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Abstract

The concept of 'home’ goes beyond the simple responsibility
of providing shelter. In ’rodoy's dynornic socio-economic |ondscope,
homes do not on|y provide pnysico| soieiy but should also promote
mental and social well-being. As defined by the World Health
Organization, a neoHny house should support and promote cornp|e’re
physico|, mental and social We||-being. Therefore, it is important fo
extend the focus beyond personoi health and include the health of
inhabited buiidings as iney have a direct impact on Weii—being.

The COVID-19 pandemic started important discussions
about architecture and its proiound impact on health. The focus
of this research lies at the intersection of emerging health trends
and the soaring housing crisis in Canada. As urbanization surges,
the cho”enges of creating livable spaces that are both neo|’rhy and
affordable become increasingly complex. The Greater Toronto Area
(GTA) has a stock of post-war residential towers that once were
syrnboiic of modernist urban pionning. Todoy, this aging nousing
stock suffers from neg|eci, disinvestment and isoioiion, nowever, itis
home to neoriy one million peopiei These towers have become |ong—
term and permanent housing options for many low-income residents
and new immigrants, despiie the unneoifny |iving condiﬂons, lack of

maintenance and outdated buiiding standards.

The Tower Renewal Partnership is a non-profit initiative that
has researched, advocated and deveioped guideiines to transform
these towers and their neighbourhoods to be healthier and connected
to their neignbournood. De|ving into the critical elements that define
spaces within a nome, — |igniing, acoustics, thermal comiori, indoor
air quoii‘ry, materials, and spoiioi design— this thesis deveiops a
guide|ine for best practices to retrofit this nousing stock for a better
quality of life. Using the Humberwood Place Tower as a case study
for exp|oring these elements, this thesis aims to build upon the strong
foundation of work developed by the Tower Renewal Partnership and

improve the health and weii—being of residents within the buiiding.
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Introduction

Context

The COVID-19 pandemic shed light on the adverse health
impacts of staying indoors and the limitations in residential design.
While the pondemic created issues of physico| dis’roncing in homes,
it also created |one|iness, boredom, iso|dﬂon, lack of privacy and
overcrowding. The city-wide shutdowns during the pandemic forced
peop|e fo spend more time in their homes than usual. While peop|e
in sing|e-fomi|y homes had access to private outdoor spaces,
allowing them to be active and socialize with ample access to
sun|igh’r and fresh air, peop|e in multi-unit residential bui|dings
were iso|o+ed, lacked amenities, and were confined to their narrow

balconies.

This thesis exp|ores the current situation of the post-war
residential towers in Toronto, which were built as a commodify to
house the popu|o’rion influx. This residential +ypo|ogy houses over
one million people in almost 2000 apartment buildings across the
Greater Toronto Area. Initially, these apartments were constructed
to house middle-class families during the 1960s - 1980s. These
apartments were once considered |uxury |iving and designed fo
house the nuclear Fomi|y. Advertised with many amenities - saunas,
poo|s, recreational spaces - these apartments pushed a narrative
of modern |iving. |ronico||y, these apartment neighbourhoods
have now transitioned into low-income neighbourhoods, lacking
amenities, proper social spaces, edsy access fo fransportation from

the suburbs, and imporTonHy hedth |iving spaces.

The post-war residential  towers present a unique
opportunity to be retrofitted, not on|y to meet the current bui|ding
code and |iving standards but also to be transformed into hed|’rhy
|iving spaces to reduce illnesses and promote health and We||—being
in the community. The research study, Vertical Poverty, conducted
by the United Way Toronto, outlines the adverse health impacts
low-income neighbourhoods have on peop|e's health in addition to
mapping the residential bui|dings with high hazards and risks to

occupant health?



The Tower Renewal Partnership focuses on creating healthy
neighbourhoods, and their research focuses on various tfopics and
solutions to achieve this. While the Tower Renewal Partnership has
a Thorough |ibrgry of research, this thesis aims to build upon their
work, fill the gaps, and focus on the issues surrounding health and
we||-being within the bui|ding. Overall, the aim will be to develop
a design guide|ine fo he|p retrofit this |grge stock of residential

bui|dings, icocusing on improving the resident’s quo|iiy of life.
Overview on Health and Well-being

It is well-known that our environment and surroundings
shape our overall health and well-being. However, it was not
until the COVID-19 pcnndernic that architects begon fo serious|y
discuss and prioritize residents’ comfort. While hisrory has several
examples of how domestic architecture evolved, we continue to
design homes that do not promotfe occupant comfort until a
pondemic or epidemic forces us to. The nisfory of sanitation is an
inferesting exgmp|e which led to a focus on pub|ic health and the
imp|emenrorion of waste management systems and extensive sewer
networks. Another exornp|e is the introduction of open-air verandas,
terraces and balconies in homes to improve cross-ventilation and
access to daylight as a response to combat Tuberculosis® These
examples nign|ig|'1r that the built environment not only affects our
dgi|y lives but also contributes to |ong—ierm issues. Hisiorico”y, the

built environment has been shgped by these |ong—’rerrn issues.

The World Health Organization (WHQ) defines health as
‘a state of cornp|e‘re physic0|, mental and social We||—being and
not merely the absence of disease or infirmity.”* When adding the
ferm 'pub|ic,' the scale shifts from one individual to a community.
Public health aims to maximize benefits for the greatest number
of peop|e4 It is impossib|e fo design spaces without considering the
|ong—ierm effects it will have on a community and its health as
pub|ic health is insepgrgb|e from the built environment. As a result,
architects, urban p|onners, and everyone involved in sngping the

city serve a vital role in iniorming pub|ic health.



In the context of housing, health dispori‘ries are s‘ror|<|\/
evident due to the differences in economic and social structures.
Post-war towers Jroo|oy are often home to new Canadians and
low-income residents.” Many of these apartment fowers are over
50 years old and are deteriorating in building condition and
performance® While these bui|o|ings provide affordable housing
to low-income demogrophics, ‘rhey often compromise on the
infros’rrucfure, - inodequofe ven‘ri|ofion, poor insu|o’rion, and limited

access to natural |igh+ - all of which contribute to health issues.

Many of these apartment bui|o|ings are located in clusters
- known as ‘apartment neighbourhoods' - and the entirety of
these neighbourhoods are poverfy—s‘rricken, isolated and lack
overall economic opportunities, |eoo|ing to increased health risks
for residents.” This thesis e><|o|ores the pofenﬂo| to transform these

structures into healthier |iving environments for residents.



Typical apartment neighbourhood located at 55 - 75 Emmett Ave York.

Fig O.1



Thesis Structure
This thesis is orgomzed into three parts.

Part one introduces the context of the ‘rhesis, exp|ores the
growing body of research done by Tower Renewal Partnership and
situates the thesis's focus. It analyzes the existing condition of the
post-war apartment towers in the Greater Toronto Area (GTA)

and compares them to the new residential towers being built across

the GTA.

Part two combines the literature review, technical ono|ysis,
and design synthesis. This part consists of two main chapters
- chapters 2 and 3. Chapter 2 focuses on healthy socio-spatial
housing outside the individual unit and in connection to the |orger
neighbourhood. These principles include connections with nature,
community interaction and safe*y, occessibihfy, and active design‘
Chopfer 3 focuses on the princip|es of a heloy indoor environment
- consisting of the biophysical elements within an individual unit.
The biophysiccﬂ factors studied are |igh‘ring, thermal comfort,

indoor air quo|ify, acoustics, and materials and finishes.

Part three syn‘rhesizes the research from the previous
chopfers in the form of a design guide|ine to retrofit post-war
residential towers and enhance the quality of life of residents within
their units and immediate surroundings. Addiﬁono”y, part three
illustrates the transformation of the post-war residential tower into

a healthier environment through design interventions.
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Foundational Research by the Tower Renewal Partnership

For decodes, homes have been designed in the same way,
but the COVID-19 pandemic highlighted the need for change.
It demonstrated that the built spaces must promote health and
we||-being, especio||y in homes, as peop|e now spend most of
their time there. This thesis contributes to a previously established
set of standards and research deve|oped by the Tower Renewal
Porfnersnip, which focuses on renobi|ifoﬂng and improving post-
war towers. These structures have experienced a grdduo| decline
over the past few decodes, and the research aims to address this
by enhoncing their conditions to support better |iving environments

and create complete communities.

This thesis is greoHy influenced by the research conducted
by the Tower Renewal Partnership and aims to fill the gaps in
the existing research. The research and guide|ines deve|oped by
the Tower Renewal Partnership can be categorized into three
overarching categories. The primary focus is technical issues, driven
by environmental quo|i’ry issues and maintenance and repairs.
Retrofits of existing bui|dings present several cho”enges, in ferms
of technicality, by-laws and policies, to ensure the rules are being
followed and the upgrade is beneficial. Retrofits vary in scale from
minor energy retrofits and maintenance to deep energy retrofits
oddressing resident comfort and climate resilience; a total of four
levels are established?® The research does a tremendous job of
ouf|ining the technical cho”enges and defining each level of retrofit
for buildings. Additionally, the research outlines the gaps in the
existing technical research re|oﬁng to retrofits. However, one gap
in the erudy that persists is the promotion of human health Jrhrougn
building upgrades. While the research acknowledges resident
comforf, it is more an inevitable outcome of the improvements
rather than the primary intention. The primary intent is fo improve
the building envelope, eliminate thermal bridges and upgrade
mechanical and electrical systems, which will result in subsfonﬂo”y

reduced neoﬂng and coo|ing loads.’



The second focus of the research is on outdoor spaces
and amenities, emphosizing the quo|iiy of life beyond individual
residential units. It aims to create ‘complete communities’ within
apartment neighbourhoods. The report Toward Healthier
Apartment Neighbourhoods effec’rive|y outlines  elements
in neighbourhoods that affect pub|ic health and provides
solutions to resolve the issues.'© This document was effective as
it presenred realistic solutions while considering the impact and
restrictions of the Official Plan and Zoning By-laws. This report
highhgh‘red eigh‘r themes to achieve heo|‘rh\/ and well-served
communities in apartment neighbourhoods: natural environment,
built environment, fransportation, housing, income, emp|oymenf
opportunities, education and learning, and food security." Healthy
neighbourhoods are vital to promoting pub|ic health, and all the
themes outlined in the report |o|oy a critical role in supporting
this vision. The diverse populations in apartment neighbourhoods
are curreriﬂy underserviced, with a lack of amenities to he|p them
flourish. Apartment neighbourhoods face various cho||enges
with physico| disrepoir within the bui|ding and continue to be
restricted by sing|e—u5e zoning regu|oiions, preventing various
community facilities and not meeting diverse community needs.”
This research will por‘ricu|or|y focus on these urgent prob|ems,
reim(orcing the narrative of the diminished quo|iiy of life within

these bui|dings.

Lastly, the Tower Renewal Partnership focuses on zoning
po|icies, by-|ows and financial po|icies to maintain the oitfordobihry
of this housing stock. Studies such as Federal Green Housing
Measures: Renewal and Affordobi/iiy, Green Finance and Tower
Renewal and Tower Renewal Enabling Complete Communities,
concentrate on the cost of reirofi‘riing bui|dings based on the
retrofit levels, examining the tax system chonges, loans, grants and
low-interest Finoncing, and undersronding the poybock period of
retrofitted buildings. The research studies also examine how existing
sites can be |everoged to accommodate infill deve|opmeri‘r tfo meet
Canada’s growing affordability challenge ™ These research studies,

which eﬁec‘rive|y higiﬂigh‘r the economic process of re‘rrofii‘ring



bui|c|ings, also offer solutions to fund the project and encourage
property owners to retrofit bui|dings4 While these studies are
relevant to the big picture, this thesis will not exfensive|y exp|ore

topics of oﬁcordobih‘ry and finoncing retrofits.

This thesis builds upon the foundational research and
standards established by the Tower Renewal Partnership, focusing
on the rehabilitation and improvement of post-war towers to
foster better |iving conditions. It intends to contribute notably to
the ongoing efforts to improve the quc||i‘ry of life and u|Timo‘re|y
encourage a healthier |ifes‘ry|e for residents in apartment

neighbourhoods.
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Chapter 1
The Situation

Toronto's Post-War Apartment Towers

In the aftermath of World War Il, Toronto witnessed a
significon’r transformation in its urban landscape by constructing
residential towers. As the city was forced to accommodate its
exponding popu|oﬂon and address the housing shorfoge ropid|y,
these post-war residential towers presented a promising future for
middle-class families! SJrro’regicoHy designed fo maximize space
and provide affordable housing, these structures framed Toronto's
skyline, reshaping its architectural identity through the 1960s and
1980s. Over the decades, these towers played a critical role in the
city's housing narrative and urban p|orming ideo|ogies. Apartment
neighbourhoods were created alongside sing|e—{omi|y homes,
schools, community centres, shopping centres, emp|oymen+ zones
and recreational areas as key features in the formation of new
communities.? There are several communities designed this way.
The Greater Toronto and Hamilton Area (GTHA) alone contains
over 1500 towers, contributing to Canada’s significant high-rise

housing stock.®
Tower in a park

The “tower-in-the-park” concept became a defining feature
of Qth—cenTury housing innovation, representing a vision for urban
living that coupled high-density residential design with the need
for open, shared spaces? The /fower—in—fhe—pork' s+y|e proposed by
Le Corbusier, is rooted in modernist princip|es to combat the chaos
of overcrowding by integrating residential towers into landscaped
porks. These structures ’rorge’red middle-class families, promising
a sense of community, privacy and connection to nature amidst

urban settings.

Showcosing recfongu|or silhouettes, these towers built
between the 1960s and 1980s across the GTHA reflect modernist
architectural princip|es of simp|ici+y and funcfionohfy. These high—
rise concrete and mosonry-c|od structures were built using a cost-
effective, Hying-](orm concrete construction Feofuring clean lines,

minimal ornamentation, and exhibifing unh[ormi’ry in urban design.5
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-efci| Plaza -b|ic School -st—Wor Apartment Towers Community Center Single-Family Homes
Fig 10 Site plan outlining a typical apartment neighbourhood at Kipling Ave and Steeles Ave W Rexdale.
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Fig 1.1 Site plan outlining a typical apartment neighbourhood in Thorncliffe Park East York.



