures 20 & 21).90 

The Community Barn is used for community events 
year-round. Another barn is used for performance 
rehearsal, office, and meeting spaces for community 
arts and environmental organizations. There is 
a barn dedicated to growing food and urban 
agriculture, as well as the education of sustainable

food and composting.91 A market is held once a week 
at the barns to bring the surrounding community 
together.

90. “Artscape Wychwood Barns.”
91. Ibid.
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Right
20. Photo by author. Street entrances to artist live-work 
studios and their individual gardens, 2021.

Bottom
21. Sectional diagram of progression from public to 
private through live-work typology. Erica Gomirato, 2021.

3.4.1 The Adaptive Reuse of Heritage Buildings
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3.0
Existing Urban Context and Site Analysis



34

 This part of the thesis booklet deals with 
an analysis of the existing urban and site context 
of the project. It includes historical contexts, 
demographics, and in-depth local analyses. Various 
existing proposed plans and documents from the 
city of Toronto are examined for additional context. 
The unique history and current conditions of the 
Dominion Foundry buildings are also explored.
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3.0
Existing Urban Context and Site Analysis

This thesis project applies a design strategy of 
adaptive reuse to an existing heritage building in 
the West Don Lands. The Dominion Wheel and 
Foundry building complex is a historic complex that 
provides a cultural importance to the community. A 
strategy of adaptive re-use needs to be employed 
in order to avoid demolition. The existing site is the 
ideal opportunity to apply climate positive adaptive 
reuse design to existing heritage structures and to 
demonstrate the value in reusing existing buildings. 

 An extensive analysis of both the existing site 
and urban context was done in order to understand 
the history and current existing conditions and 
implications of the site, and its significance to the 
local community. In adapting the heritage buildings 
to be climate positive buildings, the project can 
serve as a community hub and rejuvenate the 
area, bringing visitors from all around to experience 
sustainable living and practices.
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3.1 Intended User Groups and Demographics

While thesis project welcomes a variety of user 
groups, the primary target groups are professionals 
supported through market rate housing, as well as 
artists and the creative class that are supported 
through subsidized live-work housing and micro 
units. Additionally, the surrounding community will 
be drawn to the site for a multitude of communal 
programs. The issue of climate change is the 
driving force behind the project, so users who view 
climate change as a serious issue facing the globe 
are prioritized as users as well. This is so that they 
can be exposed to sustainable strategies through 
the project and take lessons learned into their own 
practices and daily lives.

 Most young adults in Canada view climate 
change as a serious threat. In Canada, the 
percentage of people who see climate change as 
a serious or very serious threat increases as age 
decreases, meaning that a greater percentage of 
young adults view it as a serious threat compared 
to older adults. Over 83% of individuals aged 18-
24 and 78% of individuals aged 25-35 see climate 
change as a threat, which is a significant majority of

the population for these groups.92 This data makes 
it apparent that climate change is becoming 
increasingly relevant to younger generations, 
as its negative impacts will affect their futures 
the greatest. Additionally, professionals have the 
responsibility of providing advice on the issue of 
climate change, so it is important that these groups 
have the proper understanding and exposure to the 
issue to understand the importance of the crisis and 
the role they play in changing it.93 This is another 
justification for selecting professionals as one of the 
main user groups.

3.1 Intended User Groups and Demographics

92. Madhumitha Jaganmohan, “Canadians’ opinion on threat of 
climate change 2021,” Statista, July 20, 2021, https://www.statista.com/
statistics/621038/opinion-on-economic-impact-of-climate-change-canada/.
93. Andrew Gage, “Professionals and Climate Change.” West Coast 
Environmental Law (2011), 2.
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 The demographics of downtown Toronto 
supports the proposal to gear towards these user 
groups. Figure 22 graphs Toronto’s population by 
age group, as of the 2016 census. The intended users 
of the project are depicted in red, with the darkest 
shade representing the most relevant users, and 
the lighter shades representing secondary targets. 
The highest populated age group from this data is 
25-29 years old, followed by 30-34 years old.94 The 

population of 20-24 year olds is also high, as well 
as the population of children to support inviting 
families. This data supports the choice of users, as 
younger age groups are the majority of those who 
view climate change as a serious threat and contain 
both professionals and the creative class.

0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 95-9990-9485-8980-8475-7970-7465-6960-6455-5950-5445-4940-44

AGE

PO
PU

LA
TI

O
N

13
6K

13
5K

12
7K

14
5.5
K

19
5K

23
3K

22
4.5
K

19
6K

18
2K

19
1K

20
2.5
K

13
0.5
K

15
4K

18
3K

4.7
5K

20
K

41
K

60
.5K

76
K

93
.5K

TORONTO POPULATION BY AGE GROUP (2016)

94. Canada Census Data, “Toronto Population 2016,” Toronto Population 2016 
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22. Population of Toronto by age group 
as of 2016. Erica Gomirato. 
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3.2 Urban Site Selection and City Plans

The selected site for the project is located within 
downtown Toronto, Ontario. Neighbourhood profiles 
were investigated to inform the specific location for 
the project (Figure 23). The St. Lawrence-Distillery 
neighbourhood is particularly interesting. In 2015 it 
had a relatively small population since development 
was only just getting underway, and it was therefore 
considered a neighbourhood in transition. While 
this area had a low population, it had the highest 
population of young adults compared to other age 
groups.95

 The West Don Lands is in this neighbourhood 
and is still in active development. This transformative 
nature offers a great opportunity for the site of 
this thesis project. The specific site chosen is the 
existing Dominion Wheel and Foundry building 
complex located within the West Don Lands.

3.2 Urban Site Selection and City Plans
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Right
23. Map of downtown Toronto 
neighbourhood districts, highlighting 
the West Don Lands. Erica Gomirato & 
Google Maps, 2021.
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The West Don Lands neighbourhood has an 
interesting history of development. It occupies 
an 80-acre site that was once the original mouth 
of the Don River to the east. Before industrial 
development in the 19th century, the area was 
an expansive wetland.96 Industrialization began 
with the straightening and widening of the lower 
Don River in the late 19th century to improve 
water conditions and establish land for industrial 
development. The goal of improved sanitation was 
not achieved; however, the modification of the river 
did create more available industrial land.97 Shortly 
after the altering of the Don River, factories and 
warehouses were thriving in the West Don Lands.

Space was becoming limited, so the Toronto 
Waterfront Development Plan developed the 
adjacent Port Lands. This resulted in the destruction 
of one of the largest wetlands in Ontario.98 The rail 
industry was also responsible for a large growth of 
the area. In the early 20th century, the Canadian 
Northern Railway had several offices, warehouses, 
and factories for services related to the expanding 
railway in the West Don Lands. However, with the

3.2.1 West Don Lands History

TURN OF CENTURY 1909 1918 1949 1963 1975

96. Evergreen, “From Derelict to Desirable: The Revitalization of the West 
Don Lands,” Harvey Kalles Real Estate Ltd., Brokerage, July 2, 2015, https://
harveykalles.com/from-derelict-to-desirable-the-revitalization-of-the-west-
don-lands/.
97. Ibid.
98. Ibid.
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TURN OF CENTURY 1909 1918 1949 1963 1975

in the West Don Lands of addressing environmental 
concerns while conserving crucial historical 
elements.103 The West Don Lands are still being 
developed, but development continues to generally 
move in a positive direction.

rise of transport trucks, the growth of highways, 
and increased access to land outside the city core, 
there was a move away from the rail and the West 
Don Lands became de-industrialized.99 During the 
deindustrialization of the 1960s and 1970s, entire 
blocks and streets were removed.100 Figure 24 
shows the evolution of the West Don Lands from 
the beginning of the 20th century to 1975. After 
deindustrialization, the area became abandoned 
and unmaintained due to its brownfield status from 
industrial activity.101 Remediation began in the late 
1980s.102 The development plan for the West Don 
Lands was finalized in 2004 through Waterfront 
Toronto with a focus on viewing the area as a 
sustainable ecosystem. Since then, there is a history

3.2.1 West Don Lands History

99. Evergreen, “From Derelict to Desirable: The Revitalization of the West 
Don Lands.” 
100. Christopher Butters, “The Industrial Slum Games? A Look Back at 
the West Don Lands,” Toronto Guardian, November 29, 2012, https://
torontoguardian.com/2012/11/the-industrial-slum-games-a-look-back-at-
the-west-don-lands/.
101. “West Don Lands,” WATERFRONToronto, n.d., https://www.
waterfrontoronto.ca/nbe/portal/waterfront/Home/waterfronthome/
precincts/west-don-lands.
102. Joe Lobko, “The History of the West Don Lands,” In The Possibilities of 
the Dominion Foundry Site - One Concept, Friends of the Foundry, February 
2021, 1.
103. Ibid., 2.

Bottom
24. Timeline of the evolution of the West Don Lands 
from the turn of the 20th century to deindustrialization. 
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The Precinct Plan for the West Don Lands from 
2004 aim to revitalize the area and to create a 
thriving urban community. A high importance was 
placed on preserving the few heritage resources 
remaining, including specific references to the 
Dominion Foundry building complex.104 The 
Dominion Foundry complex was proposed to be 
the heart of the neighbourhood.105 The principles 
for the plan included creating connections with 
communities, providing high-quality public 
spaces, and designing buildings excelling their 
innovative approaches to sustainability.106 A three-
part revitalization plan has been underway since 
2005 through the Precinct Plan.107 The first phase 
saw the remediation of the existing brownfield and 
the reintroduction of marshland through green 
infrastructure, most notably through the Corktown 
Common park. The introduction of the Underpass 
park was also part of this phase and demonstrated 
how neglected urban spaces can be transformed 
into valuable public spaces and amenities for the 
community.108 The next phase included the Athletes’ 
Village for the 2015 Panam Games. The final phase 
was intended to include a recreational facility, a 
student residence, affordable and market housing, 

and various retail stores, many of which have been 
implemented.109

 The Don River was planned to be restored 
through the Precinct Plan with flood control 
measures being implemented within the natural 
landscape. This is where the Corktown Common 
park is introduced. The park designed by Michael 
Van Valkenburgh Associates is a berm and sits on 
top of a flood protection landform that eliminates 
the threat of flooding to Toronto’s downtown east 
end, while reintroducing marshland back to the 
site that also serves as a crucial part of stormwater 
management (Figures 25-26).110 There are over 700 
trees and thousands of shrubs and plants in the 
park, making it ecologically diverse to support a 
healthy forested area.111 Solar panels are used in the

3.2.2 West Don Lands Revitalization and Precinct Plan

104. Lobko, “The History of the West Don Lands.”
105. West Don Lands Precinct Plan, Toronto Waterfront Revitalization 
Corporation, Urban Design Associates, May, 2005, 12.
106. Ibid.
107. Evergreen, “From Derelict to Desirable: The Revitalization of the West 
Don Lands.”
108. Ibid.
109. Ibid.
110. “West Don Lands,” WATERFRONToronto.
111. “Corktown Common,” WATERFRONToronto, n.d., https://www.
waterfrontoronto.ca/nbe/portal/waterfront/Home/waterfronthome/
projects/corktown+common.
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3.2.2 West Don Lands Revitalization and Precinct Plan

pavilion to offset the park’s energy consumption 
and meet net-zero goals.112 Corktown Common is 
the centerpiece of the West Don Lands. It offers a 
diverse range of programs, experiences, and views 
of downtown Toronto and welcomes community 
members and visitors from all around (Figure 27).113 

The park can also be easily accessed from the 
Dominion Wheel and Foundry complex site.

Top Left
25. Photo by author. Marshland 
area of Corktown Common park, 
2021.

Top Right
26. Photo by author. Forested area 
of Corktown Common park, 2021.

Bottom
27. Aerial view of entire Corktown 
Common park. 

112. “Corktown Common.”
113. Ibid.
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 The Precinct Plan also outlines the character 
and design of the building blocks, transportation 
methods, and public parks (Figures 28-29). Most 
of the neighbourhood was planned to compose of 
low to mid-rise buildings to preserve the historical 
character.114 The plan notes that the West Don Lands 
was meant to serve as a gateway neighbourhood 
from downtown Toronto to the Port Lands.115

114. West Don Lands Precinct Plan, 38.
115. Ibid., 6.

Top
28. Building massing precinct 
plan for West Don Lands 
development. 

Bottom
29. Context plan for West Don 
Lands public and green spaces. 



44

3.2.3 Don Mouth and Port Lands Revitalization

The West Don Lands will have direct connections to 
the revitalization of the Port Lands. The Port Lands 
will become the new and re-naturalized mouth of 
the Don River.116 The purpose of the development 
plan for the Port Lands is to transform the industrial 
port into a mixed-use island through extensive 
flood protection measures primarily through the re-
naturalization of the Don River.117 Figure 30 depicts 
a map outlining the proposed new paths and 
channels for the Don River through the Port Lands, 
as well as where new marshland and natural green 
infrastructure will be introduced to protect against 
flooding.

 Once the Don River has been revitalized, a 
new mixed-use development will be created. Villiers 
Island designed by Michael Van Valkenburgh 
Associates will be Toronto’s first climate positive 
development. It aims to demonstrate excellence in 
carbon reduction and sustainable neighbourhood 
design.118 Villiers Island will be a net-zero district to 
reduce emissions to zero. Passive design will be 
utilized to achieve net-zero goals.119 The community 
will be connected to surrounding neighbourhoods 
primarily through sustainable transportation 
modes.120 Figure 31 shows a preliminary massing of 
the proposed development.

3.2.3 Don Mouth and Port Lands Revitalization

116. Villiers Island Precinct Plan, City of Toronto, WATERFRONToronto, 
September 2017, 12.
117. Ibid., 1.

118. Ibid., 58.
119. Ibid.
120. Ibid., 63.
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NEW DON RIVER

EXISTING RIVER/
LAKE

NEW GREEN SPACE

EXISTING GREEN
SPACE

N

Top
30. Map showing the development 
of water and green spaces for 
Don Mouth revitalization. Erica 
Gomirato, 2021.

Bottom
31. Proposed preliminary massing 
perspective of the planned Villiers 
Island development in the Port 
Lands. 
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3.2.3 Don Mouth and Port Lands Revitalization

 While not selected as the official plan, another 
design proposal for the Port Lands redevelopment 
is worth noting. The proposal, led by Stoss and 
Brown + Storey Architects, focuses on the re-
naturalization of the Don River and allows the river 
to shape the built environment.121 Figure 32 shows a 
perspective of the development. It demonstrates a 
landscape-based approach to urban design for an 
organic mixing of natural and built elements while 
prioritizing natural strategies and remediation. The 
opening of the ground plane is also prioritized for a 
public realm and community continuity.122 An iconic 
bridge connects the Port Lands to the Lower Don

Lands to allow for travel while providing connections 
to the water and natural environment. There are also 
sustainable transportation networks to reduce the 
dependence on the automobile.123 Additionally, the 
buildings would feature green strategies to reduce 
emissions and energy consumption (Figure 33). 
There are ample opportunities to apply these green 
strategies to the thesis project.

121. “Stoss Landscape Urbanism / Brown + Storey Architects / Zas 
Architects,” Canadian Competitions Catalogue, 2007, https://www.ccc.
umontreal.ca/fiche-projet.php?lang=en&pId=2968.
122. Ibid.
123. Ibid.

Top
32. Perspective of Stoss proposal for Port Lands 
development. 

Bottom
33. Green strategies for buildings in the Port 
Lands development. 
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The Dominion Wheel and Foundry building complex 
was chosen as the site of this thesis project. This is 
due to its ideal location in the developing West Don 
Lands and its adaptive reuse potential from being 
an early 20th century factory and warehouse. The 
buildings provide the ideal conditions to integrate 
climate positive design strategies and serve 
as an example that advocates for an emphasis 
on sustainable adaptive reuse over new green 
construction.

 There has been a large amount of media 
attention around the complex when the province 
decided to demolish the buildings, despite their 
heritage status at the beginning of 2021. A movement 
led by members of the community was quickly 
created in order to stop the demolition and to save 
the buildings. The site is therefore an exemplifier of 
the ongoing pressing issue of fighting to preserve 
heritage, while allowing cities to densify in order to 
meet the growing population demands.

3.3 Dominion Wheel and Foundry Building 
Complex
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3.3.1 Dominion Wheel and Foundry Buildings History

The two existing buildings on site were once part 
of a larger Dominion Wheel and Foundries Ltd. 
complex located in the West Don Lands. The 
Foundry was a manufacturer of railway equipment, 
rolling stock, and foundry machinery supplies and 
supplied rail equipment to the Canadian Northern 
Railway.124 The development of the complex was 
planned for its current site as early as 1894 (Figure 
34). The first building was constructed in 1913 and 
served as a warehouse for railway equipment. 
The company quickly expanded with the growth 
of the rail industry, and by the 1940s the buildings 
stretched all the way to Cherry Street (Figure 36).125 
There were four buildings located on the current site 
until 2022 and were the only remaining buildings 
of the Dominion Foundry complex; the others 
had since been demolished for new development. 
The office building to the north was built in 1930; 
the Machine Shop along the south was built in 
1935; and the Foundry building in the northwest 
corner was built in 1951 (Figure 35). The office and 
warehouse buildings have been demolished as of 
2022. Figure 37 shows a historical map from 1959 
that outlines the industrial area of the site and shows 
the intertwining of the railway directly to the south.

 The Foundry buildings closed with the 
deindustrialization of the West Don Lands and have 
been empty since the late 1980s. The City added 
the four noted buildings to the heritage inventory 
in 2004 in order to acknowledge their historical 
and cultural significance to the West Don Lands. 
Beginning with the Pan Am Games in 2015, the 
district within which the project site is located has 
continued to transform and gentrify into mid-rise 
condominiums.126 The Foundry buildings however, 
were not permanently impacted themselves by this 
development until recently.

3.3.1 Dominion Wheel and Foundry Buildings History

124. “Dominion Wheel and Foundry Company,” Hiking the GTA, May 30, 
2021, https://hikingthegta.com/2021/05/29/dominion-wheel-and-foundry-
company/.
125. Ibid.
126. Ibid.
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Top left
34. Photo by author. Historic map from 1894 on Dominion Foundry heritage 
plaque on site, 2021.

Bottom left
36. Aerial archival photo of Dominion Foundry complex from 1953 stretching 
to Cherry street. 

Top right
35. Photo by author. Full Dominion Foundry heritage plaque on site, 2021.

Bottom right
37. Surveyor’s map from 1959 showing foundry site and tracks that 
intertwined directly behind it. 
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3.3.2 Dominion Wheel and Foundry Buildings Demolition Timeline

The Dominion Foundry buildings were planned to be 
demolished in early 2021 by the province. This was in 
order to make way for further housing development; 
however, this created a public outrage due to the 
importance of the buildings and their heritage 
status. Figure 38 provides a timeline outlining 
important events in the fight to stop demolition. In 
January 2021, crews began to demolish the Foundry 
building. Local residents began to demonstrate on 
site each day and an organization called “Friends of 
the Foundry” was put together to raise awareness, 
to promote the value of the site, and to attempt 
to pursue legal action to stop the demolition.127 
Eventually enough media attention was gathered, 
and demolition was halted at the end of January to 
allow for a hearing on the matter. While demolition 
was halted, the “Friends of the Foundry” allowed 
a group of architects to present a proposal that 
demonstrated how the Foundry buildings could be 
preserved, while still achieving the province’s goal 
of high-rise housing.

 Finally in August of 2021, the province 
released documents that required the Machine 
Shop and Foundry building to be preserved for 
their heritage value, while stating that the rest of the 
buildings should be demolished for new housing.128 
In November of 2021, demolition continued for the 
office and warehouse buildings, as these were in 
poorer condition and do not hold as much historical 
value.  They have since been completely demolished. 
Any future owner of the site will be required to 
protect the heritage value of the site and will need 
to follow the zoning order of high-rise towers built 
on site.129 These high-rise towers do not follow the 
Precinct Plan created for the West Don Lands and 
do not communicate with the existing character of 
the neighbourhood.

3.3.2 Dominion Wheel and Foundry Buildings Demolition 
Timeline

127. “What We’ve Accomplished so Far,” Friends of the Foundry, October 13, 
2021, https://www.friendsofthefoundry.com/what-we-ve-accomplished-so-
far.
128. Ibid.
129. Ibid.



A Climate Positive Future: Adapting and Recovering the Dominion Foundry Complex in Toronto Through Climate Positive Design / E. Gomirato

51

OCT. 22, 2020
Zoning order issued for Foundry lot to 

construct 3 tall towers. No mention 
of plans for existing buildings

JAN. 18, 2021
Demolition of old Foundry building begins. 

Residents call for workers to stop

JAN. 21, 2021
Injunction �led to stop demolition. Judge

denies but agrees to pause demolition
until a hearing

FEB. 2, 2021
Demolition brought before Toronto 
City Council who pass motion calling

province to stop demolition

FEB. 22, 2021
Original hearing postponed to give

parties more time for resolution

FEB. 24, 2021
Community uses provincial meeting to
enable group of architects to present

ideas preserving heritage of site

APRIL-MAY 2021
Demolition company patches holes in Foundry

and removes demolition equipment

AUG. 20, 2021
Province releases CHER & new HIA documents and intends

to proceeed according to HIA which includes:
- Preservation of Foundry building & Machine Shop

- 30% of gross �oor area for a�ordable housing

NOV. 15, 2021
Province continues demolition only

for o�ce & warehouse buildings. Work
continues until Feb. 2022
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OCT. 22, 2020
Zoning order issued for Foundry lot to 

construct 3 tall towers. No mention 
of plans for existing buildings

JAN. 18, 2021
Demolition of old Foundry building begins. 

Residents call for workers to stop

JAN. 21, 2021
Injunction �led to stop demolition. Judge

denies but agrees to pause demolition
until a hearing

FEB. 2, 2021
Demolition brought before Toronto 
City Council who pass motion calling

province to stop demolition

FEB. 22, 2021
Original hearing postponed to give

parties more time for resolution

FEB. 24, 2021
Community uses provincial meeting to
enable group of architects to present

ideas preserving heritage of site

APRIL-MAY 2021
Demolition company patches holes in Foundry

and removes demolition equipment

AUG. 20, 2021
Province releases CHER & new HIA documents and intends

to proceeed according to HIA which includes:
- Preservation of Foundry building & Machine Shop

- 30% of gross �oor area for a�ordable housing

NOV. 15, 2021
Province continues demolition only

for o�ce & warehouse buildings. Work
continues until Feb. 2022

Top
38. Demolition timeline highlighting key milestones 
for the Dominion Wheel and Foundry complex. Erica 
Gomirato, 2022. 