Fig 1.2 Chronology of post-war apartment towers in the Greater Toronto Area (GTA) with photograph examples

of buildings in the GTA.

‘St. George”

1950 - 1960

Mid-Rise

1960 - 1979

Slab Apartment (Bar)

1960 - 1979

Articulated Bar Tower

1960 - 1979

Point Tower

1960 - 1979

"Mercedes” Tower

1960 - 1979

"Context” Slab (Podium
Building)

1970 -

56 Thorncliffe Park
Drive, East York

Year Building: 1960
Stories: 6

4 Grandstand Place,
East York

Year Building: 1962
Stories: 6

71 Thorncliffe Park
Drive, East York

Year Built: 1966
Stories: 21

75 Thorncliffe Park
Drive, East York

Year Built: 1966
Stories: 17

5 Dufresne Court,
Toronto

Year Built: 1968
Stories: 28

47 Thorncliffe Park
Drive, East York

Year Built: 1966
Stories: 25

161-170 Roehampton

Ave, Toronto

Year Built: 2020
Stories: 39



Demographics

The initially targeted low-income tenants have replaced
the middle-class popu|ofion in search of affordable housing. The
once-considered luxurious |iving homes, marketed with various
amenities - saunas, poo|s, and recreational rooms - no |onger
offer the same |ifes+y|e. The current generation of tenants live
in deteriorating buildings and face several challenges due to
the declining quality of the housing stock® The text Vertical
Legacy outlines families |iving in inodequofe housing due to
unaffordable housing costs, which compe|s |orge families to rent
smaller apartments or mu|fip|e families to share a sing|e unit.’
Overcrowded units cause stress and conflict as individuals lack
privacy. According to research conducted by Vertical Legacy,
about one in five apartment units are overcrowded in Toronto.
The composition of households in these towers ranges from two-
parent families, single-parent families, and mu|ﬂ—1(omi|y with or
without children. In the City of Toronto, opproximo$e|y 19% of
families in high—rise rental apartments are two-parent families,
and 14% are female lone-parent families. The remainder is a
combination of coup|es with no chi|o|ren, non—fomi|y househo|ds,

male |one—porenf families, and mu|‘ri—fomi|y households®

Residents of these towers can be co’regorized by various
characteristics - income, immigratfion status, disobihfy, age and
education. The text Vertical Legacy has attempted to categorize
this popu|0’rion. RougHy 491% of all immigrant renters live in high—
rise rental towers. In search of the Canadian dreom, immigrants see
these towers as a tfemporary housing solution. Therefore, the lack of
amenities and social spaces does not affect these immigrants. The
convenient location and affordable rents are sufficient for the new
generation of tenants. The majority of the racialized apartment
renters are Black, Filipino, and South Asian. Lastly, approximately
one in seven seniors (age 65+), live in high—rise rental towers.’
However, these buildings provide minimal to no amenities to support
seniors, |eoo|ing fo Fee|ings of isolation and loneliness. Overall,
high—poverty neighbourhoods attract sing|e—porenf, low-income,
and immigrant families, while low-poverty neighbourhoods house

seniors, singles or couples with no children with higher incomes.°



Current Challenges

These promising post-war bui|dings have oged, and
maintenance has dwindled. The post-war residential towers were
built in a period where standards, po|icies, and conservation of
energy were noft nign|y enforced or major concerns. Therefore,
the nousing stock - five decades later - provides environmental
sustainability challenges and has been labelled Toronto’'s most
wasteful and ecologically irresponsible building type.” In addition
to environmental susioinobih‘r\/ cho”enges, the nousing stock is
home to underserviced communities and has become a neg|ecfed
resource. The origino| intent was to create se|i-suificienicommuniiies;
however, the new generation of residents are predominantly new
Conodions, new immigrants, and/or low-income iomi|ie5, who do
not interact with the apartment towers in the same manner as
their predecessors. While the intended residents had access to
cars, the newer generation of residents is more reliant on pub|ic
fransportation, rendering the |orge porking lots useless. Similarly,
the origino||y designed green spaces are now unkemp‘r poridonds,
and the amenity areas, - such as swimming poo|s - are abandoned.
The intended quo|ify of life envisioned for these bui|dings is no
|onger the reo|iiy, as Tney suffer from chronic neg|ec‘r, disinvestment
and growing poverty. The overall upkeep of the bui|ding is dec|ining
|eoding fo regu|or elevator breakdowns, water domoge, foul smells
in the ho”vvoy, and lack of thermal comfort in the units due to
poor enve|ope conditions. The post-war towers across Toronto have
become esfronged and alienated from the urban fabric due to

external stigmatization and dec|ining maintenance.”?

Despite the cno||enges these concrete structures present,
‘rney also provide great opportunities for future nousing, amenities
and emp|oyrneni, if provided the prospect fo be upgroded. The
concrete structures are durable and suited for an upgrode, rnoking
them a viable housing resource for generations to come!> With
’ri’iougniiu| p|0nning, the es‘rronged apartment neignbournoods can

be transformed into dynomic, vibrant and neloy communities.



Fig 1.3 Impersonal corridor with
no natural /ighf or p/cce fo

pause
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Fig 1.6 Pigeon nets used to

prevent birds into bc/cony space

Fig 1.9 Unusable balcony space

turns info sforage space

Fig 14 Garbage collection near
lower level units let foul smells to

travel into units

Fig 1.7 Ground floor units

informally expand balcony space

Fig 110 Fenced green space not

permih‘ed for use

Fig 1.5 Window A/C units
indicate lack of thermal comfort

in apartments

Fig 1.8 Lower units always have
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create privacy in bolcony
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drive aisle infront of bui/ding

entrance



Tower Renewal Partnership

The Tower Renewal Partnership represents a collaborative
and multidisciplinary initiative, presenting a solution to prevent
the decline and eventual demolition of Toronto's aging post-
war towers. The initiative aims to revitalize the city's existing
post-war tower stock by focusing on six fundamental principles:
greennouse gas reduction, oifordobihfy, growin, housing quo|ify,
inclusive communities, and culture. Acknow|eo|ging the apartment
neighbourhoods as a valuable housing asset, it notably shifts the
existing negative perspective towards Toronto’s modernist nign—rise
bui|o|ings. Furthermore, it suggests that tower renewal should be
considered a ‘best practice’ in future planning and highlights the
challenges of embodied energy associated with demolition.* The
Tower Renewal Partnership has evolved into a city-run program in
Toronto to enhance Toronto's stock of post-war apartment towers

and surrounding communities.

The established guidelines acknowledge the incredible
poieniio| of the city's post-war towers; the solid masonry exteriors
are well-suited for minimo||y invasive over—c|oo|ding, provioiing a
new look to the building and upgrading the envelope ei(i(iciencyi
Furthermore, the large, open, unprogrammed green spaces and
expansive roof areas can be used for stormwater management
systems, solar and rainwater collection, and community engagement
activities. Combining sustainable practices with  community
involvement provio|es the most success to the Tower Renewal

Partnership.

The Tower Renewal Partnership does a promising job of
addressing social inequality, environmental sustainability, urban
|o|onning and creating corn|o|e’re communities. AHhougn it centers
on a macro-level opproocn fo renobi|i‘roiing these neignbourhoods,
it overlooks the public health of residents within the buildings.
Disregording pub|ic health |o|oces apartment neighbourhoods at
risk of succumbing to a familiar cyc|e of groo|uo| decline. While

the initiative tries to address elements of tenant control, such as



comp|efe communities and cu|fure, the guide|ines need to
address resident-directed agency and autonomy within the
bui|o|ing's design. |nc|uo|ing tenant-controlled agencies within
these revitalized communities will encourage heloy |iving for

the occupants and foster /comp|e+e communities’ and ‘culture’

Fig 112 Upgraded balcony guardrails and painted exterior wall at 41 Garfella Drive, Etobicoke.



The Current Shoebox (Condominium)

In contrast to the mgsonry—c|od post-war residential
towers, sleek glass-clad condominiums line the Toronto skyline.
A|fnough these modern condominiums are oppeo|ing to buyers,
with seeming|y hign—end finishes and Hoor-ro—cei|ing windows
with a view, they do not necessarily offer better health or living
conditions than the 1960s residential towers. Despite i’iigner rents
and property management fees, condominium residents still face

cno||enges of occupant comfort in their g|oss—bo>< homes.

Condominium deve|opers prioritize profif and quick sales
over occupant health and well-being. These condominiums are built
cneop|y and fast to maximize proii’rs. For instance, occording fo
the City of Toronto’s 'Housing Occupancy Trends 1966-2011 report,
between 1996 and 2014, the average size of modern condominium
units has shrunk by 20%. In addition to snrinking unit sizes, less
than five percent of new condominiums are designed with three
bedrooms, reﬂecfing a trend toward smaller, less Fomi|y-friend|y
units.® This suggests the developers”intentions of aiming to squeeze
in more unifs by socrificing the size of the units. Reducing the size
of units also changes the aspect ratio of the units, which results
in deep and narrow units with one |crrge window that provides
doy|igh‘ring to the bedroom, kitchen, and |iving room at once.
[+ greo‘r|y reduces the amount of doy|igh’r entering the unit and
direc’r|y impacts occupant We||—beingi Beyond the size restraints,
condominiums face chg||enges with odgprgbih‘ry, as shear walls
act as demising walls and short, narrow balconies are often
rendered useless. Spoiio”y, the design of modern condominiums
has regressed compored to the 1960s post-war towers, feofuring

smaller |iving areaqs, bedrooms, and kitchenettes.

While modern condominium bui|dings offer amenities like
gyms, pools, and rooftop BBQ areas, they lack large open fields
for children and pets to p|oy in - a common feature in post-war
residential towers. Addifiong”y, condominium bui|dings are so
densely situated in urban environments, that the ample sunlight

prornised by the ﬂoor—io—cei|ing windows is often shadowed by
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Typical Post-War Tower Unit Floor Plans

BALCONY
BALCONY
BATHROOM DINING ROOM BEDROOM
DINING ROOM MASTER BEDROOM
BEDROOM LIVING ROOM
LIVING ROOM
0o
[sle]
o5 /0]
il
KITCHEN
BATHROOM Wi
1 Bedroom Unit | 1 Antrim Crescent | 733 sqft 2 Bedroom Unit | 55 Emmett Avenue | 979 sqft

Typical New Construction Unit Floor Plans

BALCONY

BEDROOM BEDROOM

LIVING/ DINING
ROOM

wip
KITCHEN
[o)
oQ
BATHROOM

LIVING/ DINING
ROOM

.

ENSUITE

BATHROOM

1 Bedroom Unit | 158 Front Street E | 519 sqft 2 Bedroom Unit | 130 River Street | 629 sqft
BALCONY
1
(i}
LIVING/ DINING ITCHEN|
ROOM LIVING ROOM
BEDROOM
50

J e KITCHEN/ DINING
ROOM
BEDROOM BATHROOM
wib BEDROOM
BATHROOM
1 Bedroom Unit | 426 University Ave | 538 sqft 2 Bedroom Unit | 251 Jarvis Street | 600 sqft
Bedroom Bathroom Kitchen Living Room Dining Room Foyer + Circulation

Fig 113 Comparison of typical unit floor plans from post-war apartment towers and new construction
condominiums. Old post-war residential units were designed with separate rooms for activities, while in new

units all spaces flow into each other. Unit sizes are shrinking and some spaces also do not have windows.



a neighbouring bui|ding, reducing the natural |igh‘r available to

residents.

The primary feature of modern condominiums - floor-to-
cei|ing g|oss walls - poses significoni health risks to occupants.
It is crucial to ocknow|edge that while window walls are visually
oppeo|ing and provide a view, ‘rhey present issues of thermal
inefficiency and are prone to air and water leakage'® Some of
the most standard g|oss condominium performonce prob|ems are
durability, comfort and resilience” Regarding durability, leaky
enve|opes cause deterioration of interior finishes and eventual
mould grow’rh - which can result in adverse health effects. Thermal
comfort issues are also wide|y reporfed; in winter, units are often
too cold, and in the summer, they're too hot. There are additional
concerns of overheoring in the units Focing west. Additionally, the
resilience of these bui|dings is compromised, as the g|oss enve|ope
pericorms poor|y during extended power outages, rendering the
units uninhabitable® Ultimately, despite their modern aesthetic,

modern glass-clad condominiums fail to support occupant comfort.
The Pro forma & the REIT (Affordability challenges)

It is well-known that Canada is Focing a housing crisis,
with sky-rockeﬂng real estate prices moking homeownership and
rental nousing increosing|y out of reach for many. The growing
unoffordobih’ry and S’rrugg|e to make ends meet is forcing families
info dongerous and unhealthy |iving conditions. The post-war
residential bui|dings offer |ower—fnon-overoge market rents due to
the deferioro‘ring and outdated conditions, despire them being for-
profit!” However, regardless of the relatively lower rents, tenants
contfinue to s‘rrugg|e as the gap between rental costs and income

widens.

Housing is considered affordable when it is less than or
equal to 30 percent of a household’s income before tax. But the
reo|i’ry is quite different as many of these towers no |onger offer
affordable rents. In 2016, approximately 48 percent of tenants

in towers paid over 30 percent of their household income in the
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City of Toronto.®® The relatively affordable rents offered by these
bui|ding5 are resu|fing in low vacancy rates and o|ec|ining home
ownership. Corporate landlords, such as Real Estate Investment
Trusts (REITs) and investment companies such as pension funds
invest in these rental towers. By purchosing these de’reriorofing
apartment bui|o|ings, investors evict below-market-rate tenants and
renovate the units to match new units (known as renovic‘rions).m
These renovations often consist of upgroding bo|cony guordroi|s,
rep|ocing existing floor finishes, painting units, rep|ocing kitchen
counters and modernizing opp|ionces. Through renovictions,

investors can raise the rent, fhereby increasing their returns on

investments (ROI) and making a profit.

In the past, these rental apartment towers used to be
considered tfemporary or transitional housing for many families - a
stepping sfone to homeownership. The expectation was families
would live in these towers until ‘rhey could afford to purchose a
home. However, over the years, the Though’r of purchosing and
owning a home has become an unattainable dream. These rental
apartment towers have become a sinkhole, where the rising costs
of |iving compored fo s’reody wages prevent families from saving
enough for a down payment. As a result, the short-term housing
condition has turned into a |ong-‘rerm and possib|e permanent

housing option. Investing in the betterment of this housing stock is
greatly influenced by three factors:??

1. Regulation: compliance with building code or by-law
2. Market demand: aftracting more fenants
3. Pricing: generating greater return on investments

Investors often need to see a profi’r to consider investing
in these properties. Deve|oping po|icies can he|p fo maintain
rental oﬁ(ordobih‘ry and improve the quality of life in these towers.
Additionally, tax relief and federal tax incentives can encourage
private companies and property owners fo invest in improving the
housing quality. Three financial scenarios can be considered for
this housing typology; 1. REIT government-backed; 2. co-operative
housing; 3. Developer owned. The housing stock would look quite

different under each financial model (see conclusion).
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Humberwood Place Tower

Humberwood Place, located at 55 Emmett Ave, is situated
within the Mount Dennis Neighbourhood, in York. Built in 1968,
the building houses 267 units over 23 stories. The development
is situated in a Typico| apartment neighbourhood, clustered with
three more post-war towers, alongside sing|e—1(orni|y homes, a high
schoo|, a hospi’ro|, and recreational areas. The deve|opmen‘r towers
over the Mount Dennis Neighbourhood and can be seen over the
rooHops of sing|e—1(omi|y homes. While the deve|oprnen‘rs located at
55 Emmett Ave and 65 Emmett Ave are rental properties, the other
two towers are condominiums. Humberwood Place is monoged by
Briarlane Rental Property Management Inc. and has a property
manager available on-site. The bui|ding offers |oundry facilities on
site, a doycore center at the ground level - which not all post-war

towers are equipped with, and surface and underground parking.

Most of the residents in towers depend on wo|l<ing, cyc|ing
and using public fransit to access places.? Therefore, ensuring
the neighbourhood is We||—designed, with accessible poJrhs and
convenient access to local stores and amenities is necessary.
Humberwood Place has a walk score of 73 out of 100, making most
errands occomp|ishob|e on foot, a transit score of 75 out of 100
and a bike score of 46 out of 100 Although Humberwood Place
has a good walk score, the shopping p|ozos are situated away from
the apartment neighbourhood and o|ong major roads, moking it

more cor—friend|y, than pedesfrion or pub|ic fransit Friend|y.

Demographics

Mount Dennis is a diverse neighbourhood, representing
dozens of ethnic groups, with opproximo’re|y 56.1% of the popu|ofion
being immigrants? The largest ethnic group residing in Mount
Dennis is from the Caribbean and West Africa, followed by Western-
European and Southeast-Asian communities. Approximately 50%
of the popu|oﬂon lives in apartments greater than five stories and
more than 50% rent their homes. These statistics are quite common

in apartment neighbourhoods, as majority of these post-war rental
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15.Minute Walk

10 Minute Walk

Fig 1.14 Context plan of 55 Emmett Ave, listing the surrounding amenities and the time it takes to walk to

each place.
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i : 5

2% 65 Emmett Ave

Fig 1.16 Site plan depicting Humberwood Place Tower (55 Emmett Ave) and immediate surrounding context.

26



properties house new immigrants. Post-war towers provide
new immigrants with a more affordable housing option and
neighbours with similar ethnocultural backgrounds? Residing in
neighbourhoods with people of similar backgrounds allows new
immigrants to frust their neighbours, and gain informal support,
such as borrowing and |ending household items, bobysi’r‘ring
children, ne‘rworking opportunities for jobs, and keeping an eye

on their apartment when away.?

Asof 2016, the average household size in thisneighbourhood
is 2.56. Living arrangements consist of single adults (age 20 -34)
|iving with their parents, and seniors |iving alone. Family sizes in
this neighbourhood vary from 2 people (44%), 3 people (29%, 4
people (19%), and 5 or more people (9%). While 23% of couples
do not have children, 41% of couples do have children, and 36%
are sing|e-poren‘r families.?® Approximo‘re|y 74% of the popu|orion
in Mount Dennis receives their income from employment, as
wages, salaries and commissions, with the average total income
for a household in this area being approximately $30,827.%
This is below the City of Toronto average, categorizing this
neighbourhood as a high-poveriy neighbourhood.

Humberwood Place is representative of the many major
’rypo|ogico| prob|erns present in Toronto's post-war residential
towers. The deve|oprnen‘r can be characterized by its di|opido‘red
structure, disconnected outdoor spaces, inefficient bo|conies,
impersono| ho||woys and lack of accessible community space.
In this thesis, Humberwood Place will stand in place for all
post-war residential tower developments across the GTHA and
address the issues experienced by thousands of residents |iving in
these buildings. Humberwood Place is a typical example of the
conditions of post-war towers across the GTHA, and therefore, it

will be used as an exomp|e in this thesis to deve|op the guide|ine4
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Fig 1.17 Humberwood Place Tower exterior.
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.18 Front entrance of Humberwood Place (55 Emmett Ave).
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area of 55 Emmett Ave.
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Life in the 1960s

In the 1960s and 1970s, post-war high-rise towers
became a significonf aspect of suburban deve|opmen‘r in
cities like Toronto, reﬂec‘ring a modernist vision of urban |iving4
Located in new suburban communities, these towers were often
surrounded by green spaces and designed to provide high—
densify housing for the growing popu|oﬁon. The |ifes’ry|e in these
towers emphosized modern conveniences, with amenities such
as swimming pools, saunas, landscaped grounds, underground
porking and spacious lobbies. High—rise |iving wdas seen as
a progressive alternative to the traditional sing|e-fomi|y
home, oﬁering panoramic views, eadsy access o services, and
fransit systems. These deve|opmen’rs catered to middle-class

nuclear families and were often celebrated for modernier.SO

High-rise living became deeply ingrained in Toronto's
housing |ondscope. This can be seen in the Fo||owing newspaper
clippings and advertisements, as the buildings were marketed as

luxurious |iving, with electric opp|ionces and amenities.

30
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Fig 120 Newpaper clipping from the 1970s, trageting single’s in Toronto to rent bachelor suites.
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Fig 122 Advertisement for the Casa Loma Towers in the Globe and Mail on September 6, 1957.
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K Reatal Agrat
Exclusive Agent 7 sk Port. Cresdit
R.W. BUTTLTD, Rester e P WMV LTD. etios 278-0837

u'lrn Within Walking Distance PHONE

23 Minutes to Downtown Toronto

Model Suite

i cetin covmneiors. S8 OR37

Fig 123 Top Left. Adertisement from Mississauga Time in 1969, promoting tower living inspired by an album cover.

Fig 1.24 Top Right. Adertisement from Mississauga Time in 1969, promoting tower living inspired by an album cover.

Fig 1.25 Bottom. Advertizement of the same tower as figure 1.23 and 124 offering free rent and featuring

amenities.
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| @ Licensed day nuriery on premises # Schools and shopping arsund

® All modern year round recreational corner "
| iacilities ® Exira large suifes, hydro includes ® Tor * fleors aduili awiy.
| ® Quiet, no-traific location ® Unobsirucied view eof city
| ® Easy access fo every part of city ® Large landscaped grounds

] :t"hnll A& shopping around Yhe cor-

1-2-3 BEDROOM SUITES

(3 BEDROOMS WITH 1 BATHS)

1ZT. STREET RIGHT OFF JANE,
SOUTH OF WESTON RD, AT

1-2-3 Bedroom Suites }
|

55 EMMETT ST. ' | 55 EMMETT ST.
|

FROM $155 UP

DRIVE TO JANE AND LAWRENCE AVE., TURN SOUTH CN JANE |
—2 STOPLIGHTS AND CROSS WESTON RD, WE ARE FIRST STREET
| RIGHT OFF JANE, SOUTH OF WESTON RD, AT

OPEN ALL WEEK TILL 9 PM.

PHONE 2494720

A NEW STYLE DEVELOPMENT PROJECT

CHOICE ADULT SUITES
AVAILABLE

OPEN ALL WEEK TILL ? P.M,

Fig 126 Left. Advertisement from the Toronto Star

- E
on April 20 1970 for 55 Emmett Ave. The building 6’5 "'\H"m"TT ST'
is promoted as ‘The Place” for childern and working FAMILY & ADULT
SUITES NOW RENTING

mothers with a daycare on site and close to schools and

763-3915

Fig 127 Right. Left. Advertisement from the Toronto
Star on July 18 1970, for 55 Emmett Ave. The building

advertises adult suites and top 9 adult floors, and year
round pool & sauna. A Neow Style Develapment Prajeet

OPFEN ALL WEEK TILL * P.M,
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Chapter 2
Healthy Socio-Spatial Housing Principles

The neighbourhood and immediate surroundings around
one’s house greo‘r|y influence their psycno|ogico| and social health.
Research has shown that high-rise |iving is associated with hign
rates of mental health issues and social isolation. The disconnection
from the ground p|one and nature has been shown to negorive|y
affect residents’ psyc|'i0|ogicci| state and behaviour.! Addiriono“y, as
residents often rent, rather than own, ‘rney see nign—rise apartments
as temporary |iving and do not oc’rive|y engage and fry to connect
with their neighbours. Communal spaces within the MURBs are
often no||woys, e|evo‘rors, the |obb\/ and the mail room. However,
these unprogrornmed spaces are often used as an efficient means

of circulation, with no p|oce tfo pause or interact with one another.

The common rooms, or amenity spaces these bui|dings
were origino||y designed with are also no |onger present, and
where ‘rney do still exist, ‘rney are not used, in poor condition, and
require a high fee? These factors all p|oy info creating a safe and
inviting environment for residents which can isolate residents or
foster rneoning{u| connections. It is noted that often immigrants
from similar bockgrounds residing in these bui|dings attempt fo get

to know their neignbours, provide support, and socialize?

Los‘r|y, residents in these bui|ding5 walk, cyc|e and depend on
pub|ic transit to reach their destinations. However, many properties
are surrounded b\/ fences as a security, and |iobi|i‘ry measure, which
requires peop|e to take an indirect and much |onger route to their
destination. Physico| barriers discouroge peop|e from wo|king as
‘roking pub|ic fransit or driving would save time. Transit is greg‘r|y
relied upon in these communities as most neignbournoods have at

least one bus route?

Overall, these communities need to be better inregrofed
within their neighbournood fo support the diverse popu|ofion
they house. The Tower Renewal Partnership identifies this
disconnect between communities and provides strategies with the
urban p|onning framework to provide a positive cnonge to the
neighbournood. It is important to note that while these strategies

are effective theoretically and encouraged by the Official Plan,
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there are regu|o‘rions such as the City's zoning by-|ows and
municipo| regu|o‘rions preventing these chonges.5 This chopfer
will exp|ore the strategies deve|oped and proposed by the Tower
Renewal Partnership to foster healthier, safer and more active
neighbourhoods, and suggest strategies fo promote infteraction

and safety within the bui|ding.
Connection with Nature

Connection to nature is essential to leading a healthy
life. Access to nature and green spaces is shown to reduce stress,
enhance mental health and encourage physico| activity. Nature
provides clean air, exposure to sun|ighf, and promotes social
infegration improving pub|ic health and quo|iry of life® Post-war
towers across the GTHA are generally surrounded by large green
spaces, mature frees and vegetation. However, these green spaces
are often underused due to the lack of amenities, p|oygrounds,
benches, programming and maintenance. Some spaces are also
inaccessible to residents either ‘rhrough physico| barriers, such as
fences, or signs restricting use. Poor design and organization of the
open spaces also render them unusable, such as a lack of shaded

areds, |orge poved areds, or high vehicle traffic areas.

Improving the connection to nature for residents rhrough
improving these elements will encourage residents to utilize the
space and engage with each other. The Tower Renewal Partnership
aims to improve the micro-climate and outdoor environment,
through introducing shaded areas using tree canopies, plantings

7 Improving the connection between buildings in

and hedges.
clusters by removing fences and improving the sidewalk conditions
would also provide neighbourhoods with a sense of community and
foster connections ‘rhrough activities such as community gordening
and wo|king clubs. These apartment neighbourhoods have great
po‘renfio| for improvement, especio||y as The\/ have the space for
expansion, ‘rhough, amendments to the zoning by—|ows would be

required to achieve this.
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Many people convert their balconies into home gardens
and introduce biophi|ic elements in their homes (ex. fake grass,
p|on’rer boxes, p|chrs) to feel more connected to nature. The
downside is that this space is not usable yeor—round, as balconies
are covered in snow in the winter, requiring them to bring the p|on‘rs
inside or let them die outside until next spring or summer. Enc|osing
the bo|cony space would he|p residents who enjoy p|on‘ring and
gordening to utilize their bo|cony fo p|0n‘r and gorden yeor—round
The solution of enc|osing the balcony is a suggestion provided by the
Tower Renewal Por‘rnership, to combat thermal bridging Through
the concrete slab, and reduce indoor temperature fluctuation®
Furthermore, providing a communal greenhouse or an indoor
gorden may also foster connections between residents and provic|e

residents with healthier food options within their communities.
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Fig 2.1 Residents create private garden by growing plants on the balcony and introducing fake ivy and
greenery. 55 Emmett Ave York.