3.3.2 Dominion Wheel and Foundry Buildings Demolition Timeline



A Climate Positive Future: Adapting and Recovering the Dominion Foundry Complex in Toronto Through Climate Positive Design / E. Gomirato

53

There have been several proposals to preserve 
the heritage value of the site, while incorporating 
housing density and other communal programs. 
The first proposal is from KPMB architects. It 
was a demonstration project made to support 
the “Friends of the Foundry” to demonstrate how 
to preserve valuable architectural and cultural 
heritage. The proposal keeps the existing Foundry 
and Machine Shops in accordance with the 
provincial recommendations and demonstrates 
how the city can retain the buildings while also 
contributing housing and community space.130 
The design introduces three high-rise towers. One 
tower is cantilevering off the Machine Shop, one is 
cantilevering off the Foundry building, and the tallest 
is in the place of the demolished office building 
(Figure 39). It creates a public realm through 
strategies that have already proven to be effective 
in surrounding heritage adaptive reuse projects.131 
This proposal uses the cantilever adaptive reuse 
strategy in order to reduce the load on the existing 
heritage structures and to reduce the amount of 
structural disruption, which is a strategy that is also 
being utilized in this thesis project.

 The next proposal is by the International 
Resource Centre for Performing Artists (IRCPA) 
and is focused on the concept of music. It proposes 
to adapt the Machine Shop and warehouses 
into a centre for musicians and the surrounding 
neighbourhoods.132 The goal was to make the 
project self-sustaining.133 The design proposes 
two residential towers to be placed on top of the 
Machine Shop. The two remaining heritage buildings 
are united into a 6 storey residential building 
constructed on top (Figure 40). The spaces aim to 
provide a human scale and walkable environment 
on the ground plane.134 This proposal places mid-rise 
buildings on top of the existing heritage buildings 
which would significantly increase their loads and 
may compromise of the existing historical structure. 
This strategy is avoided in the thesis project.

3.3.3 Dominion Wheel and Foundry Proposals

130. “Dominion Foundry Demonstration Project,” Friends of the Foundry, 
2021, https://www.friendsofthefoundry.com/demonstration.
131. Ibid.
132. “The Foundry - Canada’s Place for Music,” IRCPA, May 8, 2021, https://
ircpa.net/the-foundry/.
133. Ibid.
134. Ibid.
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3.3.3 Dominion Wheel and Foundry Proposals

Top
39. Aerial perspective of what the KPMB 
proposal would look like on top of the 
foundry complex. 

Bottom
40. Diagrammatic perspective of the IRCPA 
proposed new additions on top of the 
foundry complex. 
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 The last major proposal was created by 
Urban Strategies Inc. and included three potential 
design solutions. The principle pushing the design 
was the belief that condos can express a unique 
sense of identity through the integration of 
heritage buildings and create a more interesting 
neighbourhood.135 This proposal keeps the Foundry 
and Machine Shop, as well as the northern facade 
of the office and warehouse buildings. The cores 
for the new buildings are located outside of the 
existing heritage buildings.136 The three possibilities 
of configurations for towers to support housing 
are variations in the heights and number of towers 
and public space (Figures 41-43).137 An interesting 
design gesture in this proposal is that the roof of the 
Machine Shop is completely opened up in order to 
increase the natural daylighting entering the space. 
This stripping of layers is a strategy used in the 
thesis project.

135. Mary, “City Building at the Foundry,” Urban Strategies, February 25, 
2021, https://www.urbanstrategies.com/news/city-building-at-the-foundry/.
136. Ibid.
137. Ibid.

Top
41. Urban Strategies Inc.’s first proposal featuring central tower as anchor. 

Middle
42. Second proposal featuring 3 towers in descending height. 

Bottom
43. Third proposal featuring 2 towers and a public square as anchor. 
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3.4 A Counter Proposal for the Dominion Wheel and Foundry Complex

This thesis project aims to serve as a counter- 
proposal to the guidelines outlined by the province 
for the development of this site. It seeks to push 
beyond the standard high-rise typology employed in 
high-density housing and to serve as a community 
hub for downtown Toronto and beyond. Instead 
of introducing high-rise towers to a site originally 
intended for low to mid-rise structures, as per the 
West Don Lands Precinct Plan, the thesis aims to 
create a mixed use, mid-rise sustainability hub in

order to draw the community together, while 
preserving the heritage buildings and character of 
the existing neighbourhood. The focus of the project 
is to address the climate crisis through climate 
positive design in order to contribute positively to the 
environment. In focusing on overall sustainability, it 
will also address the cultural sustainability of the 
site by preserving historic and significant buildings 
through heritage adaptation.

3.4 A Counter-Proposal for the Dominion Wheel 
and Foundry Complex
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There were recently four remaining buildings located 
on site, two of which were completely demolished, 
leaving two behind. They are currently unused. The 
complex is also located in the Don River floodplain. 
The Don River is located to the east of the site and 
connects the site to the revitalization efforts of the 
Don River, the Don Mouth, and the Port Lands. The 
overall condition of the remaining buildings is fair. 
Demolition has affected each building; however, the 
overall structures still stand strong. Each building 
is clad in red brick and features a small amount of 
classical detailing.

 The Foundry building is located at 153 
Eastern Avenue and sits in the northwest corner of 
the site. It is two storeys high with a rectangular plan 
covered by a low-pitched gable roof. Its northern 
facade features four loading bays that extend the 
two storeys. There are windows that repeat along 
the entire east and south facades. Some windows 
on the east facade are the full two storey height 
and others act as clerestory windows (Figure 44). 
The windows located on the south facade were all 
along the upper storey, although most are currently

boarded up with plywood due to the partial 
demolition that occurred (Figure 45).

 The interior of the Foundry building is a 
double-height space with exposed steel structure 
and wood paneling located on the ceiling (Figure 
46-47). It features concrete flooring and brick 
interior walls. There are piles of building materials 
lost from the partial demolition (Figure 48). The 
bricks that were removed from the south facade are 
intended to be properly reused and put back into 
place (Figure 49).

3.4.1 Dominion Wheel and Foundry Buildings - Current 
Conditions
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3.4.1 Dominion Wheel and Foundry Buildings - Current Conditions

Top Left
44. Photo by author. East facade of Foundry building with boarded windows, 
2021.

Middle Left
46. Photo. Southwest corner inside Foundry building. 

Bottom Left
48. Photo. East side inside Foundry building. 

Top Right
45. Photo by author. South facade of Foundry building with boarded 
windows, 2021.

Middle Right
47. Photo. Northwest corner with crane inside Foundry building. 

Bottom Right
49. Photo. Bricks from Foundry building. 

44 45

46 47

48 49
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 The Machine Shop is located at 185 Eastern 
Avenue and is located along the south and 
southeast edges of the site. It is the largest of all of 
the buildings. It is another two-storey height space 
with a low-pitched roof. The main Machine Shop 
space is a double-height single storey. It features 
two-storey high windows along the entire east and 
south elevations (Figures 51-52). The west facade is 
also almost entirely glazed with a large garage door 
and overhang (Figure 50). There are windows along 
the north facade facing the small existing interior 
courtyard (Figures 53&55). There is an entrance to 
underground parking for the surrounding residential 
developments directly to the south of the Machine 
Shop (Figure 54).

 The interior of the Machine Shop is broken 
up into two main spaces and its support spaces. 
The main Machine Shop consists of the Machine 
Shop east and the Machine Shop west (Figures 
56&58). Both are double-height spaces with full 
length windows along the south facade and have an 
exposed steel structure (Figures 57&59). Concrete 
is used for the flooring and features a variety of 
unique textures (Figure 60). The southern glazing 
allows for ample daylight to enter the space. There 
are also support rooms to the north of the Machine 
Shop that are single storey height and split between 
two main levels. Some of these spaces face into the 
northeastern courtyard.

Left
50. Photo by author. West facade of the Machine Shop showing the 
overhang, 2021.

Middle
51. Photo by author. South facade showing double height Machine Shop 
glazing, 2021.

Right
52. Photo by author. East facade showing double height Machine Shop 
covered with glazing, 2021.

50 51 52
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3.4.1 Dominion Wheel and Foundry Buildings - Current Conditions

Top Left
53. Photo by author. North facade 
of Machine Shop and connection to 
demolished warehouse building, 2021.

Top Middle
54. Photo by author. Entrance to 
underground parking for surrounding 
condos, 2021.

Top Right
55. Photo by author. East facade 
of demolished office building and 
surrounding green space, 2021.

Middle
56. Photo. East side of Machine Shop 
looking at northeast corner. 

Bottom
57. Photo. East side of Machine Shop 
looking at southeast corner. 

53 54 55

56

57
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Top 
58. Photo. West side of Machine Shop 
looking towards southwest corner. 

Middle
59. Photo. West side of Machine Shop 
showing detail of south glazing. 

Bottom
60. Photo. Machine Shop showing detail of 
concrete floor that should be preserved. 

58

59

60
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3.5 Site Analysis of the Dominion Foundry Complex and Existing Surroundings

This section analyzes the contextual surroundings 
of the Dominion Wheel and Foundry complex, as 
well as the specific site conditions in which they 
are situated. Nearby programs, heritage sites, green 
spaces, and building heights have been identified 
and examined to help inform the design and 
programs of the thesis project. It is worth noting 
that most structures surrounding the selected site 
are new construction that create a new language 
and character to the built environment of the 
neighbourhood.

3.5 Site Analysis of the Dominion Foundry Complex 
and Existing Surroundings
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The heritage buildings and districts near the 
Dominion Wheel and Foundry building were 
mapped and analyzed in order to understand 
the types of adaptive reuse strategies used to 
preserve and rejuvenate heritage buildings. The 
concentration of heritage buildings indicates a 
strong cultural and historical character of the 
neighbourhoods around the foundry site (Figure 
61). The Dominion Foundry complex is one of the 
few heritage buildings remaining in the West Don 
Lands and the concentration is not as high in this 
area, so it is even more important to preserve the 
main heritage buildings on site.

 Through the analysis of heritage buildings,  
six main strategies for adaptive reuse were identified 
with examples of local buildings for each (Figure 
62). The first identified strategy is preservation, 
which retains the existing building with little to no 
major architectural interventions. The next strategy 
is renovation. This generally sees the renovation 
of exterior conditions, for example renovating and 
modifying a brick facade to a glazed facade or 
changing building materials. Expansion is a strategy

that can further be broken into overhang expansion 
and stack expansion. Overhang expansion sees the 
addition of a new building structure outside of the 
heritage building to reduce the structural load on the 
historic structure. Stack expansion sees the addition 
of a new building structure growing directly above 
the existing heritage building with the new building’s 
structure on or within the existing heritage building, 
adding an increased load to the structure and likely 
needing some expansive structural modifications. 
The next strategy identified is the facade strategy, 
where a new building keeps only the main facades 
of the heritage building while the rest is removed. 
The final identified strategy is the infill strategy. 
This is where construction takes place between 
two or more heritage buildings and connects them 
together into one larger building. Some heritage 
buildings utilize more than one of these adaptive 
reuse strategies, so it is possible to incorporate a 
combination of these in the thesis project design.

3.5.1 Heritage Buildings and Districts
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3.5.1 Heritage Buildings and Districts

HERITAGE BUILDING

HERITAGE CONSERVATION 
DISTRICT

N

Top 
61. Site plan of heritage 
buildings and conservation 
districts surrounding the 
Dominion Foundry building 
complex. Erica Gomirato, 2021.

Bottom
62. Identified main adaptive 
reuse strategies and examples 
found in downtown Toronto. 
Erica Gomirato, 2021. Photos 
from Google Maps, 2021.
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The existing surrounding green spaces and 
public parks were mapped in relation to the 
Dominion Foundry site in order to garner a greater 
understanding of the access to public space and 
the natural environment (Figure 63). There are 
several existing parks and natural green spaces 
located near the project site. The major parks with 
a direct connection to the site are the Underpass 
Park, a hardscape playground and skate park, and 

the Corktown Common, a naturalized park and 
marsh integrated with nature. The Dominion 
Foundry site is located between these two major 
public parks, so a large amount of foot traffic is to 
be expected and the site can be used to connect to 
these spaces and create a porous and continuous 
ground plane with the surrounding neighbourhood.