211 Lack of Dedicated Spaces for Residents to Connect with Nature Year-round

Context
Fig 2.2 Left. Residents create private garden

by enc/osing their bo/cony with chicken wire

AHhough post-war towers are surrounded by |orge open
and growing plants in the summer. 1901

Martin Grove Road, Etobicoke.

fie|o|5, - some even close to ravines and Wo||<ing Jrroi|s, -
residents residing at higher levels are disconnected from

the ground p|cme and attempt to create their own green

Fig 2.3 Right. A large, unprogrammed open
field in front of 10 Garfella Drive, Etobicoke
- fypico//y used by kids to p/oy catch.

space in their homes. While the bo|cony would be an ideal
space for this activity, p|on’rs on the bo|cony die out in the
winter, or residents must bring them inside. Unprogrommed
green spaces often go underused and do not live up to

their full potential.
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Solutions

Providing residents with dedicated indoor spaces to grow

L ) Fig 24 Top. Enclosed balcony transformed
|o|cmis can he|p to maintain the connection to nature year-

into a private garden.
round. Whether itis a private space within the home, such as P J

an enc|osed winter gorden or a communo| il’idOOF gorden,

. ) Fig 2.5 Bottom. Unit transformed into a
these spaces can foster connections among residents,

communal indoor garden.
and promote healthier |ifes‘r\/|es ihrough activities such d
as gardening, and exercise. Communal gardens can also

provide these communities with healthier food options.

Enclose bo|cony to transform it into a private winter gorden

CI’QCIJFQ a communo| ii’iCIOOI’ gctrden, or greenhouse
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Community Interaction, Safety and Privacy

Post-war towers experience social |imifoﬂons, however,
due to being located in  low-income neighbourhoods, these
bui|dings often also experience higher crime raftes, o|rug deo|ing,
vandalism, and property o|(:1moge.9 These actions cause distrust
among neighbours, raising alertness and stress when leaving their
apartment or fear of |eoving their units. Residents have reporfed
that due to the fear of gun violence in their neighbourhood, fhey
no not allow their children to go out and play.® This fear causes

stress, isolation and various mental health issues.

lssues of security are addressed by the Tower Renewal
Porfnership by enhoncing the space around the towers to be more
inviting. Interventions include improving |ighﬂng conditions, oo|o|ing
or increasing surveillance, whether it is through installing cameras
or odding progrommed spaces aft ground level to increase eyes
on the street” Adding retail stores, cafes, housing, or gofhering
spaces for residents can improve the sense of sofefy as it would
create a livelier street scape. Additionally, improving the lighting
conditions by i||umino+ing the wo|kwoys, bui|ding entrance and
dead pockets surrounding the tower can help improve the night

time environment.””

Enhancing the indoor space to feel more secure is also
essential to fee|ing secure. While many condominiums and high—rise
towers have a concierge, this is not common among the older post-
war towers. A concierge service would he|p residents to feel safer.
Residents have repor’red that +hey are afraid of even wo|king to the
gorboge chute on their floor and hoving strangers knocking their
door looking for drugs. Allowing natural light in hallways, can make
the space feel We|coming, and improve visibi|ify. Creating p|oces fo
pause in the ho||woy can encourage residents to pause and converse,

allowing residents to get to know one another and build trust.
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Lcts‘r|y, units located on the lower level often have their
curtains drawn and utilize storage and furniture to protect
privacy. Lack of privacy in lower units also prevents residents from
using their bo|cony space. lll-defined boundaries between private
bo|cony space and pub|ic realm permits residents to informo”y
encroach pub|ic space. Ensuring residents feel safe in their homes
and neighbourhood is crucial to creating vibrant communities

where peop|e feel like ’rhey be|ong.
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Fig 2.6 Residents utilize common items (ex. tarps, furniture, plastic) to create privacy in balconies, diminishing

the look of the buildmg exterior at /7 Glomorgon Ave, Scorboroug/ﬂ.
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2.2.1 Concerns of Visual Privacy in Lower Level Units

Context
onrex Fig 2.7 Top left. Ground-level residents

informo//y encroach beyono/ private bolcony
Units located on the lower level often have their curtains
space.
drawn and utilize storage and furniture to protect privacy.

This can create issues of lack of daylight entering the unit
19 9 Fig 2.8 Bottom left. Ground-level residents
and obstruct views of the outdoors. Lack of privacy in
do not use bo/cony space due to the lack of
lower units also prevents residents from using their balcony ) )
boundory between private and pub/:c space.
space, as ’rhey do not feel comfortable being observed

by pedestrians, and instead use it as storage space. llI- ] ) ] ) )
Fig 2.9 Right. Visual privacy concerns in
defined boundaries between private bo|cony space and
lower-level units mopped on a building
the public realm results in residents imcormoHy encroaching "

secrion.

on pub|ic space.
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Solutions

For residents to feel comfortable within their unit, a level
of privacy needs to be maintained between their private
space and outdoor pub|ic space. Providing visual privacy
for lower-level units while maintaining access fo olcuy|ig|'1‘r
can be achieved ‘rhrough various measures such as fencing,
vegetation, p|onfer boxes, privacy screens, and shoding
devices. C|eor|y defining the pub|ic and private boundory
for ground—|eve| units will ensure residents can utilize their
outdoor space without worry. These strategies will limit

views into the lower units and their private outdoor spaces.

Add vegetation at the ground level balconies to give them privacy

Fig 2.10 Top. Typical approach to
maintaining privacy for ground-level units
through the addition of hedges at the

perimeter of the unit bolconyA

Fig 2.11 Bottom. Typical approach to
maintaining privacy for lower-level units
(excluding ground-level units) through the
addition of s/iding perforofec/ privacy screens

on the balcony.

Install perforo’red slider privacy screens fo allow in sun|igh’r
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2292 Lack of Places to Pause Within the Building to Interact

Context

The corridor in MURBs is often a narrow and dimly lit
plCIC@, simp|y used as circulation, with no p|oce tfo pause or
connect with your neighbours like on a residential street.
Poor |igh’ring quo|i+y in common residential ho”woys not
on|y compromises sofefy and creates a sense of fear in

residents, but also discouroges residents from conversing

and engaging with one another.
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Fig 212 Left. Typical corridor at 55 Emmett
Ave, York.

Fig 2.13 Right. Issues of typical post-war

tower corridors mopped on bui/ding section.

All hallways look
uniform and stati

Narrow hallways discourage
interaction among neighbours

—

/
/
/‘
/

Lack of natural
light in hallway

—

__— ||

Residents cannot

persona|ize their entrance
—

H ,

/ ‘

No place for residents to
se outside their unit




Solutions

Tronsforming the corridor to have p|oces for residents to
pause infenfiono“\/ can make the space livelier and act
as a residential street. Creating a space in front of the
elevator for residents to exchonge conversations and items
can also foster connections. Likewise, by recessing the
front door of units, residents can set down their be|onging
before entfering, he|ping to reduce outdoor po||ufon+s. [+
will also enable residents to decorate and personalize their

front entrance, bringing life to the otherwise dull corridor.

Introduce p|oces to pause (in front of elevator)

Recess unit entrance to allow residents to personalize it

A place to sit in front of the elevator
supports informal activities and
interactions between residents.

Fig 2.14 Top. Transformation of the transition
space in front of the elevator to serve as a

versatile communication system.

Fig 2.15 Bottom left. Typical approach to

recessed unit front door (Oxonomefric),

Fig 2.16 Bottom right. Typical approach to

recessed unit front door (p/on),

Shelves in front of the elevator serves
as a shared pantry, a place for
neighbours to exchange unused items,
such as books, foo\s, toys, etc.

Bulletin board serves as a
communication tool for advertising
services, and making announcements.

N

I

1 K



2.5

Active Design and Accessibility

Active design is one which promotes occupants fo be
physically active. Several studies have shown that physical activity
lessens symptoms of mental and physical health conditions.* Physical
activity has proven to reduce diseases, disabilities and premature
death® Physical activity comes in various forms, whether it is
wo”<ing, exercising, or biking. To increase physic0| activity among
occupants in MURBs, it is essential to pick a site that is close to
work, school, porks, pub|ic transit, and local snops,- this encourages
residents to walk more and rely less on cars. Additionally, designing
circulation spaces (corridors, and sfoirs) to be more attractive, can

also promote indoor pnysicg| activity.

Equo”y, housing design must accommodate accessible
spaces for physically disabled individuals or wheelchair users.
Numerous guide|ines exist fo design accessible spaces, in addition
to, the Ontario Building Code, but some key concerns include,
accessible circulation spaces, accessible balcony spaces, lowered
window-sill heights for views, and glass balcony railings for views.
Incorporating these design considerations can he||o pnysico”y
disabled individuals and wheelchair users to remain active. The
Tower Renewal Porinersnip has retrofitted 20 percent of the unit
in the Ken Soble Tower to be barrier free for senior residents.
Although this may not be possible for all buildings, refrofiﬂing
some percentage of units to be accessible, would better serve the

e|der|y residents.

While the Tower Renewal Partnership promotes active
design Jrnrough improving wg|kgbi|i+y within the neignbournoods
and animating spaces to encourage physical activity”, various
MURBs are not design to active and accessible spaces to all.
Ennoncing these spaces to be inc|usive, sofe, and attractive, can
ne||o promote an active, engaging and neoHny |i1(es‘ry|e among

residents.
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Fig 2.17 Accessible building entrance of 1440 Lawrence Ave W. North York.



2.31 Lack of Accessible Units in the Building
Context

Several communal and circulation spaces are designed
with occessibih‘ry in mind in post-war residential towers
yet, many buildings still lack accessible units with
the appropriate barrier-free  dimensions. Tokmg info
consideration the e|o|er|y popu|o+ion that resides in these
bui|o|ings, refrofiHing a percenftage of units to be barrier-
free, can better serve the e|o|er|y popu|o’rion in these
bui|o|ings.

Fig 2.18 Typical one-bedroom unit floor
plan at 55 Emmett Ave highlighting lack of

accessibility.

[
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1. Inaccessible main entrance
door - minimum 860mm
clearance required (CSA 5.2.1
& 7.3.9)

2. Inadequate turnaround
diameter in front of main

entrance

3. Adequate clear floor area
of 800mm x 1350mm
(CSA 744)

4. Inaccessible counter/sink

height (CSA 7442)

5. Threshold step at balcony
makes it inaccessible (CSA
739)

6. Metal railing blocks

exterior view

7. Adequate clear floor area
next to bed of 800mm x
1350mm (CSA 7.4.51)

8. Inaccessible bathroom

c|eorcmce areds Oﬂd no

barrier-free fixture (CSA
743)



Solutions

Many residents in post-war fowers are e|o|er|y and require

) ) ) ) Fig 2.19 Typical accessible one-bedroom unit
barrier-free access to navigate spaces. By incorporating

fl I t55E tt Ave.
barrier-free units into these bui|o|ings, e|der|y residents feel oor pian @ mme ve

included and can remain active. Addi‘riono”y, accessible
units enable residents to maintain their independence
and remain active within the community, ennoncing their

quo|ify of life.

Upgrode unit to meet the Canadian Standards Association (CSA) for accessible design

L®J ]
] B 7
G; 3. Open up kitchen for

= = adequate clear floor area of
800mm x 1350mm
== — (CSA 744) + turnaround

OOO diameter of 1500mm

1. Minimum door clearance of

H B 860mm (CSA 521 & 7.3.2)

n ! 2. Adequate turnaround
diameter (1500mm) in front

of main entrance

4. Accessible counter/sink
height of 860mm (CSA
74492) + knee clearance

under counter

5. No threshold step above

13mm at balcony makes it
inaccessible (CSA 5.2.6) +
ﬁ 860mm door clearance

6. Glass railing to allow

exterior views

7. Adequate clear floor area
E next to bed of 800mm x
1350mm (CSA 74.51)

8. Bathroom enlarged to
accommodate clearance
areas + appropriate barrier-

free fixtures (CSA 74.3)
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Summary

The princip|es discussed in this chopfer high|ighf the
importance of integrating healthy socio-spatial considerations into
tower neighbourhoods. Connection to nature, nurturing community
interactions, ensuring sofefy, and promoting active design and
accessibility are crucial elements in creating environments that

support both the physico| and mental we||—being of residents.

Current high-rise living often leads to social isolation,
poor mental health, and a lack of community engagement. By
refhmking the design of these spaces—improving access to nature,
enhancing sofe’ry, and encouraging physical activity through
Thoughhcu| design—’rhere is a significorﬁ opportunity to transform
these |iving environments into vibrant, inclusive, and supportive
communities. Creating spaces for interaction within the building
can he|p foster a sense of be|onging and community, overall

|eoving a posifive impact on residents’ social we||—being.

These improvements require noft on|y strategic urban
p|onning but also overcoming existing regu|ofory barriers. As
demonstrated by the Tower Renewal Partnership, there is a
pcﬁhwoy fo revi+o|izing these communities, but it will require
rigorous efforts from po|icymokers, urban p|onners, and residents.
The goo| should be to create spaces where all residents can be
suppor‘red and thrive, o||owing them to feel safe and part of a

community.
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Chapter 3

Healthy Indoor Environment Principles

Natural Light

Natural dgy and nighf cyc|es have guided the evolution
of most life on Earth. The human circadian rhythm is connected
to cyc|es of exposure to natural |igni and darkness as any other
mammal. The built environment does not g|wgys allow peop|e fo
experience these natural cycles consistently. While many conditions
are not in the realm of control of grchi‘rec’rs, the design of homes
is and should be shoped fo support the human circadian rhyinms
as much as possible. Light not only contributes to physical health

but also provides peop|e with a sense of sofe’ry and comfort!

Doy|igh’ring research and studies have moin|y focused on
workp|oces and their effect on emp|oyee producfivify. However,
doy|igh‘ring also p|oys a critical role in residential spaces,
significonﬂy impacting residents’ physical and psychological
health. With the shift in home use posf—pondemic and peop|e
using their homes as their workp|gces, exposure to the natural
rhythms of daylight is decreased. Adequate natural and artificial
|ign’ring is essential to creating a p|egsgni |iving environment that

can enhance the quo|ify of life.