3.5.2 Existing Green Space and Public Parks
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3.5.2 Existing Green Space and Public Parks

NATURAL 
PARK/LAWN

COURTS/HARD
SURFACE PARK

MARSH

WATER

N

From: https://www.trendingcity.org/sugar-beach-toronto-1

From: https://www.blogto.com/city/2020/11/toronto-new-bridge-almost-in-place/

SUGAR BEACH 

CHERRY STREET BRIDGE

CORKTOWN COMMON

UNDERPASS PARK

Top
63. Green spaces and public parks around Dominion Wheel and Foundry 
site. Erica Gomirato, 2021.
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Surrounding programs to the Dominion Foundry 
site were mapped and analyzed to help inform 
the choice of program. The housing programs and 
typologies were first mapped to understand the 
locations and types of housing in the area. The 
West Don Lands is primarily a developing mid-
rise residential community, so the Foundry site is 
surrounded by residential structures (Figure 64). 
The City of Toronto is continuing to grow, so there 
will continue to be a demand for a higher density of 
housing. Housing should therefore be a component 
of this project. The site is in the middle of six main 
residential structures which creates an opportunity 
to transform the buildings into a central urban hub 
for surrounding residents and the community at 
large.

 Various housing typologies were identified 
in the housing developments near the project site. 
Similar typologies can be seen in many residential 
buildings. In terms of program typologies, the 
common typologies are seen in Figure 65. These 
included lofts on the ground floor with single-story 
units above, public programs on the ground floor 
and residential units above, and standard single-
story units on all floors. Figure 66 diagrams the 
main formal and massing typologies seen in the 
residential buildings. These typologies include 
individual unit entrances from the street, transparent 
building bases where public programs are placed 
with the residential massing above, and a push and 
pull massing where overhangs of levels become 
podiums and balconies for higher levels. The thesis 
project attempts to respond to these common 
typologies.

3.5.3 Surrounding Program Analysis
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3.5.3 Surrounding Program Analysis
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Top 
64. Map of housing typologies in proximity to 
the Dominion Wheel and Foundry building 
complex. Erica Gomirato, 2021. Photos from 
Google Maps, 2021.

Middle
65. Diagram of program typologies seen in 
housing developments near thesis site. Erica 
Gomirato, 2021.

Bottom
66. Diagram of formal and massing 
typologies seen in housing developments 
near thesis site. Erica Gomirato, 2021.
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 Various programs relating to food and its 
consumption were mapped (Figure 67). There are 
several restaurants, bars and convenience stores 
near the site. Additionally, there is a self-serve 
grocery store directly across the street to the north. 
A market is also held at the Underpass Park once a

week. There is not a large variety of food options in 
the area, however. While a grocery store does exist, 
there is still a lack of locally produced and sourced 
food, so there is a great opportunity to introduce 
urban agriculture and sustainable food production 
to the site.

MARKET

GROCERY STORE

CONVENIENCE

FAST FOOD

CAFE

BAR

RESTAURANT

N

Top
67. Map of food-related programs and services in proximity to thesis site. 
Erica Gomirato, 2021.
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3.5.4 Surrounding Building Heights

The heights of surrounding buildings were 
examined so that the project can fit appropriately 
with the existing architectural character (Figure 68). 
The buildings directly around the project site are 
primarily mid-rise structures with building heights 
between ten to fourteen storeys. The thesis project 
therefore fits within this range for the number of 
storeys. There are a few taller buildings classified 
as high-rise structures as well, the majority of which 
are fifteen storeys. The exception to this is the high-

rise tower to the northeast of the site. This tower 
is almost thirty storeys high and is currently the 
tallest building in the neighbourhood. The shadows 
cast from the mid-rise buildings to the south do 
not have a significant impact on the solar exposure 
and potential of the Foundry site. The thesis project 
therefore has a high solar capacity for renewable 
energy and can utilize passive solar strategies in the 
design.

3.5.4 Surrounding Building Heights

Top
68. Map of building heights and shadows surrounding Dominion Wheel and 
Foundry site. Erica Gomirato, 2021.
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4.0
Project Design
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 This part of the thesis booklet features 
the final design of the thesis project. The project 
detailed program is explored along with the built 
forms and landscape design. Case studies related 
to the project’s programs and forms are also 
outlined. Sustainable strategies are identified and 
implemented in greater detail to align with climate 
positive design. 
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4.0
Project Design

The entire project design is explored in this part of 
the thesis booklet. Through its design, the project 
aims to serve as a hub for sustainability and 
education on sustainable practices while preserving 
and respecting the unique history and heritage 
of the existing buildings on site through adaptive 
reuse. The existing buildings are celebrated through 
their transformation into community spaces that 
encourage interactive learning on sustainability 
through engaging programs and design strategies.

 There are four main buildings on site. 
Throughout this part of the booklet these are 
referred to as the Foundry building, the Machine 
Shop building, the north residential building, and 
the south residential building. Their locations and 
specific uses are detailed in the following sections.  
The overall design of the project aims to reach 
the goal of climate positive through its usage of 
sustainable strategies, its contributions to cultural 
heritage, and its overall impact on the city and 
environment. 
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4.1 Design Sequencing

This section provides an isometric sequencing 
of the project design, from the existing site to the 
final form of the new project. Figure 69 shows the 
existing building footprints, as well as the main 
surrounding building footprints and green spaces. 
Figure 70 introduces the main public realm created 
through the site to maintain porosity with the 
surrounding development and strengthen a sense of 
community. This realm responds to the surrounding 
context by extending main paths and leading to the 
major green spaces. Additionally, Rolling Mills Road 
along the west of the site has been transformed 
into a main pedestrian street as an urban design 
strategy to extend the public realm and encourage 
active and sustainable forms of transportation. This 
also increases community interaction. Figure 71 
adds the new building footprints with secondary 
paths created to connect these, as well as to wrap 
around the site. The remaining hardscape design is 
introduced in Figure 72. The site needs to primarily 
be hardscape or elevated due to its brownfield 
status and polluted soil. Softscape is intertwined 
into the ground plane in Figure 73, primarily through 
remediation mounds and gardens. Figure 74 shows

the formal massing of the proposed new project 
and its programs. New construction on site is 
primarily residential, while most community 
programs are placed in the existing buildings to 
allow all to celebrate and experience the heritage 
structures. The Foundry becomes an Education 
Centre and the Machine Shop hosts a market, 
indoor agriculture, Co-work Centre, and flexible 
space for various activities. The building massing 
to the north is referred to as the north residential 
building and the building massing in the south-
west corner is the south residential building. Figure 
75 depicts the project in relation to the massing 
of the buildings immediately surrounding it. The 
project aims to respond to these building heights 
and forms through the new residential building 
design. Figure 76 provides a detailed view of the 
proposed project and its facades. A green wrapping 
was created around the building through green 
roofs, walls and gardens. The existing buildings 
are largely untouched to preserve their history and 
culture, but some small modifications have been 
made, for example opening up part of the roofs of 
the existing buildings for skylights. 

4.1 Design Sequencing
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PROJECT SITE

EXISTING FOOTPRINT

SURROUNDING GREEN SPACE

MAIN PUBLIC REALM

EXISTING FOOTPRINT

CORKTOWN COMMON
UNDERPASS
PARK

ROLLING MILLS ROAD

Top
69. Site with existing building footprints and surrounding green space. Erica 
Gomirato, 2022.

Bottom
70. Proposed main public realm and connections introduced to site. Erica 
Gomirato, 2022.



76

MAIN PUBLIC REALM

SECONDARY PATHS

PUBLIC HARDSCAPE

PRIVATE HARDSCAPE

PLAYGROUND

MAIN PUBLIC REALM

SECONDARY PATHS

FINAL PROJECT FOOTPRINT

4.1 Design Sequencing

Top
71. Site with new building footprints and secondary exterior paths. Erica 
Gomirato, 2022.

Bottom
72. Remaining hardscape added to exterior of site. Erica Gomirato, 2022.
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Top
73. Softscape elements introduced to project exterior site. Erica Gomirato, 
2022.

Bottom
74. Proposed programmatic massing of project design on site. Erica 
Gomirato, 2022.
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Top
75. Proposed project massing in relation to surrounding building massing. 
Erica Gomirato, 2022.

4.1 Design Sequencing

Bottom
76. Proposed detailed form and massing of project. Erica Gomirato, 2022.
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This section deals with the overall project site design 
and the urban and landscape strategies utilized. 
Figure 77 provides a full ground floor site plan of 
the project and highlights the exterior urban design. 
The ground floor is kept largely open from building 
structure to maintain porosity with the surrounding 
neighbourhood. The building placements and main 
paths create a central courtyard condition that 
becomes the main public realm. This open space 
through the centre of the site is flexible and offers 
several opportunities for different types of usage 
across all seasons. For example, a market could be 
extended outside into the courtyard space in the 
summer, while  ice sculptures can be dispersed 
throughout the space in the winter to celebrate the 
creative arts. 

 The existing sidewalks along the edges of the 
site are maintained with tree and shrub plantings 
dispersed to provide a buffer between the street 
and the pedestrians while also providing ground 
remediation. 

 The street to the west of the site has been 
transformed into a pedestrian street and gathering 
space. A small children’s park is created below the 
overhang of the residential building above to the 
north. This park can serve as an extension to the 
Underpass Park. There is also a public fountain to 
cool off in the summer and mitigate extreme heat 
events. The pedestrian street offers flexibility for 
various uses and can serve as an exterior extension 
for the public programs within the buildings 
on site. The road allows for emergency vehicle 
transportation when necessary but restricts any 
other motor vehicular travel. Instead, sustainable 
methods of transportation are encouraged, for 
example providing a bike path and access to a light 
rail stop. 

 Remediation mounds are introduced 
throughout to remediate the brownfield site. The 
mounds would be planted with hardy terrestrial 
plants with large root systems to provide sufficient 
phytoremediation and to be able to withstand the 
exposure to contaminants. A precedent for the 
design of the remediation mounds is the Evergreen 
Brickworks landscape mounds in Toronto. Designed 

4.2 Overall Project Site and Urban Landscape 
Design
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4.2 Overall Project Site and Urban Landscape Design

by Michael Hough, these mounds provide soil 
remediation to the brownfield site.138 Each mound 
showcases a different species of plant that has 
the ability to cleanse soil and restore balance to 
ecosystems.139 In this thesis project, remediation 
mounds provide purification and restoration to the 
environment while being celebrated through their 
central and public design throughout the main 
paths and courtyards. Section 4.5 provides further 
details specifically related to the sustainability of 
remediation. 

 A perspective rendering of the central public 
courtyard in the summer between the Machine Shop 
and the new north residential building is presented 
in Figure 78. This image captures the atmosphere 
of the exterior courtyard and its connection to the 
surrounding buildings, as well as the integration of 
the remediation mounds. It is being presented as 
an extension of the market in the image, which is 
one of many possible uses for the space. Figure 79 
presents the same space in the winter to show how 
it can be used for an ice sculpture display. Figures 
81-83 show further variations of how the main public 
realm through the site can be used to highlight its 
flexibility. This flexibility contributes to a sustainable
 

design overall by allowing the project to accomodate 
change over time and adapt with a resilience to 
future conditions.

 Figure 85 provides a larger context plan of 
the project and its key connections to surrounding 
points of interest. This map outlines the path of 
stormwater. Stormwater will travel from the site 
to the Corktown Common park which plays a 
crucial role in the neighbourhood’s stormwater 
management. The water then travels to the Don 
River after it has been properly filtered and finally 
into Lake Ontario. This map also highlights the 
main walking and bike paths to the neighbouring 
Underpass Park and marks out the future paths to 
the climate positive Villier’s Island development that 
will exist in the Port Lands. A light rail route is also 
proposed to connect the project site to the future 
Port Lands development through a sustainable 
mode of transportation. 

138. “Evergreen Brick Works Landscape Information,” The Cultural 
Landscape Foundation, n.d., https://www.tclf.org/landscapes/evergreen-
brick-works.
139. “Plant Positivity Gardens,” Evergreen, n.d, https://www.evergreen.
ca/evergreen-brick-works/nature-and-outdoor-spaces/plant-positivity-
gardens/.
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Top
77. Full Site Ground Plan. Erica 
Gomirato, 2022.
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4.2 Overall Project Site and Urban Landscape Design



A Climate Positive Future: Adapting and Recovering the Dominion Foundry Complex in Toronto Through Climate Positive Design / E. Gomirato

83

Top
78. Render of main public realm through site in summer. Erica Gomirato, 
2022.

Bottom
79. Render of main public realm through site in winter. Erica Gomirato, 2022.
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Top
80. Perspective of the southwest view from the roof of the north residential 
building. Erica Gomirato, 2022.

4.2 Overall Project Site and Urban Landscape Design

STAGE
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SMALL OUTDOOR CONCERT

INFLATABLE
SCREEN

SEATING

OUTDOOR MOVIE SCREENING

YOGA MATS

OUTDOOR YOGA

Bottom Left
81. Proposed public realm use variation - outdoor 
concert. Erica Gomirato, 2022.

Bottom Middle
82. Proposed public realm use variation - 
movie screening. Erica Gomirato, 2022.

Bottom Right
83. Proposed public realm use variation - 
outdoor yoga. Erica Gomirato, 2022.



A Climate Positive Future: Adapting and Recovering the Dominion Foundry Complex in Toronto Through Climate Positive Design / E. Gomirato

85

PV PANELS WATER TOWERPV PANELSWATER TOWER

WATER TOWER

PV PANELS
VERTICAL AXIS
WIND TURBINE

ROOFTOP MEADOW
EXISTING BUILDING

GLAZING

BRIDGETop
84. Roof plan of full project site.  Erica Gomirato, 2022.
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4.2 Overall Project Site and Urban Landscape Design



A Climate Positive Future: Adapting and Recovering the Dominion Foundry Complex in Toronto Through Climate Positive Design / E. Gomirato

87

 The roof plan of the entire site is proposed 
in Figure 84. The green roofs and rooftop gardens 
are highlighted along with the roof mounted solar 
panels. Paths are intertwined on the roofs to allow for 
inhabitation and access to the gardens. The rooftop 
of the north residential building becomes its own 
public realm where occupants can relax and view 
the city (Figure 80). The locations of mechanical 
systems and sustainable components have also 
been outlined, for example the location of water 
towers and wind turbines. The roofs of the existing 
buildings have also been partially exposed through 
skylights to allow for more natural sun exposure and 
views. The roof plan can be connected back to the 
UNSDGs. The use of PV panels and wind turbines to 
generate energy align with goal 7. The water towers 
align with goal 6 for clean water and sanitation. The 
green roofs and urban agriculture contribute to goal 
2 which highlights the importance of food security.140 
Through sustainable strategies, the project site 
becomes part of the overall sustainability narrative 
in the Don Lands.

 The exterior facades and materiality are 
explored in elevation. The north elevation features 
the north residential building, the pedestrian street, 
the upper levels of the south residential building, 
and the Education Centre in the Foundry building 
(Figure 86). The brick facade of the Foundry building 
is largely untouched, however large windows are 
introduced where truck loading bays used to exist. 
The residential buildings primarily use modular 
wood paneling for the unit facades to provide a

natural, warm, and inviting atmosphere, while a 
pattern of glazing is used to highlight areas where 
the program within are communal or public. This 
provides a clear visual distinction between private 
and public from the exterior. Window openings for 
units are slightly smaller on the north facade than the 
south to reduce heat loss in the winter. The ground 
floor is largely glazed to provide transparency at 
the street level for increased safety and interest to 
pedestrians. All public glazing uses a bird-friendly 
pattern to allow the site to function as an ecosystem 
for a variety of animals and insects. Hydroponic 
green walls are wrapped along the residential 
facade and provide functional, sustainable, and 
aesthetic functions. The rooftop cedar water towers 
used for sustainable water management are also 
showcased and act as unique landmarks on the 
skyline to draw interest to the site.

 The existing buildings are respected and 
highlighted through the project design. This is 
seen in elevation by allowing the Foundry building 
to read as its own structure and suspending an 
elevated viewing walkway high above to give it 
space (Figure 86). The Machine Shop building is 
respected in a similar way. No additional building 
masses are added directly beside or on top of the 
building, and instead the structure stands on its own 
to highlight its cultural and historical significance 
(Figure 78). Most of the new building masses are 
suspended and supported by columns to allow for 
an open ground plane and public realm.

140. “The 17 Goals | Sustainable Development,” United Nations, n.d., https://
sdgs.un.org/goals.
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4.2 Overall Project Site and Urban Landscape Design
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Top
85. Context plan highlighting key urban 
connections.  Erica Gomirato, 2022.
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Top
86. Proposed north elevation. Erica Gomirato, 2022.
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4.2 Overall Project Site and Urban Landscape Design
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This section examines each individual community 
building. Their design is explored and justified 
along with their programmatic uses and relevance. 
The community buildings in the project are the 
Education Centre within the existing Foundry 
building, the makerspace on the ground floor of 
the south residential building, the market and 
indoor agriculture centre in the west Machine Shop 
building, the Co-work Centre in the north Machine 
Shop building, and finally the flexible space of the 
east Machine Shop building. 

4.3 Individual Community Building Designs
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4.3.1 Education Centre - Foundry - and Makerspace

The Education Centre is located within the existing 
Foundry building and is directly connected to 
the makerspace found on the ground floor of the 
south residential building. These building programs 
support and serve as extensions of each other. A 
floor plan for these spaces is presented in Figure 
88. The Education Centre is a flexible, open-concept 
space that allows for the display of sustainable 
systems, practices, and innovations and invites 
community members to learn about each through 
displays and interactive demonstrations. Members 
of the community can use the space to display 
and discuss their contributions to sustainability 
with others to foster an inclusive and educational 
environment. 

 A project performance display is located 
within the Education Centre. This display is located 
in the northwest corner to allow for viewing both 
from within the building and from the main street 
outside. The display uses floor-to-ceiling tubes of 
coloured lights to indicate the site’s performance. 
The colours indicate different levels of performance. 
In displaying the performance to the community, 
users may feel held accountable for their everyday

actions and usage of the project. Additionally, if 
the site is performing well and is displayed for all 
to see, this can encourage others to learn more 
about how their own homes, buildings, or lives can 
become more sustainable. Displaying a positively 
performing building can also establish a sense 
of pride in building users and the surrounding 
community to strengthen the sense of community 
and encourage daily sustainable practices. Figure 
87 shows a perspective of how this display may look 
inside the Education Centre from the main street. It 
also provides possible variations of the display over 
time. The educational aspects of this project align 
with Goal 4, quality education, from the UNSDGs. 
The relevant targets within this goal addressed 
through the project are outlined in Figure 87.

 The makerspace is connected directly to 
the south of the Education Centre. This space is 
available to all residents on site and from the condo 
buildings immediately surrounding the site. Spaces 
can be rented out by members of the community 
or classes. There are various rooms that allow for 
hands-on making and innovative design. Products 
made in these spaces can then be displayed in the

4.3.1 Education Centre - Foundry - and Makerspace
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Education Centre to educate members of the 
community on its sustainable production and 
function. Alternatively, displays seen in the Education 
Centre may inspire a user to use the makerspace 
to experiment with their own product, similar to 
what they were exposed to through the display. The 
spaces therefore compliment each other and can 
be used interchangably. The makerspace also holds 
a small classroom for visiting classes to participate 
in community events and receive hands-on lessons 
in sustainability.

 

 The makerspace structure is primarily 
constructed from mass timber to provide a warm 
and natural environment and contrast with the cool 
brick of the foundry building. The building is also set 
back from the full width of the Foundry building to 
allow for the exterior public realm through the site 
and provide opportunities for the Education Centre 
to extend outside if desired. 

Top
87. Perspective of building performance display inside education centre from the street and showing variations of the display over time. Erica Gomirato, 2022.
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TARGETS:
- 4.3: ensure equal access for all women and

men to affordable and quality education
- 4.4: increase number of youth and adults who

have relevant skills for employment, decent
jobs and entrepreneurship

- 4.7: ensure learners acquire knowledge and
skills needed to promote sustainable

development, including through education
for sustainable development and lifestyles,

 human rights, etc. and culture’s contribution
to sustainable development

https://sdgs.un.org/goals
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makerspace. Erica Gomirato, 2022.

4.3.1 Education Centre - Foundry - and Makerspace
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4.3.2 Market and Indoor Agriculture - Machine Shop West

The market and main public indoor agriculture 
programs are located within the existing Machine 
Shop west building. This space will serve as a 
community-run market and indoor hydroponic 
growing centre (Figure 89). Growing stations can 
be rented and claimed by community residents 
for the hydroponic growing of food or plants. The 
products grown here can be sold during the market, 
planted in remediation mounds, used in the local 
restaurant, or kept for personal use. This space also 
features a hydroponic green wall along the north 
wall facing the south facade. This green wall will 
use an automated irrigation system that is part of 
the overall rainwater management system and will 
require little maintenance. 

 Urban agriculture is also introduced through 
adjustable hanging gardens from the building 
structure. These gardens can be raised and lowered 
to various display and maintenance heights and 
will be used by building residents to hydroponically 
grow their own plants. The planters directly along

the south facade will be glass and can be filled 
with coloured water to interact with the sunlight 
entering the space and create a playful and creative 
atmosphere. Another set of hanging gardens can 
be accessed from a suspended catwalk through 
the centre of the space. These planters can be filled 
with a growing medium or can utilize hydroponic 
growing methods. 

 There are various sizes and heights of 
growing plots outside the building directly to the 
west that are fenced in and only accessible by 
the plot owners. These plots can utilize growing 
techniques involving soil and other growing 
substrates instead of relying on hydroponics. 

 The market can be held a few times a week 
to fill the space and invite community members in. 
A frequent market can strengthen communal bonds 
and celebrate the machine shop building. Figure 90 
shows a perspective of how the market space may 
look while intertwined with the urban agriculture. 
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4.3.3 Flexible Space - Machine Shop East

The Machine Shop east has not been given a specific 
design or program and is instead left to simply be 
itself and celebrate the history and culture of the 
building. Due to this, the building becomes a flexible 
space that can take on a range of programs when 
there is a need in the community. Figures 91-93 offer 
a few variations in plan of how the space could be 
used. This flexibility can even be extended to allow 
the building to serve as a climate crisis centre in the 
event that an extreme weather disaster as a result 
of climate change occurs in downtown Toronto. The 
space can be rented out for various types of events. 
When not being rented, the space will be open to 
visitors to experience and enjoy the historic qualities 
of the industrial building to celebrate its history and 
original design. 

 As explored in Section 2.3, flexibility is an 
important factor of sustainability. Flexibility allows 
a project to have a longer life-cycle through its 
capacity to easily adapt to changing conditions 
over time and provide a resilience to unexpected 
changes and events. Large, open spaces such as 
the Machine Shop on site offer almost endless 
possibilities for their usage, making them the ideal 
flexible building. In allowing for flexibility in the 
project, its use by the community increases and the 
project will be able to adapt to changing climatic 
conditions and changes in program at any given 
time, effectively increasing its life-cycle and value 
to the community. In increasing the project’s life-
cycle, it is also preserving the unique culture that 
the existing buildings bring to the neighbourhood 
for generations to come.
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4.3.4 Co-work Centre - Machine Shop North

The north Machine Shop is being used as a Co-
work Centre between two floors. The existing 
qualities of the Machine Shop are preserved in 
the Co-work Centre  through its open design and 
exposed structure. The first floor is primarily used 
for communal work and collaboration and serves 
as an informal work space that anyone can access 
and utilize (Figure 94). It offers an alternative work 
environment to an individual living unit for those 
who benefit from social engagement and a distinct 
separation between living and working. The space 
can also be used as an informal study space for 
students of all ages. The design is open concept 
so that the floor plan can be filled with a range of 
different furniture types and configurations. Users 
will be able to move around the furniture to their 
own desired use for their comfort. 