In Multi-Unit Residential Buildings (MURBs), the challenge
lies in bo|oncing natural and artificial |igni tfo create opfimo|
lighting conditions. This chapter explores the importance of both
doy|igh’ring and artificial |ighfing in post-war residential towers
built in the 1960s - 1980s, discussing their impacts on health
and wellness, design strategies, and implementation challenges.
As previously mentioned, the post-war towers built in the 1960s
were designed for doy|igniing, but how effective are the methods
used today? This chapter is structured to provide a comprehensive
overview, beginning with the benefits of natural |igh’r, followed
by artificial |igniing solutions, and conc|uding with prociico|

applications in residential buildings.
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The Role of Daylighting in Health and Wellness

The bio|ogico| environment affects peop|e psycho|ogico||y
and physio|ogico||y, whether we are conscious|y aware of the
exposure fo |igh’r or not. One of the most significonr benefits of
natural light is its role in vitamin D synthesis. When the skin is
exposed to sun|igh‘r, it stimulates the produc‘rion of vitamin D
and he|ps regu|ore the body's obsorp’rion and use of calcium and
phosphorus, - crucial for normal deve|opmen‘r of bones and teeth.?
Adequore levels of Vitamin D rre|p prevent a range of illnesses,
such as cancer, osteoporosis, diobe’res, mu|’rip|e sc|erosis, and other

immune system diseases.

AHhough there is no specific measure of how much vitamin D
is required for heloy adults, the need for vitamin D pho’rosyn’rhesis
can range from fifteen minutes to three hours a doy, three to
four times a week. The |eng’rh of exposure is dependen‘r on skin
type, season, and geogrophic location. For rer(erence, while even
fifteen minutes of sun exposure for some peop|e may be enough to
produce vitamin D for doys, dark-skinned may require |onger than

three hours of sun exposure fo produce enough vitamin D3

UV-A, UV-B, and UV-C

Before de|\/ing further into the effects of doy|ighr, it is
important to understand ultraviolet |ighr. Ultraviolet refers
to electromagnetic radiation within the UV spectrum,
and can be divided into wavelengths* There are three
Wove|eng’rh spectra, UV-A, UV-B, and UV-C. UV-C is
the most dongerous and can burn the skin; however, itis
entirely absorbed by the ozone layer. UV-B is responsible
for s’rimu|oring vitamin D producfion, causing sunburns,
and aging skin. Lastly, UV-A plays a role in darkening
the skin and pigmentation.® This is important information
as glass filters out about 95% of the UV-B radiation.
Consequenﬂy, when peop|e spend time indoors, the
UV-B radiation does not even reach the skin. Therefore,
the |eng+h of sun exposure stated previous|y, does not

account for exposure Through a window or g|oss.
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In addition to vitamin D production, exposure to natural
|ignJr during the doy and darkness at nignf he|ps tfo maintain
a neo|’rny circadian rhyrhm. The circadian rnyrnm influences
s|ee|o patterns, brain activity, merobo|ism, hormone producfion,
and behaviour?® Exposure to doy|igh’r results in the secretion of
serotonin, which is responsib|e for our state of o|errness, and in
darkness or low light levels melatonin secretion increases causing
drowsiness.’ Disruptions to this cy<:|e, caused by shift work, jet |gg,
and excessive screen time can lead to s|eep disorders and other

health prob|ems.

Insufficient doy|ignr exposure and a disturbance of the
serotonin/melatonin cycle have consequences, such as seasonal
affective disorder (SAD). Symptoms of SAD are characterized
by drastic mood swings, low energy levels and depression.8 This is
more common during the winter season when the sun sets e0r|y
and the doys are shorter. Moreover, most peop|e are indoors -
at work or school - when the sun is out during the doy. Peop|e
|iving and working in windowless environments are at great risk of
ngving a disturbed circadian rnyihm, as Jrney are not producing
enougn serotonin during the day and are suppressing melatonin
producfion. Undersfonding the impact of natural |ign‘r on pnysico|
health is crucial to ensure that effective doy|ighfing strategies are

incorporated into residential bui|ding design.
Artificial Lighting

Artificial |igniing |o|oys an indispensob|e role in our world
’rodgy, from bedside |grn|os fo city s|<y|ines. Artificial |ign‘ring
reaches p|oces where doy|ignr cannot and sometimes even
replaces daylight. This is commonly seen in the kitchens in MURBs,
where artificial |ignJr is used even during the dgy due to the spg’rig|
organization. Artificial |ignring allows us to extend our activities
beyond doy|ign‘r hours and transforms spaces to be cozy, inviting,

Oﬂd SO](e4

Artificial |igh‘ring used in Workp|oces has signiiiconﬂy
cnonged how rhey are designed, permitting deeper floor p|gies



and using artificial |ighfing to illuminate the core of the bui|ding.9
Fortunately, shallow floor plates in MURBs ensure that most of the
|iving spaces receive doy|igh+. However, as many individuals are
active within their homes in the evening, it becomes unavoidable
to re|y on artificial |igh‘ring. Pro|onged and intense exposure fo
artificial |ig|’1f is equivo|en’r fo saying that peop|e are conﬂnuous|y

exposed to blue |ight

Blue light exists in both natural (the sun) and artificial
lighting. Continuous and excessive exposure to blue light has a
significonf impact on health, inc|uding bio|ogico| impacts on the
circadian rhythm© Additionally, exposure to blue light through
artificial lighting (LEDs, TV, phones) can decrease melatonin
producﬂon at nigh’r, resuHing in lack of drowsiness and poor
sleep quality" Research has shown that dynamic light, mimicking
daylight, has positive effects on mood and productivity compared
to static lighting fixed at the same luminance.” Exposure to cool
white light (3500K - 4100K) is recommended during the daytime
as ‘rhey are richer in blue |ight During the evening and nigh‘r‘rime,
exposure to soft white and warm white light (2700K - 3000K) is

recommended, to reduce exposure to blue |igh+ emissions.”

The intfensity and tfemperature of artificial |igh’r significon’dy
influences producﬂvify, alertness, and overall performonce. The
spd‘rid| distribution of |ighf and colours of the cei|ing, walls, and

4 Using lighter

floor are also imporftant confribufing factors.
coloured finishes and reflective colours allows the space fo appear
brighter. Although no study proves that greater illuminance equals
better mood, there is a connection between |igh+ing conditions and
positive influence on cognitive task performance!® This thesis will
not focus on improving artificial |igh‘ring in post-war towers, but it
is still crucial to understand its health impacts. Nigh‘r’rime exposure
to artificial |igh’r is unovoidob|e, but individuals can control the

types of |igh‘ring used in their homes.
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Solar Control and Shading Devices in MURBs

Appropriate levels of natural and artificial |igh+ are
necessary for good physico| health, comfort and so{efy. AHhough
Hoor-fo—ceihng windows may look oppeo|ing in condominium
bui|dings, ‘rhey do not respond opproprio+e|y to the lack of
daylighting in MURBs. Cladding residential buildings in all glass
with no doy|ighfing controls can cause issues for residents, such
as overheating, excessive solar gain, and glare® Curtain walls in

MURBs also make it difficult for residents to furnish spaces.

One odvonfoge of post-war fowers s that ‘rhey were
‘rypico”y designed with ddy|igh‘ring in mind. As a result, ‘rhey are
often surrounded by large open spaces and not overshadowed by
other MURBs. Newly designed MURBs do not have this advantage.
Usuo”y, ‘rhey are situated close to one another, casting |orge
shadows on one another and the streets. In oddiﬂon, all units lack
privacy regord|ess of their level, {orcmg many residents to have

their curtains drawn consfon‘dy‘

Designing for daylighting is more challenging in MURBs
as all windows are located on one p|cme, focing one direcﬂon,
unlike sing|e—fomi|y homes where the windows can be oriented
in all directions. Therefore, conJrro||ing the amount of doy|ighf
entering a space is crucial. Windows should allow residents a view
of the outside, let in sun|ig|’1‘r while minimizing g|ore and solar
heat gain, and providing residents privacy.” Shading devices can
help combat these issues. Units which receive direct sunlight cause
more discomfort to occupants compored to units which receive
ambient natural light!® Shading devices can be fixed or operable,

offering occupants F|exibi|ify fo odjus‘r it to their pre{erence
Summary

In conclusion, the research outlines the profound impact
of natural |igh’r on the physico| and psycho|ogico| health of

residents, high|igh‘ring benefits such as increased vitamin D

syn’rhesis, regu|ofed circadian rhy‘rhms, and improved mood and
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produc‘rivi‘ry While artificial |igh‘r can rep|oce natural |igh‘r,
excessive exposure fo blue |ighf can disruer the circadian rhyfhrn
Therefore, it is crucial to balance natural |ig|’1Jr and artificial |ighf in
MURBs. New condominium buildings can account for appropriate
doy|ighﬂng exposure fhrough passive strategies such as bui|o|ing
orientation, window sizes and inc|uding |igh+we||s. But existing
MURBs need to be retrofitted to provide healthy exposure
to natural |ighf. Addressing concerns such as visual privacy,
overheoﬂng, inadequate sun|ig|’1+, and poor corridor |ig|’1ﬂng are
fundamental to designing healthier |i\/ing environments where

occupants can control the natural |igh’r enfering in their space.



311 Issues of Overheating in South and West Facing Units

Context
ontex Fig 3.0 Top. Daylight analysis of a typical

post-war tower floor plan at 12pm on June 21
Units located on the south and west sides of the )

(Summer Solstice).
bui|o|ing often experience overheo‘ring due to direct
exposure to sunlight throughout the day. This can create
P 9 9 v Fig 3.1 Bottom. Daylight analysis of a typical
uncomfortable indoor tfemperatures and encourage
post-war tower floor plan at 12pm on

residents to keep their curtains drawn at all times or use
P December 21 (Winter Solstice).

furniture as a buffer and block 5un|ig|’1’r from entering the
unit. As a result, residents re|y more on artificial |ig|'1fing,
as fhey can better control indoor |ig|’1’ring conditions.
The current bui|o|ing enve|ope consists of sing|e—g|ozed
windows and minimal insu|c|‘rion, which also contribute to
heat gain. Addiﬂono”y, not all spaces require p|enfy of
natural |igh‘r, therefore varying levels of |ighf is necessary

to create a balanced environment.
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Solutions

Upgroding the bui|o|ing enve|ope be the primary step fo
) ) ) Fig 3.2 Top. Replace the windows in the
ensuring a more comfortable indoor environment. The
, _ existing openings with low-E coated double-
Tower Renewal Partnership already proposes upgrading
. 0. glozed windows.
the entire building envelope, however, a targeted upgrade

of the windows to double pane windows with |ow—emissivi+y
i ) o ) Fig 3.3 Bottom. Typical approach to shading
(Low-E) coating will he|p to minimize solar heat gain.
. . . south and Wesf—focing units fhrough the
Furfhermore, msfo||mg odjusfob|e shades and louvres
. . o ) installation of s/idmg screens.
permits residents to control their indoor environment,

maintain a comfortable tfemperature and tailor their |iving

space to their preferences.

Upgrode sing|e—g|ozeo| windows to doub|e—g|ozed windows with low-e coating
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31.2 Increased Dependence on Artificial Lighting in Units Facing North

Context
ontex Fig 34 Left. Daylight analysis of a typical

north and south-facing unit plan at 12pm on

The same strategies cannot be used on north-facin nits
gl ! 'ng un! December 21 (Winter Solstice).

as sou’rh-focing units, as both have different requirements.
While soufh-focing units suffer from solar heat gain, north

Fig 3.5 Right. Daylight analysis of a typical
focing units lack direct 5un|igh‘r exposure, re5u|‘ring in dark

north and soufh—focmg unit p/cm at 5pm on

December 21 (Winter Solstice).

interiors, with increased dependence on artificial |ig|f1+ing.
Therefore, the north facade would not benefit from shading
devices, rather it would benefit from an increased window-

to-wall ratio.




Solution

Building orientation should be considered during the initial Fig 3.6 Top left. Reconfiguration of the
stage of the bui|o|ing design and units should not so|e|\/ balcony as interior space, and increase of
face north, as daylighting quality would be poor!® Some window-to-wall ratio on the north facade.

steps can be taken to increase ambient |igh‘r entering the

unit, such as increasing the window-to-wall ratio of units Fig 3.7 Top right. Reconfiguration of the

Focing north. Addifiono”y, reconfiguring the bo|cony space balcony as inferior space, with dimensions.

to be ‘interior space” would prevent balconies from shading

) ] " Fig 3.8 Bottom. Daylight analysis of north-

the unit below and allow residents to utilize the bo|con\/
facing units post-modifications at 12pm
(left), and 5pm (right) on December 21

(Winter Solstice).

Space Ads a sunroom.

Reconfigure bo|cony to be interior space and increase window-to-wall ratio on the north facade

0
O
T

N

]Q

Daylight analysis

(O
(Ga]



313 Lack of Natural Light in the Kitchen Due to Plan Organization
Context

The spoﬂo| organization of the kitchen in many post-
war residential towers limits the flow of natural |igh+. The
kitchen in most post-war towers is enclosed and separated
from the |iving and dining space with a parfition. While
this separation is preferred in some cases, such as when
hiding a messy kitchen from guests, it often results in a

dimly lit space, with no natural light and dependence on

artificial |ighﬂng.
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Fig 3.9 Left top. Daylight analysis of
typical south-facing unit at 6pm on June 21

(Summer Solstice).

Fig 3.10 Left bottom. Daylight analysis
of fypico/ soufh—focing unit at 5pm on
December 21 (Winter Solstice).

Fig 3.11 Right. Typical post-war tower kitchen
at 1901 Martin Grove Road, Etobicoke.




Solutions

Renovating the kitchen area and rep|ocing the partition

Fig 3.12 Top. Typical approach to open u
walls with an island or peninsu|o would he||o tfo open the J PP PP P P

the kitchen for improvec/ c/o:y/ighf in the

kitchen to more natural |ighf. However, this would not
kitchen.

maintain the current privacy the walls provide To maintain

the privacy and separation of the kitchen from other

Fig 3.13 Bottom. Typical approach to open
|iving spaces, s|io|ing frosted g|oss walls can be installed J P PP P

the kitchen for i d daylight in th
to allow residents to modify their space as needed. The v The fiiehen for improved aayligntin e

N . . kitchen and introduce frosted sliding glass
units in the post-war fowers are quite spacious compored

o partitions for privacy.
to newer condomlmums, therefore these chonges can be

spoﬁcn”y afforded.

Rep|0ce partiftion walls with island




314 Lack of Natural Light in Common Corridors
Context

Poor lighting quality in common residential hallways not
on|y compromises sofefy and creates a sense of fear in
residents, but also discourages residents from conversing
and engaging with one another. HQHWoys in residential
bui|o|ings are narrow, o|im|y lit and unprogrommed spaces,
simp|y used as an efficient means of circulation. |n‘rroducing
natural light within common hallways could create a more
|ive|y environment with movement as natural |ighf alters
the space. It can also create a sense of community by

acting as a residential street.

| |
— ]
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Fig 3.14 Top. Typical impersonal hallway at
199 Roehampton Ave Toronto.

Fig 3.15 Bottom. Daylight analysis of typical

common corridor with no c/oylighf access.

==

{Tas

==

==




Solution

The corridor can be transformed into « p|oce to be and
pause, rather than a means of circulation, by flooding it
with natural |ighf. Adding a sidelite next to the front door of
units would allow light into the hallway from the units. The
sidelite can be frosted or clear with blinds o||owing residents
tfo maintain privacy. Furthermore, recessing the front door
area will widen the corridor and provide residents with
a |o|c1ce fo drop their groceries, weft umbrellas and shoes
before entering. This transitional space can be persono|ized,

encouraging residents to engage with neighbours.

Recess and add a sidelite next to unit entrance

Fig 3.16 Top left. Typical approach to
recessed unit front door with sidelite

(axonometric).

Fig 3.17 Top right. Typical approach to

recessed unit front door with sidelite (p/cm).

Fig 3.18 Bottom. Daylight analysis of corridor

post-modifications on December 21 at 12pm.
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Thermal Comfort & Air Quality

The thermal environment is a crucial aspect of health and
should be considered to create a comfortable and sﬂmu|ofing
environment for occupants. During the design pnose, passive design
strategies can be imp|emenfed fo |everoge the climatic conditions
and ensure a comfortable indoor environment. The thermal
environment consists of more than just the air temperature, - it
also includes indoor air quo|i‘ry, passive heoiing inrougn sun|ignf
(see section 3.1) and natural ventilation®® The cause of many
prob|erns in nign—rise bui|dings stems from the interaction between

air, moisture and heat?

Being able to control and adjust one’s environment to
increase comfort is referred to as odopiive action - this includes the
ability to increase or decrease the temperature and open a window
for better airflow. This also includes mGking persong| odjusirnen’rs
- ihrougn putting on or removing |oyers of c|ofning or cnonging
your activity.?? Both levels of adjustments are linked. If individuals
are not able to control one or the oiner, such as not being able
fo open a window, it can create uncomfortable and possib|y fatal
environments. In workp|oce environments, individuals often do not
have the autonomy fo gdjus’r their environments, and ’rney can
be hesitant to make personal adjustments?* However, within their
persono| space - such as their home - one has more autonomy to

make these cngngesi

Toronto’s post-war apartment towers are in despero‘re need
ofan upgrodefo meeiiodgy'ssigndordsoifhermdcomfor‘r.Minimo|
insulation, thermal bridging Jrnrough the concrete balconies, and
poor airtightness all contribute to inconsistent indoor environments
and increased dependency on neg’ring systems. The Tower
Renewal Porfnersnip has successiu”y ocknow|edged the issues of
thermal comfort within these structures and has provided various
solutions to resolve these issues to provide a more comfortable
living environment? Upgrading the envelope of the building is a
signiiicon’r step to resolving the issue of poor insulation. Another

major suggestion made by the Tower Renewal Partnership is to
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enclose and insulate the balcony, mitigating condensation and the
risk of mould.? This section will explore the health impact poor
thermal comfort and air quo|i+y have and strategies that can be

used to mitigate these conditions.

321 Temperature

ldeal thermal comfort conditions vary for different peop|e
- while some mighf enjoy the warmth, others may not. Extreme
tfemperatures have the most severe effects on vulnerable peop|e - the
e|der|y, the sick and the young. Severe|y high and low tfemperatures
are linked to various health issues, ranging from minor discomfort
to mortality. High femperatures during the summer can cause
the body temperature to rise above 40 degrees Celsius, causing
individuals to become dehydro’red or get a heat stroke, which can
lead to confusion/unconsciousness? Low temperatures contribute
to health issues such as poor respiratory and cardiovascular health,

and social isolation resu|’ring in mental illness.

Urban areas are more susceptible to issues with high
femperatures due to the phenomenon of urban heat-island effect.
The heat-island effect is the process of the sun heofing bui|o|ings
and poved surfaces Throughouf the doy and groduo”y re|eosing
this heat at mght which results in urban areas experiencing
warmer femperatures than rural areas. Therefore, it is important fo
have green spaces and trees shading the paved areas to limit and

minimize the heat-island effect.

Moreover, high—pover‘ry areas are more vulnerable to these
conditions as many residents do not have the |iber+y to control the
temperature in their units? A survey by the United Way Toronto
revealed that approximately 50 percent of tenants in post-war
apartment towers stated that their units are sometimes or 0|Woys
too hot, and with concerns of g|obo| warming these problems are
expecfed to get worse if no action is taken.”® To combat excess heat
in units and control their immediate environment, some tenants
have broken window locks to allow in more oirﬂow, while others

have taken it upon themselves to install window A/C units.?®



It is essential to understand that the same thermal
environment may not be comfortable for everyone. Various factors
determine thermal comfor’r, inc|uo|ing metabolic rate, c|oT|’1]ng
insu|o‘rion, air femperature, radiant tfemperature, air ve|ocify
and relative humio|ify.SO Addi’riono”y, different activities require
different femperatures, such as a person exercising would feel
more comfortable in lower temperatures than someone working at
their desk or resting. Therefore, central tfemperature control is not

o|woys effective in so’risfying all occupants.
3292 Indoor Air Quality

Indoor air quo|i‘r\/ (IAQ) refers to the quo|i‘ry of air within
and around bui|c|ing structures, re|oﬂng to the health and comfort
of occupants. Air also carries po||ufon+s which can have health
effects from single or repeated exposure® Sources of indoor air
po||u’rcm’rs include bui|o|ing materials and finishes (see section
3.3), household c|eoming producfs, excess moisture, and outdoor
sources such as outdoor air |oo||u‘rion and pes‘ricides In residential
bui|dings, most indoor air quo|ify prob|ems arise when ventilation
and airflow are reduced® As a result there are, three genero|
opprooches tfo maintaining gooc| indoor air quo|i‘ry can be
opp|ieo|; source con’rro|, di|o+ofion, and mechanical filtration and
extraction. By oddressing the source of the issues, such as uTi|izing
low-VOC materials (see section 35), indoor po||ufcmfs can be
reduced. Using mechanical systems, such as air condiﬂoning he|ps

% Natural ventilation

to recirculate air and extract po||u’ronfs.
also |o|oys a critical role in bringing in outdoor air and o|i|u‘ring

po||u’rcm’r concentrations.

Furthermore, oir‘righ‘rness is essential to maintaining a
controlled and comfortable indoor environment. While an oir‘righf
bui|o|ing envelope will control air |eokoge and prevent cold drafts
from windows or doors, it can also result in the accumulation of
indoor air po||u‘ron’rs.34 Therefore, it is vital to balance an oir’righf

bui|o|ing and ensure odequofe indoor air quo|i’ry.
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Impact on Health and Well-Being

Various indoor activities produce harmful po||quonJrs4
Activities such as smoking, cooking, and even c|eoning all produce
indoor air po||ufon‘rs. |noo|equo+e ventilation can infensify the
po||u+cmfs created by these activities and cause the build up
of harmful substances in homes?®* Constant exposure to these
po||u’ronfs presents various health risks to residents. Immediate
side effects of exposure fo po||ufon+s include eye, nose, and throat
irritation, in addition to symptoms of heodoches, dizziness and
Foﬂgue These effects are often short-term and treatable Jrhrough
e|imino+ing the source of the po||ufion. However, these common
symptoms are often difficult to categorize as a result of indoor air
pollution*® Long-term effects of exposure to indoor air pollution
include respiratory diseoses, heart diseose, and cancer, but it may
take years to be noticed and can be fatal?” Hence, it is important
fo ensure good air quo|i+y in homes despife no obvious signs of
poor |AQ. Emissions from traffic, landfills, and industrial areas, are
considered outdoor air po||u‘ron‘rs, which also contribute to poor air

quo|ier in homes due to proximity.

Humidity and Mould

Water is a deleterious substance - it can cause
deterioration in bui|o|ings if it enters the bui|o|ing
enve|ope and cause structural domoge. Simi|or|y, excess
exposure fo moisture and humidity can cause surface
condensation and mould growfh. A sfudy revealed
that approximately 20% of buildings show signs of

¢ This damage is

dampness or moisture damage.’
evident Through water |eokoge, bubbles or discoloration
of floor coverings and cei|ings, and visible mould growfh
on surfaces. Issues of dampness are more prevalent
in overcrowded homes without appropriate heofing,
ventilation or insulation® - all existent in the current
post-war apartment towers. Damp indoor spaces are
associated with indoor po||ufon’rs such as 0||ergens

(dust mites, and fungi), and bacteria growth (microbial
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VOCs and viruses).*® These pollutants all have negative
health impacts on fenants, such as asthma deve|opmeni,

respiratory illnesses, and coughing and Wheezingf”

In MURBS, ventilation is often provided by a pressurized
corridor, where air passes under the front door of the units.
Unforiuno‘re|y, this system is not effective, and occupants often
corrip|oin of poor indoor air quo|iiy and discomfort** Natural
ventilation is driven by two forces: thermal buoyoncy and wind

> Natural ventilation often goes hand in hand with

pressure
mechanical ventilation, creating a hybrid ventilation system. There
are various rules of thumb when designing bui|o|ings to effectively
use natural ventilation and reduce the use of mechanical venfi|o‘rion,
for instance providing openings (operob|e windows, or doors) on
opposite sides of a home to ensure cross ventilation or using stack
ventilation in tall spaces* However, in MURBs units often only

face one side and use sing|e—sio|eo| ventilation, - except corner units

Focing two directions.

In post-war towers, tenants have reporied issues with air
quo|iry, stating there are prob|ems of stuffiness, airlessness in their
bui|dings and foul odours coming from the corridor and gorboge
room. Residents often leave their front doors open while cooking
in the winter to exhaust any smoke or smells due to the lack of an
exhaust fan in the kitchen* Addiiiono“y, tfenants |i\/irig on the lower
levels near the outdoor gorboge areas have reporfed that this
area is often not kepr fidy, and smell bad. This results in residents
being hesitant to open windows for fresh air or use their bo|cony
space, as the smell would enter their apartment. These situations
create uncomfortable |iving environments for tenants, and basic

maintenance can resolve these issues.
Summary

Addressing thermal comfort and indoor air quo|i’ry is
crucial for enhancing the living conditions in MURBs, especially in

aging post-war apartment towers, where the mechanical system is

outdated and requires an upgrode. [n new construction bui|o|ings,
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utilizing passive design strategies to ensure a good indoor
environment, providing residents with the freedom to control their
environment, and ensuring good mechanical systems ultimately
lead to a safer and comfortable living environment. The Tower
Renewal Partnership has extensively researched the topics of
thermal comfort and air quo|ify and has successfu”y identified the
key issues that need to be addressed. They have also presen‘red
solutions to address these issues and imp|emenfeo| them in
buildings. The Ken Soble Tower renewal project created a healthier
|i\/ing space for residents after re‘rro{i‘rﬂng the bui|o|ing to exceed
current standards* Therefore, this section will simp|y imp|emenf
the solutions provided by the Tower Renewal Partnership in the site

selected for this thesis.
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39.3 Lack of Fresh Air Directly Entering Units

Fig 3.19 Left. Image of fresh air duct in
corridor at 55 Emmett Ave York.

Context

Fresh air is often supplied through undercuts in the unit's

Fig 3.20 Right. Airflow diagram in typical

Posi‘rive|y pressurizing the corridor drives

front doors.

fresh air into the unit. However, research has shown this is

post-war pressurized corridor tower.

not an odequofe or effective solution to o|e|ivering fresh

air and units have poor indoor air quality. Additionally,

this also drives foul odours from the corridor into the unit.

Residents often resort to opening windows for fresh, which

Mechanical shaft
for ventilation
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is occepmb|e but not c1|wc1ys feasible based on weather

conditions.



Solution

Fig 3.21 Typical approach to redirecting fresh

The Tower Renewal Partnership has provided a solution to

this prob|em by direcﬂ\/ supp|\/ing units with fresh air b\/

air Hvrough ducts into each unit.

redirecfing the ducts from the corridor into each unit. This
solves the issue of poor air quo|ify within units and allows

each unit to receive fresh without po||u+on+s4 It is important
to note that why this is an effective so|u‘rion, it reduces the

ﬂoor—fo—ceihng heighf in corridors.

Redirect the fresh air ducts from the ho||woy direcHy into the unit

nto each unit
for ventilation

Ducts i

Mechanical shaft
for ventilation

Mechanical shaft
for ventilation
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394 Thermal Bridging Through Concrete Balcony Slab
Context

Thermal Bridging is a major issue in post-war residential
towers, as the concrete floor slab is exposed to the exterior
conditions with no insulation. This causes fluctuations
in the interior temperature, resuHing in discomfort.
Additionally, the temperature fluctuation often causes the

adhesive below the parquet flooring to weaken resulting

in the ﬂooring popping up due to excessive moisture and
humidity in the unit.

Fig 3.22 Left. Exposed concrete balcony
slabs at 1901 Martin Grove Road, Etobicoke.

Fig 3.23 Right. Diagram demonstrating
typical thermal bridging in post-war tower

units.

78



Solution

The Tower Renewal Partnership conducted thermal
simulations and energy ono|ysis to resolve the issue of
thermal bridging, and condensation within units by odding
insulation to the enve|ope and creating an oir‘righ‘r barrier.
They have further proposed to enclose the bo|cony with an
insulated glass curtain wall. This will ensure the concrete
bo|cony slab is no |onger acting as a thermal bridge.
This solution not on|y resolves the issue of temperature
fluctuation within the unit but also allows the bo|cony fo

serve as an extension of the |iving space.