 Due to the ground floor’s public nature, it 
is placed directly next to the main central public 
courtyard in the site. This creates ideal public 
access and emphasizes the Co-work Centre’s 
welcomeness. 
 

  The second floor design shares similarities 
with a typical office environment (Figure 95). 
It features individual working stations that can 
be moved around and form clusters to support 
collaboration. There are also meeting and 
conference rooms for private settings. These rooms 
can be rented out by anyone in the community with 
a need for the space.
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94. Co-work space ground plan. Erica Gomirato, 2022.

Bottom
95. Co-work space & market second floor plan. Erica Gomirato, 2022.
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The two main residential buildings on site are the 
north residential building and the south residential 
building. The north residential building is the largest 
of the two with a total of 196 units across 12 storeys. 
There are a combination of micro, live-work, loft, 
studio, 1-bedroom, 2-bedroom, and 3-bedroom 
units. There are various communal and public 
programs throughout the building as well. Each 
floor, with the exception of the first two floors, has at 
least one gathering area. Every second floor has a 
common laundry room for residents. There are also 
game rooms, outdoor shared patios, and communal 
kitchens. Figures 96-107 detail each floor plan of 
the north residential building.

 The building height of 12 storeys matches 
the majority of the surrounding condos to unify 
the community.  In addition to their environmental 
benefits, the green walls wrapped around the 
building combined with the building height provide 
a noise buffer from the highway to the north.  The 
building extends above the pedestrian street 
outside of the site boundary rather than continuing 
vertically to maintain the mid-rise character of the 
neighbourhood while still achieving a higher density

of units. A double-height walkway is created above 
the Foundry building to connect the two portions 
of the north residential building. This walkway 
functions as a viewing deck to the city and the 
Foundry building below. It is placed on the ninth 
level to allow enough space between itself and the 
Foundry building for the Foundry to read as its own 
structure. The walkway features a glass floor that 
provides views directly through the skylights of the 
Foundry building and into the Education Centre to 
connect the new and old buildings (Figure 108). 
The pattern of the walkway floor also references 
back to the rail industry history of the Foundry site. 
The walkway is primarily supported through mass 
timber trusses. 

 The ground floor features live-work loft units 
that allow for individual access from the public street. 
Four of these units have a ground floor dedicated 
for retail space to liven the main street and support 
local businesses. Inspired by the Wychwood Barns, 
each ground floor live-work unit has its own garden 
directly in front of the street facade to provide a 
buffer between the public street and the units.

4.4 Individual Residential Building Designs
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floor. Erica Gomirato, 2022.
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98. North residential building third floor. 
Erica Gomirato, 2022.
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Erica Gomirato, 2022.
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Bottom
101. North residential building sixth floor. 
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Top
105. North residential building tenth floor. 
Erica Gomirato, 2022.

Bottom
107. North residential building twelfth 
floor. Erica Gomirato, 2022.

Middle
106. North residential building eleventh 
floor. Erica Gomirato, 2022.
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4.4 Individual Residential Building Designs

Top
108. Proposed residential viewing bridge with views into Education centre in 
existing Foundry building below. Erica Gomirato, 2022.

 A small 2-storey building is placed in the 
northeast corner and contains a compost and 
recycling centre for sustainable on-site waste 
management, especially for urban agriculture. A 
small local restaurant is also in this building that 
can be supplied from the urban agriculture on site, 
similar to 60 Richmond Co-operative Housing (see 
sub-section 4.5.1). The roof of this building contains 
garden plots designed for urban agriculture by on-
site residents and to supply the restaurant.

 The residential balconies in all residential 
buildings are flexible spaces that can be individually 
adapted based on the unit owner’s needs. They can 
become opportunities for further urban agriculture 
if the owner chooses to utilize the space as such. 
They can also be used for aesthetic gardens or 
simply for leisure and access to fresh air.
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 The south residential building is located 
above the makerspace on the ground floor and 
holds a total of 33 units. It primarily contains live-
work loft units with a few micro-units, studio, and 
studio loft units, as well as one 2 bedroom unit. It 
is 10 storeys to ensure that the north residential 
building is higher to maximize its solar gain. There 
is a small lounge on each floor and a communal 
laundry room on floor 7.  Figures 109-117 provide 
each detailed floor plan of the south residential 
building. 

 

 The building extends over the public realm on 
the fourth floor and is supported by columns below 
to increase its density. The sixth floor features the 
main communal amenities for residents, including 
the pool and gym. These amenities are located in a 
large double-height overhang that extends partially 
above the Machine Shop building. The overhang is 
primarly supported by mass timber trusses. There 
is also a communal public balcony and public 
rooftop garden on this floor for users to enjoy the 
benefits of exposure to vegetation. The roof of the 
overhang becomes the sloping rooftop meadow 
ecosystem and location of the wind turbines. It 
can be accessed from the eighth floor corridor. The 
ninth floor features the penthouse live-work lofts. 
Two of these lofts include large patios that can be 
used for additional agriculture. 
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Top Left
109. South residential building 
second floor. Erica Gomirato, 2022.

Bottom Right
112. South residential building fifth 
floor. Erica Gomirato, 2022.

Top Right
111. South residential building third 
floor. Erica Gomirato, 2022.

Bottom Left
110. South residential building fourth 
floor. Erica Gomirato, 2022.
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Top
113. South residential building sixth 
floor. Erica Gomirato, 2022.

Bottom Right
115. South residential building 
eighth floor. Erica Gomirato, 2022.

Bottom Left
114. South residential building 
seventh floor. Erica Gomirato, 2022.
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4.4 Individual Residential Building Designs

Top Left
116. South residential building ninth floor. Erica Gomirato, 2022.

Top Right
117. South residential building tenth floor. Erica Gomirato, 2022.
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4.4.1 Housing Typology Breakdown

This sub-section explores in greater detail the types 
of housing units used throughout the project and 
their placements. The two primary unit typologies 
used are the live-work loft and the micro-unit. The 
live-work loft caters to the creative class and can be 
used for a variety of different work programs (Figure 
118). Each live-work unit provides open space in the 
work area that can be transformed based on the 
occupant’s needs. The work space can become an 
art studio, an office, a workshop, and more. These 
units provide a separation between working and 
living and contribute to a healthy work-life balance. 
They also support remote working. 
 
 The micro-unit is a small and affordable unit 
for lower incomes. Various sizes of micro-units are 
used in the project, with the smallest at 250 square 
feet (Figure 119). Additional amenities are provided 
throughout other areas on the project site due to its 
broad range of programs to support the choice of 
living in a micro-unit. 

 Market rate housing is provided through 
various studio, 1 bedroom, 2 bedroom, and 3 
bedroom units to provide a range of choices and 
cater to a large variety of users. Figures 120-121 
outline the unit distribution on each floor of the 
residential buildings. In total, there are 75 live-work 
units, 54 micro-units, 10 studio units, 15 studio lofts, 
27 1-bedroom units, 46 2-bedroom units, and 2 
3-bedroom units across all residential buildings. 

 The wide range of unit typologies also 
contributes to flexibility within the project and 
caters to a larger user group within the general 
population. There is room for flexibility within the 
units themselves as well. For example, urban 
agriculture and sustainability can further be brought 
into the individual units through the implementation 
of small-scale living walls, hanging gardens, and 
planters based on the owner’s personal preferences.
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LIVE-WORK LOFT

MICRO UNIT (250sqft)

LIVE-WORK LOFT

MICRO UNIT (250sqft)

Top 
118. Live-work loft module 1 isometric. 
Erica Gomirato, 2022.

Bottom
119. Micro-unit module isometric. Erica 
Gomirato, 2022. 

4.4.1 Housing Typology Breakdown
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Top
120. Floors 1-6 of unit distribution in residential buildings. Erica Gomirato, 
2022.

LIVE-WORK LOFT: RETAIL

LIVE-WORK LOFT:
WORKSHOP/STUDIO

MICRO-UNIT

STUDIO UNIT

STUDIO LOFT

1-BEDROOM UNIT

2-BEDROOM UNIT

3-BEDROOM UNIT
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Top
121. Floors 6-12 of unit distribution in residential buildings. Erica Gomirato, 
2022.

4.4.1 Housing Typology Breakdown
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the project.141 An inverter converts the direct current 
electricity produced from the sun into alternating 
current electricity used in the building.142 The panels 
are mounted to frames on the roof of the north 
residential and Machine Shop buildings.143 The 
other various hardware and safety components 
are connected and housed in the interior structure 
directly below the panels on the north residential 
building and in the mechanical room inside the 
Machine Shop. The PV panel system would ideally 
be connected to the grid to have the potential to 
distribute excess energy to other buildings in the 
community, however the mechanical rooms will 
also store batteries to give the system the ability to 
function as an off-grid system.144 The solar system 
uses renewable energy to generate sustainable 
electricity and improve building efficiency without 
resulting in any carbon emissions, effectively 
contributing to a climate positive project.

Sustainability was the key driving factor in the 
design of the project. Several strategies and 
systems have been utilized to work towards the 
goal of climate positive. This section breaks down 
each strategy used in the final design and explores 
how it contributes to a climate positive project. 

 Figure 122 diagrams the main sustainable 
systems used in the project. These main systems 
are categorized as solar, garden and agriculture, 
green roofs and walls, remediation, wind, water, and 
geothermal. Each of these systems work together to 
contribute to a project the reduces Toronto’s overall 
emissions and energy usage and create a climate 
positive sustainability hub.

 The project relies on renewable energy 
generation and usage on site. Figure 123 isolates 
the renewable energy systems in the project. Solar 
energy is captured through PV panels on the roof 
of the new north residential building and the roof 
of the existing machine shop. These panels are 
oriented towards south to maximize their solar 
exposure. Photovoltaic (PV) panels convert sunlight 
into electrical energy to provide clean electricity to

4.5 Sustainable Strategies and Design

141. Solar Energy Technologies Office, “Solar Photovoltaic Technology 
Basics,” Energy.gov, n.d., https://www.energy.gov/eere/solar/solar-
photovoltaic-technology-basics.
142. Ibid.
143. “Components for Your Solar Panel (Photovoltaic) System,” altE, April 2, 
2021, https://www.altestore.com/diy-solar-resources/components-for-your-
solar-panel-photovoltaic-system/.
144. Ibid.
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SOLAR

GARDEN/
AGRICULTURE

GREEN ROOF/
WALL

REMEDIATION

WIND

WATER

TARGETS:
- 2.1: end hunger and ensure access to safe, 
  nutritious and sufficient food year round
- 2.4: sustainable food production systems and 
  resilient agricultural practices that increase 
  productivity, help maintain ecosystems, 
  strengthen capacity for adaptation to climate 
  change and improve soil quality

TARGETS:
- 3.9: reduce number of deaths and illnesses 
  from hazardous chemicals and air, water and 
  soil pollution and contamination

TARGETS:
- 6.3: improve water quality by reducing 
  pollution, minimizing release of hazardous 
  materials, halving proportion of untreated 
  wastewater and increasing recycling/reuse
- 6.4: increase water-use efficiency and ensure 
  sustainable use of freshwater  
- 6.b: support and strengthen participation of 
  local communities in water management  

TARGETS:
- 7.1: ensure universal access to affordable, 
  reliable and modern energy services

TARGETS:
- 11.1: ensure access to adequate, safe and affordable housing and basic services
- 11.5: reduce deaths and people affected by disasters, including water-related disasters
- 11.6: reduce the adverse environmental impact of cities, paying special attention to air 
  quality and waste management
- 11.7: provide universal access to safe, inclusive and accessible, green and public space

TARGETS:
- 13.1: strengthen resilience and adaptive capacity to climate-related hazards and natural disasters
- 13.3: improve education, awareness-raising and human and institutional capacity on climate change 
  mitigation, adaptation, impact reduction and early warning 

https://sdgs.un.org/goals

4.5 Sustainable Strategies and Design

Top
122. Isometric of the proposed project and its main sustainable strategies 
and systems used.  Erica Gomirato, 2022.
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system, meaning a total of ten holes will need to 
be drilled through the ground for the pipes. Each 
system requires two pipes: an intake pipe and a 
return pipe. The intake pipe draws water from the 
aquifer and delivers its heat or cold to a heat pump 
in the mechanical rooms. Once the temperature is 
extracted, the water is then returned to the aquifer 
through the return pipe.149 Geothermal systems 
do not operate on any greenhouse gases and are 
effective at reducing carbon emissions overall.150 

Geothermal is therefore a clean and renewable 
source of energy that eliminates the extensive 
building emissions contributed from annual heating 
and cooling needs and effectively contributes to a 
climate positive project.

 The design of the remediation mounds 
used in the project was discussed in section 4.2. 
This section will elaborate on their sustainable 
contributions to the project. The mounds dispersed 
throughout the site contain plants that are able to 
withstand exposure to contaminants found in the 
ground as a result of its existing brownfield status. 
The roots of the plants extract and remove pollutants 
in the soil by extending their roots and stabilizing 
the soil fertility.151 Phytoremediation is a simple and 
environmentally friendly system to cleanse the 
earth entirely powered by the sun, leaving the area 
cleaner than before without exposing or displacing

 In addition to solar energy, renewable 
energy will also be generated through two small 
vertical axis wind turbines placed on the roof of 
the new south residential building overhang above 
part of the Machine Shop building. Vertical axis 
wind turbines further produce clean electricity for 
the project and can be powered by wind coming 
from any direction. They do not produce as strong 
of a wind current as typical horizontal wind turbines 
which could be disruptive to the residents on 
site and are more ideal for settings where wind 
conditions are turbulent or inconsistent.145 Vertical 
axis turbines also result in lower noise emission 
which better suits urban environments.146 The 
turbines are connected to a generator that converts 
the wind energy into electricity. The turbines can 
also be connected to the power grid similar to the 
PV panel system.147 The mechanical components 
for the wind turbines are stored in the mechanical 
room in the overhang structure below. The turbines 
contribute to a climate positive project in the same 
way that the PV panel system does.

 The final renewable energy source utilized is 
geothermal for the buildings’ heating and cooling. 
The geothermal system is an open-loop system 
connected to an underground aquifer. Open-loop 
systems are typically more efficient than closed-
loop systems due to water being the best carrier of 
thermal energy.148  Each main building has its own 
 
 145. Editor, “Vertical Axis Wind Turbines vs Horizontal Axis Wind Turbines,” 
Windpower Engineering & Development (WTWH Media LLC, November 10, 
2009), https://www.windpowerengineering.com/vertical-axis-wind-turbines-
vs-horizontal-axis-wind-turbines/.
146. LuvSide, “What Is Vertical Axis Wind Turbine (VAWT),” LuvSide, March 
31, 2020, https://www.luvside.de/en/what-is-vawt/.
147. Ibid.

148. Radovan Cernak, “Muse – Open-Loop Systems Requirements & 
Advantages,” GeoERA, October 5, 2020, https://geoera.eu/blog/muse-open-
loop-systems-requirements-advantages/.
149. Ibid.
150. “Geothermal Benefits,” Geothermal Exchange Organization, July 30, 
2015, https://www.geoexchange.org/geothermal-benefits/.
151. An Yan et al., “Phytoremediation: A Promising Approach for 
Revegetation of Heavy Metal-Polluted Land,” Frontiers in Plant Science 11 
(April 30, 2020), https://doi.org/10.3389/fpls.2020.00359.
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the harmful contaminants in the soil. Plants used 
in remediation can be hydroponically grown by 
residents on site and planted in the mounds 
for additional remediation.152 This immerses and 
educates residents in the process of cleansing 
their living environment and contributes to a 
sense of pride. Remediation also creates a cleaner 
environment through improving air quality and 
providing ecosystems.153 This improved air quality 
addresses adaptability and resilience to predicted 
increases in smog in urban cities from climate 
change. Remediation provides an overall benefit 
to the Toronto environment and contributes to a 
climate positive design. The ground remediation 
locations are isolated in Figure 128.

 Water was another important consideration 
for sustainability in the project. Sustainable rainwater 
and greywater management is utilized. Figure 124 
isolates the water systems in the project. Three water 
towers are introduced to the roofs of the projects; 
one for each main residential structure. These 
towers collect and store rainwater for a variety of 
uses. Three main pipes are connected to the tower. 
One pipe distributes water through the buildings to 
each residential unit for domestic use, another pipe 
acts as an irrigation pipe that provides the water 
for automatic irrigation of the green roofs and walls 
and supplies emergency water to sprinklers, and 
the final pipe is a return pipe that refills the tank 
when water levels are low. The irrigation water 
travels through and is filtered by the green roofs

and walls on its way down the building, reaches a 
ground pump and filter, and is then pumped back up 
to the water towers. The domestic water functions 
in a similar way. The water travels down the building 
from gravity, reaches the ground and is filtered 
through the ground filter, then is returned to the 
water towers from the ground pump for a circular 
and sustainable rainwater management system. 
The green roofs and walls also help naturally filter 
direct rainwater and mitigate flooding through their 
permeable surfaces.154 

 In addition to their sustainable functions in the 
water systems, the green roofs and walls throughout 
the project also contribute to sustainability through 
various other means. Figure 125 isolates the green 
roofs and walls in the project. Green roofs and walls 
offer several benefits to a project and the greater 
community. Green roofs and walls help manage 
temperature and insulate the building. Green roofs 
require layers in their implementation, and these 
extra layers serve as additional insulation and 
thermal control to the building.155 The amount of 
heat passing through the building is reduced along 
with cooling loads as well. Green roofs and walls 
also help control the temperature on the exterior of 
the building and reduce the urban heat island effect. 
Vegetation naturally absorbs less heat than typical 
dark roof surfaces and lowers the roof temperature 
through evapotranspiration from the plants.156 Green 
roofs and walls also improve air quality which 
becomes increasingly important in urban cities like

152. Yan et al., “Phytoremediation.”
153. Yang Han et al., “Plant-Based Remediation of Air Pollution: A Review,” 
Journal of Environmental Management 301 (January 1, 2022), https://doi.
org/10.1016/j.jenvman.2021.113860.

154. “Green Roof Benefits,” National Parks Service U.S. Department of the 
Interior, n.d., https://www.nps.gov/tps/sustainability/new-technology/green-
roofs/benefits.htm.
155. Ibid.
156. Ibid.

4.5 Sustainable Strategies and Design
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provides a significant increase in the production of 
oxygen due to its size and amount of vegetation. 
This rooftop meadow also provides an increased 
biodiversity to Toronto’s downtown core. It becomes 
an ecosystem that can support a wide range of 
insects and animals, but particularly pollinators for a 
well-balanced and local ecosystem.161 The meadow 
also provides nesting space, shelter and food for 
these insects along with birds, spaces that can be 
significantly lacking in urban environments.162 The 
rooftop meadow is an imaginative way to incorporate 
natural habitat into an urban environment above 
the ground plane. 

 Urban agriculture is a central program and 
sustainable system used throughout the entire 
project site. Figure 127 outlines the locations for 
urban agriculture on site. Urban agriculture is the 
growing, processing, and distribution of food and 
non-food plants for the urban market within an 
urban area, and it in turn creates sustainable green 
resources, such as green spaces and microclimates, 
and contributes to a healthier environment overall.163 
It also plays a larger role at the city-scale. Urban 
agriculture contributes to the greening of the city 
by reducing pollution and improving air quality, and 
results in less food needing to be transported from 
outside of the city and increases food security.164 It 
also provides all of the benefits of green roofs and 
walls previously discussed. A variety of methods for 
urban agriculture are being utilized in the project, 
including traditional soil gardening and hydroponics.

161. “Benefits of Exterior Living Walls.”
162. Ibid.
163. Luc JA Mougeot, Growing better cities: Urban agriculture for sustainable 
development, IDRC, 2006, 4-5.
164. Ibid., 8.

Toronto. Plants capture toxins in the air through 
natural processes that cleanse the air of harmful 
pollutants and contribute to a healthier air quality 
for the city overall.157  This contributes to a greater 
health and well-being for occupants. Seeing and 
spending time within green roofs and walls also 
provides a connection with nature and improves 
occupant’s health and well-being. This also creates 
a sense of environmental stewardship in the greater 
community and allows all to see the benefits of 
implementing green resources into their buildings.158 

Green roofs and walls can act as carbon sinks and 
sequester carbon from the atmosphere through 
their vegetation. They also reduce emissions from 
HVAC systems by reducing cooling loads overall.159 

The extra layers provided from green roofs and 
walls also acts as a natural sound barrier and helps 
mitigate noise pollution in urban environments.160 
This is why larger sizes of green walls are utilized 
on the north facade of the building that faces a 
bustling downtown Toronto highway.

 A rooftop meadow is created on the roof 
of the overhang above the south Machine Shop 
building (Figure 126). This meadow functions as its 
own ecosystem within an urban city. In addition to 
all green roof benefits, this meadow also provides 
its own unique sustainable benefits. Due to its size, 
this rooftop meadow will have a greater capacity to 
sequester more carbon from the atmosphere over 
its life-cycle, effectively reducing the city’s overall 
emissions and atmospheric carbon levels. It also

157. “Benefits of Exterior Living Walls,” Biotecture, February 8, 2021, https://
www.biotecture.uk.com/benefits/benefits-of-exterior-living-walls/.
158. Ibid.
159. “Green Roof Benefits.”
160. Ibid.
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Hydroponics is a popular form of urban agriculture 
because of the lack of soil fertility in urban settings. 
This technique uses alternatives to soil for growing 
food and plants and can be easily accommodated 
indoors as well.165

 Additionally, there is a local restaurant and 
food preparation space available for residents 
to prepare and serve their produced food to the 
greater community to increase food security and 
promote a local food economy. Urban agriculture 
in the project provides education and hands-on 
learning on sustainable plant production and food 
security. It allows all ages to participate in the 
process and contribute to sustainability overall and 
the beauty of their environment. A compost and 
recycling centre is located next to the restaurant for 
sustainable waste management of plant products. 
Sub-section 4.5.1 explores two strong precedents 
for urban agriculture that helped inform the use of 
urban agriculture in the thesis project. 

 Several other sustainable strategies were 
utilized in the design of this project in addition to 
the major systems discussed. Mass timber is used 
as a sustainable strategy through the new building 
construction. New construction prioritizes mass 
timber as the main material. The structure of the 
residential buildings is primarily mass timber with 
modular wood panel cladding. The benefits of mass 
timber were discussed in section 2.2 and apply to 

this project. The wood used in the project can be 
locally sourced due to Ontario’s extensive forests 
through responsible forest management and allow 
for the building to sequester carbon over its lifetime. 
Due to wood’s ability to be reused, carbon stored 
in the material will not be released back into the 
environment after its building life if properly reused 
and recycled. The use of mass timber means that 
the usage of other common building materials 
that greatly contribute to carbon emissions, such 
as concrete or steel, is significantly reduced and 
thus the project’s environmental impact through 
material-related processes is minimized.