Enclose the bo|cony with an insulated wall - winter condition
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Fig 3.94 Top. Typical approach to resolving
thermal bridging at the balcony concrete

slab (winter use).

Fig 3.25 Bottom. Typical approach to
reso/ving thermal bric/ging at the balcony

concrete slab (summer use).
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Acoustics

Acoustics are critical in creating heloy multi-unit
residential buildings, as they help foster healthy and harmonious
|iving environments. Acoustics in multi-unit residential bui|o|ings
siudy the sound fransmission across shared wo||s, ﬂoors, and
ceilings, directly inﬂuencing occupant comfort. In the context
of neo|‘rny nousing, effec’rive|y managing acoustics in dense|y
popu|o+eo| seftings is nof mere|y about reducing noise levels;
it's about creating living spaces that promote relaxation, ensure
privacy, and support mental health. Research has shown that
noise exposure significonﬂy shopes human comfort and health.
The term noise’ is defined as an unwanted or unpleasant sound.”’
This irnp|ies that the listener would be onnoyed or irritated by
this type of sound. Such sounds in an urban sefting would include
traffic noise, construction, aircraft, or industrial noise. In MURBs
noise from neignbouring occupants include speech, loud music,
and genero| domestic activity. Moreover, natural sounds, such as
birds chirping and ocean waves, are perceived as positive by most

people®

While random and uncontrollable events cause sounds
and noise, managing the noise entering the dwe”ing can prevent
occupants’ discomfort. Research evidence has shown that unwanted
sounds cause discomfort and annoyance in people, and nighttime
noise, is linked to the risk of disease due to sleep disturbance?
Research shows that noise coming from occupants in the same
suite and direct neighbouring units presents the biggest issue
among residents. Furthermore, as the size of dwe”ing units shrinks
in new development MURBs, noise and unwanted sounds cause
more disturbances as occupants have to share smaller spaces
(e.g., sefting up workstations in |iving rooms).”° By o|e|ving info
the fundamentals of residential acoustics, this section nigh|ign+s
the necessity of sound management strategies in the pursuit of

creating healthier, supportive, and nurturing |iving spaces.
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Fundamentals of Sound in Homes

Noise travels between spaces in various ways. |t is critical
to dis‘ringuish between oir—bome, sfruc‘rure—bome, and impact
sounds to idenﬂfy their sources and devise an effective mitigation
strategy. Impact noise travels between rooms ’rhrough structure
(ex. walls, floors, columns), where the energy is delivered o|irecT|y
to the structure. For exomp|e, footfall on the floor obove, a door
s|omming, or vibrations from machinery (ex. vacuuming in the
unit above).® Air-borne sounds transfer energy to the air, such as
speech, musical instruments, and domestic opp|ionces (ex. blender).
Another type of sound transmission is Honking sound. F|onking
sound is when the sound takes an alternate route to pass around
the primary partition.>? Typico| pofhwoys of Honking sound would
include Jrhrough space above the cei|ing, joints in a wo||, Hoor, or
cei|ing, Through windows, and under doors. When sounds travel
’rhrough these methods, it can create poor acousftic conditions and
acoustic dissatisfaction; especio”y in high-densify deve|opmenfs
where neighbouring unit windows are in close proximity, and units

share demising walls, floors and cei|ings.53

Sound absorption and sound insulation are also important
key concepfts. Sound obsorp‘rion is most effective when p|oceo| in the
same space as the sound source and the |is+ener, such as curtains
in the |iving room. Regord|ess, it is important to note that even
good sound—obsorbing material will on|y absorb opproximo‘re|y
half of the sound energy. When a room does not have sound-
obsorbing surfaces, the sound reflects many times from the hard
surfaces of the wall - known as reverberation. While reverberation
can be beneficial in certain cases (ex. |is‘rening to music), it is not
he|pfu| in homes. Sound insulation separates a sound source from
the receiver and reduces the sound energy as it passes fhrough
the structure.® Therefore, for an element to be acoustically well-
insu|o‘red, it needs to be heovy, dense, and rigid; if the material is
|igh’r, porous and ﬂuﬁ(y, it will not be an effective sound insulation.
These fundamentals will he|p to devise solutions to control and

mitigate unwanted noise in MURBsS.



Acoustic Challenges in Existing Homes

Acoustic challenges are inherent in existing MURBs;
familiar noise sources in residential areas are co‘regorized into
fwo groups: outdoor and indoor sources. Outdoor sources
include sounds outside the bui|o|ing (neighbourhood pork, street,
e‘rc)‘ Indoor sources can be divided into systems and services,
neighbours, and other occupants. Systems and services would
include noises generofed by the built environment, such as
water ins‘ro”o‘rions, service ins‘ro”o‘rions, and HVAC. Noise from
neighbours would come from adjacent units (Through the floor,
cei|ing, and demising walls) and shared spaces (eg. hallways and
stairways). Los‘r|\/, noise from other occupants would include other

household members talking and doing different activities.*

The selection of bui|o|ing materials and construction
’rechniques significonﬂy influences sound transmission in MURB:s,
offecﬂng the privacy and comfort of residents. Problems often
occur in the common circulation spaces, where the unit shares
a wall with the corridor or staircase, and there are openings in
that wo||, such as doors, windows, and ventilation openings.56
Post-war towers genero”y have parquet ﬂooring (hordwood)
adhered direcﬂy to the concrete slab, which has s|igh+|y better
sound attenuation than bare concrete ﬂoors, or floors with ceramic
tiles. Despite this, p|c|cing a resilient |oyer between the Hooring
and the concrete would significonﬂy improve the impact noise
transfer between units. In addition to the ﬂooring, suspending the
cei|ing finish independenﬂy from the concrete slab can also offer
more noise control between units.”” Currently, typical ceilings have
a putty coat direcﬂy opp|ieo| to the underside of the concrete,
offering no acoustic barrier. Furthermore, unlike new condominium
bui|dings, the demising walls in post-war towers are not comp|eJre|y
poured concrete. Portions of the wall between units are partition
walls to allow for services and p|umbing, ‘rhrough which noise

travels ec1si|y.58
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Evidence shows that the g|ozed surfaces are the most
transmissive to sound. Therefore, positioning the g|ozeo| fogode
away from busy streets and noise sources is a good solution to
prevent noise infiltration into units. Consequenﬂ\/, when windows
face noise sources, occupants are less |i|<e|y to use the windows for
ventilation, resuHing in issues of overheofing and poor air quo|i+y
(see section 3.2.2).° While it is not possible to ensure all windows
can face away from noise, it is essential to provide occupants with
alternative windows to ensure ‘rhey are operob|e for ventilation. In
summary, building construction greatly influences noise levels and

allows environmental noise to enter the bui|ding.
Health Implications of Poor Acoustics

Poor acoustical environments contribute to de‘rerioroﬂng
health. While on|y a small percentage of peop|e experience
severe health effects from noise exposure, a |orger percenfage
experience {ee|ings of discomfort or stress. Environmental noise
causes both acute and chronic health consequences.®® Recent
studies have shown that exposure fo transportation noise (e.g.
traffic) hinders health in several ways and is linked to s|eep
disturbance and hyperfension. Studies have also demonstrated
’rho‘rconsfon‘rimpoc’rnoise can create uncomfortable environments
for occupants in odjocen‘r spaces. Noise can also cause Fee|ings
of insecurity when privacy is not maintained, and conversations
can be heard in odjoining rooms.®" A survey outlines the effect of
noise issues in multi-unit residential bui|o|ings during the lockdown.
While traffic noise decreased during the |oc|<c|own, indoor noise
sources increased and caused more annoyance among occupants
during the lockdown; impact noise was reporfed as the most
annoying, followed by airborne noise through floors/ceilings
and walls%? While these noises affected work and study, it also

affected resident’s sleep and mood.®

While these results were taken during the pondemic,
when most peop|e were forced to stay home, many still work from
home and face similar issues daily. Noise interferes with cognitive

processing and can be domoging to both mental and ph\/sico|
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health. Noise influences the central nervous system, |eoding fo

emotional stress, anxiety, and cognitive and memory defects

Noise monitoring in Toronto revealed that noise levels in
Toronto are above the World Health Organization’s limit for both

> Furthermore, lower-income

doy’rime and nighﬂime exposure.®
popu|0‘rions are more |il<e|y to be exposed to elevated noise levels
than peop|e with higher incomes. Reso|vmg the issue of noise can
help with creating less disturbances and better relations among
neighbours in MURBs, in addition to improving occupant comfort
’rhrough critical |is+ening, memory retention, speech projection

and privacy.®
Summary

There are several proc‘rico| design solutions to enhance
the acoustic environment in MURBs. Beginning with ‘rhoughh(u|
p|onning in the design stage, and creating acoustical zones,
organizing spaces becomes easier. The acoustical zones can
be co’regorized based on their intended use - quiet zones for
focused Work, and rest, loud zones for social and recreational
spaces, and flexible zones for collaborative spaces® Considering
acoustics eor|y in the design process can he|p to erroJregico”y
orient the bui|ding, consider land use and mitigate environmental
noise infiltration. Consequenﬂy, this will he||o select appropriate
construction materials to minimize sound transmission during the
design deve|opmen+ and construction phose. A|f|’10ugh this process
is beneficial for new construction buildings, existing MURBs would

require retrofits to achieve acoustic separation.

To conclude, maintaining quality acoustics in Multi-Unit
Residential Bui|dings (MURBs) is critical to creating heOth, and
comfortable |iving environments. Undersfonding the cho||enges
occupants face, how sound works in MURBs, and the impact of
bui|ding materials is the first step to oddressing the issues of

acoustics in these environments. Improving acoustics within the
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bui|c|ing would reduce annoyance, and foster quo|i‘ry connections
among neighbours Improving outdoor noise environments will also
reflect on the overall community by promoting an active |i{es’ry|e
and reducing overall transportation noise levels®® Ultimately,
p|onning for good acoustics in the initial design stages of a
residential bui|o|ing reduces Frusfroﬂon, stress and the need for

occupants to use DIY solutions.
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331 Lack of Noise Separation Between Units and Communal Spaces

Context

While concrete is a good soundprooﬁng barrier, it still
transfers impact noise between units, causing disturbance
among neighbours. The demising walls in post-war
residential towers are not continuous solid concrete WCI”S,
therefore residents can normo”y hear their neighbours in
their units. Moreover, the undercut in the unit’s front doors
meant for fresh air often allows sounds to travel from the
unit to the corridor and vice versa. This sound transmission
between units is a concern for many residents as it risks

privacy in their own homes.

Airborne noise between

neighbouring units

Flanking noise through

door undercut

Impact noise between
units through floors

Fig 3.26 Existing sound transfer routes

between units and common spaces.

Airborne environmental
noise from outside




Solution

To address the issue of sound transmission in post-war
residential towers, the demising walls and floor assemblies
need to be improved. Adding a |oyer of sound—insu|ofing
material on the demising walls can signiﬁconﬂy reduce
noise transfer between units. Addiﬂono”y, the impact
noise on floors can be mi‘rigo‘red by ins‘ro”ing a resilient
sound attenuating |oyer between the floor finish and
concrete  slab. |mp|emen‘ring these measures can
significonﬂy improve the acoustic environment within units

and maintain occupant privacy.

Fig 3.297 Improving existing wall and floor
construction assemblies to limit sound

transfer between units and common spaces.

Improve the acoustic environment by adding sound resilient material in the floor and demising walls.
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Materials and Finishes

The choice of bui|dmg materials can impact the environment,
and simu|+oneous|y influence human perception of a space. As
peop|e spend opproximofe|y 90% of their time in their homes, fhey
are three times more |il<e|y to be exposed to chemicals in their
homes than in other places® In addition to building materials,
there are various toxic chemicals present in our finishes, from paints
to sealants to stains that release harmful chemicals. Some of the
most common elements found in housing materials include volatile
organic compounds (\/OCS), mou|d, osbesfos, |eod, combustion
gas, and porJricu|oJres.7O AHhough most of these are less common in
new construction, it's essential to know how to address them when

refrofi’rfing existing residential structures.

While materials containing lead and asbestos are no longer
eerensive|y used in bui|ding materials, it is important to note that
post-war residential bui|dings are not up to code and were built
in a period where lead, asbestos and phthalates were still used in
bui|ding materials. Constant exposure to these contaminants may
have a significonf impact on health. Especio||y as these bui|dings
age and materials deteriorate - residents are exposed to these

contaminants.

In addition to the physical effects of material deterioration
on health, the appearance of materials as They age also have an
impact on occupant we||-being. The lack of maintenance provides
the impression of a neglected building, causing residents to feel
embarrassed, afraid and possib|y sick. Material choices are very
c|ose|y linked to indoor air quo|ify as porﬂc|es present within the
home can make individuals sick and can be difficult to diagnose
(see section 3.2.2). Adequate ventilation can remove these particles
from our environment and reduce indoor po||ufion4 This sub—chopfer
will focus on the impact of the aging building on resident health,

|ow—emi’rfing and non-toxic materials, and maintenance.
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Common Materials and Finishes in Post-War Buildings

Despite hoving a combination of floor p|o+es, post-war
bui|c|ings share similar materials and construction strategies.
These structures primori|y use poureo| concrete and shear wall
construction for durobi|i’ry and fire resistance, with some gaps in
demising walls to install services and plumbing.”' Brick is commonly
used to clad these bui|o|ings, with 4-inch concrete blocks running
from slab to slab. This provides a low-maintenance material that
can last decades with proper care and upkeep. The windows are
sing|e—g|ozeo| with metal frames, and the balconies are profecfed

with metal roi|ings.