 Passive strategies were also embraced 
where possible in the design of the project. 
Southern exposure is prioritized through larger 
areas of glazing to the south to allow for passive 
heating in the winter. This also reduces the need 
for artificial lighting during daylight hours which 
lowers the building’s overall energy usage. The size 
of glazed openings for residential units on the north 
side of the north residential building are smaller to 
reduce heat loss in the winter as well. Windows are 
operable to allow for passive cooling and ventilation 
in the summer. Triple pane low E glazing will also 
be used throughout the project to reduce heat and 
energy loss.

 The project also attempts to align with 
the UNSDGs, particularly through its sustainable 
strategies. Figures 122, 125 and 127 outline the 
specific targets within the relevant UN sustainable 
development goal that are being addressed in the 
project and all contribute to the project’s overall 
sustainability. 

4.5 Sustainable Strategies and Design

165. Shirly Tentile Magwaza, Lembe Samukelo Magwaza, Alfred Oduor 
Odindo, and Asanda Mditshwa, “Hydroponic technology as decentralised 
system for domestic wastewater treatment and vegetable production in 
urban agriculture: A review,” Science of the Total Environment 698 (2020), 
abstract.
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UNDERGROUND AQUIFER

GEOTHERMAL MECHANICAL ROOM

GEOTHERMAL & SOLAR
MECHANICAL ROOM

VERTICAL AXIS
WIND TURBINE

TURBINE MECHANICAL BOX

- GEOTHERMAL

- PV PANELS
- VERTICAL AXIS WIND TURBINES

ROOF MOUNTED
PV PANELS

ROOF MOUNTED
PV PANELS

ROOF MOUNTED
PV PANELS

SOLAR MECHANICAL ROOM

INTAKE PIPE

RETURN PIPE

RENEWABLE ELECTRICITY GENERATION

RENEWABLE HEATING/COOLING

Top
123. Isometric of project highlighting renewable energy systems. Erica 
Gomirato, 2022.
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GREEN ROOFS/WALLS
RAINWATER ABSORPTION & FILTRATION

AUTOMATIC IRRIGATION

DOMESTIC DISTRIBUTION

REFILL PIPE

WATER PUMP & FILTER

IRRIGATION & SPRINKLERS

Top
124. Isometric of project highlighting water management systems. Erica 
Gomirato, 2022.

4.5 Sustainable Strategies and Design
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CLIMBING WALL
FACADES

MODULAR HYDROPONIC
LIVING WALL

EXTENSIVE GREEN ROOF

EXTENSIVE GREEN ROOF
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LIVING WALL

EXTENSIVE
GREEN ROOF

MODULAR HYDROPONIC
LIVING WALL

SEMI-INTENSIVE
GREEN ROOF

EXTENSIVE MEADOW
ROOF LANDSCAPE

TARGETS:
- 15.9: integrate ecosystem and biodiversity values 
  into national and local planning
https://sdgs.un.org/goals

CO2

O

POLLEN

Top
125. Isometric of project highlighting green roofs and walls. Erica Gomirato, 
2022.

Bottom
126. Perspective of proposed rooftop meadow ecosystem. Erica Gomirato, 
2022.
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4.5 Sustainable Strategies and Design

PUBLIC LOCAL RESTAURANT
FOOD PRODUCTION & DISTRIBUTION

ROOFTOP GARDEN PLOTS
RESIDENT URBAN AGRICULTURE 

HYDROPONIC GROWING WALL
COMMUNITY URBAN AGRICULTURE

HANGING GROWING PLANTERS
COMMUNITY URBAN AGRICULTURE

OUTDOOR GROUND GARDEN PLOTS
COMMUNITY URBAN AGRICULTURE

COMPOST & RECYCLING
CIRCULAR WASTE MANAGEMENT

CIRCULAR FOOD ECONOMY

TARGETS:
- 12.5: reduce waste generation through 
  reduction, recycling and reuse
- 12.8: ensure people have information 
  and awareness for sustainable 
  development and lifestyles in 
  harmony with nature
https://sdgs.un.org/goals

Top
127. Isometric of project highlighting urban agriculture. Erica Gomirato, 2022.
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Top
128. Isometric of project highlighting ground remediation. Erica Gomirato, 2022.
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4.5.1 Urban Agriculture Case Studies

Several projects in Toronto have been successful in 
introducing urban agriculture to the project site. One 
project is the Evergreen Brickworks next to the Don 
River, a project led by DTAH. This was an adaptive 
reuse project of a brownfield that was once a brick 
manufacturing factory.166 The site is now Canada’s 
first large-scale community environmental centre. 
It explores green ideas and technologies and 
provides hands-on environmental programming for 
visitors through several strategies, including urban 
agriculture.167 There are green spaces throughout 
the site in addition to urban growing operations that 
are part of a closed-loop food system. There are six 
gardens that each focus on a different element of 
plants and their properties.168 There are food gardens 
that show innovative food-growing techniques that 
can be applied anywhere. The gardens include a 
variety of plants that are maintained by volunteers 
(Figure 129). There is a greenhouse featuring organic 
agricultural techniques and a children’s garden that 
encourages participation of all ages in sustainable 
food production (Figure 130).169 This project is a 
strong example of how urban agriculture can be 
integrated into a project at the public community 
level.

 Another successful urban agriculture project 
is 60 Richmond Co-operative Housing in downtown 
Toronto by Teeple Architects. It features spaces that 
are dedicated to food and its production. The ground 
flood features a restaurant and training kitchen that 
are owned and operated by the residents.170 The sixth 
floor features the garden that provides the resources 
for the kitchen while also serving several other 
purposes. It grows produce, provides daylighting 
and outdoor green space for the residents, and it 
helps to cool and clean the air.171 In addition to this 
garden, there are also green walls in the space that 
are irrigated by the rainwater collected from the 
green roof, creating a self-sustaining ecosystem 
through vegetation and agriculture (Figures 131-
132).172 This project is an example of integrating 
urban agriculture successfully at the residential and 
more private level.

4.5.1 Urban Agriculture Case Studies

166. “What’s Inside,” Evergreen, https://www.evergreen.ca/evergreen-brick-
works/what-is-evergreen-brick-works/td-future-cities-centre/whats-inside/.
167. “History,” Evergreen, https://www.evergreen.ca/evergreen-brick-works/
what-is-evergreen-brick-works/history/.
168. “Urban Agriculture at Evergreen Brick Works,” Evergreen, https://www.
evergreen.ca/our-projects/urban-agriculture-at-evergreen-brick-works/.
169. Ibid.
170. “How Sustainable Urban Design Is Brought to Life at 60 Richmond 
Street East Housing Co-Operative,” NAK design strategies, July 2, 2020, 
https://www.nakdesignstrategies.com/ideas/how-sustainable-urban-
design-is-done-at-60-richmond-street-east/.
171. Ibid.
172. Ibid.
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Bottom
130. Photo by author. Evergreen Brickworks children’s garden, 2021.

Top
129. Evergreen Brickworks community garden.
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Right
132. Green and urban agriculture strategies integrated in 60 Richmond 
development. 

4.5.1 Urban Agriculture Case Studies

Left
131. Green wall in 60 Richmond Co-operative Housing development. 
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Conclusion
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 This part of the thesis booklet  provides 
a conclusion and reflection on the key lessons 
learned through the process of the thesis research 
and project. A summary of the overall project and 
its relevance to the research presented is also 
included.
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Conclusion

Architecture will need to respond to concerns with 
our future climatic conditions to have a lasting 
and meaningful impact on the earth for future 
generations. Buildings will need to aim for climate 
positive design by reducing a city’s overall energy 
use and consumption while sequestering carbon 
to help mitigate and offset the ongoing pollution 
resulting in the climate crisis while positively 
contributing to a cleaner and healthy environment 
overall to create positive change and ensure a safe 
future. 

To return to the research question of this thesis: 

How can the built environment be used to address 
and combat the climate crisis through adapting 
existing structures? How can it further promote a 
new way of climate positive sustainable living by 
immersing and educating users in the experience 
of being within innovative technologies and 
natural strategies? Finally, how can project achieve 
these goals while connecting the community and 
respecting local history?

The final project successfully answers this question 
through its design. A new way of climate positive 
sustainable  living  is  promoted  through   the  
immersive experience of on-site inhabitants with 
sustainable strategies and natural ecologies. The 
didactic elements on display and available for 
interaction, for example the project performance 
display and public gardens, actively educate all users 
on sustainability to encourage a more sustainable 
lifestyle overall. Including educational aspects 
on sustainability in the project is an important 
component of this project to reach a greater 
number of people and create a domino effect that 
encourages everyone to take sustainability into every 
aspect of their lives. The project also demonstrates 
how adaptive reuse is a valuable method to respect 
local history while bringing the community together 
by transforming existing buildings with a strong 
cultural connection to the community into inviting 
and exciting public spaces that celebrate their 
history. The project actively combats the climate 
crisis through its ongoing sequestering of carbon, 
use of renewable energy, and other sustainable 
strategies integrated throughout. 
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Conclusion

 This thesis project also highlights the 
importance of incorporating and prioritizing 
adaptive reuse as a strategy for sustainable 
architecture. Adaptive reuse is necessary for a 
sustainable future. We need to adapt what already 
exists in our communities instead of demolishing 
existing resources and creating new buildings. This 
results in a loss of embodied carbon, a contribution 
of emissions related to demolition and construction, 
and extensive waste generation. This also results 
in the destruction of valuable and significant 
historical and cultural resources. Architects need 
to recognize the value and potential in existing 
buildings, but particularly heritage buildings, to 
enhance communities and use their design skills 
to transform them into sustainable and interesting 
spaces through thoughtful intervention, rather than 
viewing our existing architecture as disposable.

 Designing with flexibility is also an 
important factor in creating sustainable and climate 
positive designs. Flexibility is important to ensure 
a resilience to all future climatic and programatic 
uncertainties. It also allows projects the capacity to 
adapt to any necessary changes for a longer life-
cycle. A resilience to expected climatic changes 
is also necessary for a lasting sustainable project. 
This project implements measures to mitigate 
both extreme heat and flooding, primarily through 
the extensive use of vegetation, to address the 
increased likelihood of extreme heat events and 
flooding in downtown Toronto’s future. There is also 
an importance in prioritizing natural and renewable 
resources to significantly cut down the building 
emissions and energy usage in downtown Toronto. 
This project embraces renewable resources for its

energy generation and usage to significantly reduce 
the city’s emissions and energy use.

 In conclusion, this project functions as 
climate positive overall by reducing the energy 
consumption and carbon emissions in Toronto 
through its sustainable systems and ecologies. 
The extensive use of vegetation and mass timber 
will allow the project to sequester carbon over 
its entire lifecycle and align with the IPCC report 
calling for greater action in emissions removal 
from the atmosphere.  The project demonstrates 
how architecture can play a role in this necessary 
removal of emissions. It also contributes to 
sustainability by favouring the adaptive reuse of 
existing buildings over new construction which 
would result in greater environmental harm. Cultural 
sustainability is achieved through the celebration 
of the existing buildings on site and utilizing them 
to create a community hub for sustainability. All 
of these strategies combined create a project that 
demonstrates how existing buildings should be 
celebrated as opportunities to create sustainable 
projects for a healthier future, and are greatly 
capable of this, instead of viewing them as 
disposable structures. The sustainable adaptive 
reuse of buildings can therefore provide a pathway 
to a climate positive future.
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