The interiors of the bui|ding5 utilize similar materials, with
poin’red |o|oerer walls ’rhroughou’r the common areas and ho||woys4
The ho||woys are corpe‘red, except for tiled sections in front of the
elevators. Within the units, parquet Hooring is direc’r|y adhered to
the concrete slab in the |iving space and bedroom, while tiles are
installed in the kitchen and washroom to protect against moisture.
While the concrete structure and shear walls are still durable and in
solid condition’?, the finishes within the bui|o|ings are deferiorofing
and pose a risk to occupants. Reports of mould, mildew, foul odors,
and stuffiness have presenfed concerns related to |iving conditions

within these buildings.”
Volatile Organic Compounds

Volatile organic compounds (VOCs) are organic
compounds present in indoor and outdoor environments that are
harmful to humans through inhalation. The impact of VOCs on
human health is more pronounced indoors than outdoors’™ The
United States Environmental Protection Agency (USEPA) outlines
various household sources that emit VOCs, which include paints,
wood preservatives, aerosol sprays, pes‘ricides, odhesives, furniture
and furnishings, composite wood |oroo|uc‘rs and Hooring materials.”®
Long-term exposure to VOCs can cause eye, nose and throat

irritation, heodoches, nausea and loss of coordination. It can also

be detrimental to the liver, kidneys and central nervous system.
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Signs of exposure to VOCs present themselves in various ways
inc|uo|ing 0||ergic skin reaction, foﬂgue, dizziness, dyspneo and
others’® Preventative measures to reduce high levels of VOCs in
the home include removing the produc‘rs that emit VOCs. If that
is not possib|e, proper|y venﬁ|0ﬂng and increasing fresh air flow

in the space can help reduce the concentration of VOCs indoors.”’

There are healthier alternatives to materials containing
VOCs, which include low-emitting adhesives, sealants and
cleaners’® Various specifico‘rions can be found to he|p choose
appropriate and healthier alternatives to toxic materials in
construction. LEED for Building Design and Construction: New
Construction encourages the use of environmenfo”y {rienoHy,
economical, and Soci0||y preferob|e materials and provides a
material ingredient list that complies’® In addition, the WELL
Building Standard provides guidance on how to limit toxic material
use in construction,® and the International Living Future Institute
provides a ‘Red List" of chemicals prevalent in construction that
pose serious risks to human health and the environment? Utilizing
these resources can assist in se|ecﬁng healthier material opftions

and inform individuals on how ‘rhey need to be maintained.
Health Impact of Aging and Degrodofion

The aging and degrodo‘rion of materials in post-war residential
bui|dings present significonf structural intfegrity, aesthetics, and
occupant health cho”enges. The post-war bui|o|ings are well over
five decades old, or are reoching this milestone, and regu|or
upkeep has decreased. AHhough the concrete skeletons of the
bui|o|ings are still sfurdy and in the eor|y stages of their life cyc|e,
the exterior masonry walls and infrastructure have reached their
durobihfy threshold ®> Common comp|oinfs from tenants include
disrepoir in common areas, frequenf elevator breokdowns,
and pest infestations in units® While elevator breakdowns are
unpredicfob|e and do not affect residents in their units, it can cause
inconveniences and be stressful. Residents may find themselves
stuck when running late, or forced to take the stairs with heovy

groceries, or even render themselves immobile and ’rropped if ‘rhey
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have physico| disabilities preventing them from ‘ro|<ing the stairs.
A survey conducted by United Way Toronto revealed that in high-
poverty neighbourhoods elevators broke down more rrequenHy
than in other areas, where it on|y occurred a coup|e times a year.®
Undersronding the |ncecyc|e of elevators, many of these bui|dings
should have had their elevators and equipment re|o|oced by now.
However, elevator maintenance and replacement is expensive,
which e><|o|oins Wny many property managers and landlords have

not replaced them yet?

In addition to elevator breakdown issues, tenants also
reported poor condition in common areas fnrougnouf the bui|dings,
such as broken laundry machines, disrepair of walls, floors, and
cei|ings, broken locks on bui|ding entrances, and srne||y corridors 8
These issues leave residents fee|ings unsafe as there is norhing
preventing frespassers from entering the bui|ding. Moreover,
the carpet in the corridor is not cleaned regu|or|y, resu|’ring in

accumulated dirt and dust, leading to foul smells®

Residents have also reporred issues of decoy and disrepoir
within their units, where a majority of their time is spent. The survey
conducted by United Way Toronto showed that residents faced
various issues, inc|uding |o|urnbing issues in the washroom, and
kircnen, domoged kitchen counters and cupboords, mo|funcrioning
kitchen opp|ionces, poor neo‘ring and coo|ing, electrical prob|erns,
cold drafts from windows and doors and more® Many of these
issues are a result of the bui|ding components reoching the end
of their |ifecyc|e and needing re|o|ocemenr. Approximo‘re|y 35
percent of residents noted that ‘rney required three or more major
repairs in their apartments ’rnrougnou’r the year. Comments from
the residents stated that repairs within units were prornised, but
landlords did not follow fnrougn despire them being a health
and safety hazard. Water ingress in the units is another common
prob|em, whether it's from |eol<y windows or rotting pipes in
the walls. This leads to mould growrn within the units rnoking
tenants sick and resu|ring in them noving to take time off from
work. Addi‘riono”y, broken tiles and pests within the units present

a donger for young children to move free|y in the home



These prob|ems affect residents psycho|ogico||y ‘rhrough
mental stress and frustration. Moreover, issues of mou|o|, mi|dew,
cold drafts fhrough windows, and foul smells from the corridor can
cause serious physiccﬂ health prob|emsA Majority of these issues
can be eradicated fhrough regu|0r maintenance of the bui|o|ing. A
complete retrofit of the bui|o|ing would ensure further enhancement
of the residents’ quc1|i‘ry of life in these bui|c|ings and extend the

life of these bui|o|ings for future generations.

Summary

Regu|or maintenance is crucial in providing healthy and
safe spaces for residents in the building, whether it is major repairs,
or regu|or c|eoning of common areas. As these bui|o|ings age, the
deterioration of materials exposes residents to toxic chemicals such
as lead, asbestos, and VOC-emitting finishes. Upgrading materials
at the end of their life cyc|e ensures Funcfionoh’ry, occupant
we”ore, and sonEeer. While regu|or maintenance, inspection, and
c|ecming are responsibih‘ries of the landlord, property manager,
and residents, designers and architects can select heloy and
eosy-’ro-c|eon materials to ensure maintenance is not difficult and
materials are durable. Se|ec‘ring low-VOC materials will ensure
good health for residents, and eosy—fo—c|eon, durable materials
will pro|ong the life of the bui|ding to foster safer and healthier
|i1ces‘ry|esA The choice of materials is c|ose|y linked to indoor air
qucn|i’ry and ventilation, as odequofe airflow and ventilation can
he|p move indoor po||u+on+s outside (see section 3.2.2). Overall,
the lack of upkeep and end-of-life materials in post-war towers

create unheloy |iving conditions for residents.
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341 Unhealthy Materials and Finishes

Context
Fig 3.28 Existing materials and finishes in a

fypico/ post-war tower unit.
It has o|reody been established that the materials in

post-war fowers are degroding and require an upgrode.
However, it is crucial to ensure that the chosen materials
are not simp|y rep|oceo| but prioritize occupant health.
Replacing the existing materials with healthy, low-VOC
and durable materials will minimize indoor po||u’ronfs
improving indoor air quo|ify. The Fo||owing diogrom
represents the worst case scenario of common materials

found in post-war fowers.

LI I [ — 1. Carpet in Corridor: Carpet is a
material that accumulates dust
n very easily, but in addition to that,

carpet can contain fly ash, vinyl or

po|yurefhone bocking, which can be

- NI B highly toxic.®®
A WJ \ 1gnty foxie

Irw NS 2. Kitchen Tiles: Ceramic tiles in the

kitchen and washroom with a glaze can

I g contain lead.”
N

/N / \ /N /I
JARVAAVARVARVARVARVAI

i : 3. Kitchen Counter & Millwork: Sealed

stone countertops, and laminate

countertops contain toxic chemicals,
c O and the sealers wear off overtime
O . .
O and are released into the indoor

environment. Kitchen cupboards made

of particleboard or MDF contain

:| @ carcinogenic binders.”
4. Parquet Flooring: the polyurethane
adhesive used to adhere parquet

Hooring to concrete contains foxic

catalysts and asthmagens.®

e } — — ) I

5. Drywall & Paint: Drywall if made
with synthetic material can contain
mercury and hazardous anti-microbials.

Latex paint is the most common indoor

- paint option.”




Solution

To address the aging and outdated materials, the material
guidelines mentioned above (Red list, LEED and WELL)

will be used to select appropriate materials. These

Fig 3.29 Replacing existing materials to
healthy low-VOC materials and finishes.

guide|ines will ensure the materials chosen are non-toxic,
low-VOC, easy to clean and durable. Replacing the unit
F|oors, paint, kitchen counters, cosework, and the carpet in

the corridor is the main priority.

Upgrode materials and finishes to low-VOC materials, and durable materials that require minimal maintenance

LI I [ — 1. The carpet in the corridor can be
replaced with pre-finished cork flooring,

which is a low-hazard flooring option
but durable in high-traffic areas.95

2. The existing ceramic tiles in the

kitchen and washroom can be rep|o1ceo|

with new ceramic or porcelain tiles as

long as the tiles do not contain lead.

Also, avoid using epoxy grouts.96

3. The existing countertop can be

rep|o1ceo| with unsealed natural stone, or

porcelain slabs with no lead.

4. The existing parquet flooring can

be replaced with pre-finished solid
hardwood flooring. Additionally, adding

s|eepers and noi|ing the finish floor

would reduce the need for adhesives.

5. Using drywall with natural gypsum is

of low hazard. Lime paint is also mold
and mildew-resistant, and zero VOC.

= The next best opftion is mineral silicate

paint, containing a small amount of

synthetic polymer binder.

o4
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Chapter 4

Design Scenarios

4] Guideline Summary

This chop‘rer summarizes the socio—spe‘rio| and indoor

environmental princip|es outlined in this thesis and proc‘rico”y

opp|ies the concepfts. Figure 41, outlines the concerns, consequences

and solutions comprehensive|y discussed in this thesis. Fo||owing

this, sections 4.2 and 4.3 exhibit two typical family dynamics

residing in post-war towers and showcase the impact of retrofitting

post-war towers on these families.

Socio-Spatial Principles
Concerns Consequences

Mental disorders: anxiety & depression

- Persistent worry and fear

- Mood disorders

Stress & frustration

Connection to
Nature

- Weakened immune system
- Increased risk of cardiovascular diseases

Fear & general uneasiness

- Post-traumatic stress disorder (PTSD)
- Increased alertness

Sleep disturbance
- Insomnia
- Fatigue and drowsiness
- Impaired cognitive function

Isolation & loneliness

Safety and Privacy

- Social withdrawal
- Feel a sense of not belonging

Community Interaction,

Physical strain and injury

- Difficulty navigating non-accessible spaces

Loss of autonomy

- Feeling like a burden
- Lack of independence

Active Design
and Accessibility

Fig 4.1 Design Guideline Summary (pages 94 & 95).
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Solutions

TRP Proposal: Improve micro-climate and
sidewalk connections between buildings to
foster connections and encourage
community gardening.

Thesis Proposal: Dedicate indoor green
spaces to be used year-round, in private
units and communal spaces through
enclosed balconies.

TRP Proposal: Improve lighting levels
around the building, adding/increasing
surveillance through cameras and
activities.

Thesis Proposal: Add fences/shrubs
around the ground-level units, and privacy
screens to lower-level unit balconies for
visual privacy.

TRP Proposal: N/A

Thesis Proposal: Dedicate places to
intentionally pause within the building (ex.
in front of e|evofor), and add life to the
narrow and dimly lit corridor by recessing
the unit entrances for persono|izofion.

TRP Proposal: Provide a certain number
of barrier-free units in the building for
residents.

Thesis Proposal: Same approach



Indoor Environment Principles

Consequences

Concerns

Uncomfortable interior temperatures

- Overheating
- Heatstroke & intensifying existing chronic
health conditions

Limited sunlight exposure

- Reduced vitamin D levels - reduced bone
helo, and immune function

Disrupted circadian rhythm

- Disrupted sleep patterns
- Suppressed serotonin production reducing
alertness and increasing daytime drowsiness

Seasonal Affective Disorder (SAD)

- Depression
- Feeling sluggish and gloomy
- Poor overall mental well-being

Natural Light

Increased risk of accidents

- Eye-strain, slips and falls for individuals
with eye strain
- Fatigue and poor cognitive function

Stress & anxiety

- Feeling uneasy, or scared in poorly lit spaces
- Reduced social interaction

Poor indoor air quality

- Increased allergens and pollutants in units
- Respiratory issues

Temperature fluctuations
- Cold surfaces
- Uncomfortable interior temperatures (cold
surfaces)

Air Quality

Mold & mildew growth

- Increased allergens and pollutants in units
- Respiratory issues

Sleep disturbance
- Poor sleep quality
- Impaired cognitive function & productivity

Stress & frustration

- Reduced privacy and sense of security
- Increased annoyance and irritability
- Communication difficulties

Exposure to toxic chemicals

- Increased risk of cancer
- Exposure to VOCs and other harmful
chemicals

Materials and
Finishes

Solutions

TRP Proposal: Upgrade building envelope
to reduce heat gain

Thesis Proposal: Provide adjustable
shades/louvers to reduce solar heat gain

Upgrade single-glazed windows to double
glazed with low-e coating

TRP Proposal: N/A

Thesis Proposal: Reconfigure the balcony
to be interior space and increase the
window-to-wall ratio on the north facade

TRP Proposal: N/A

Thesis Proposal: Replace kitchen partition
walls with an island or frosted glass sliding
partitions

TRP Proposal: N/A

Thesis Proposal: Recess and add a
sidelite next to the unit entrance for diffuse
natural lighting in the corridor

TRP Proposal: Redirect the fresh air ducts
from the hallway directly into the unit

Thesis Proposal: Same approach

TRP Proposal: Enclose the balcony with
insulated wall or insulate the balcony slab
and existing envelope

Thesis Proposal: Enclose the balcony with
an insulated wall

TRP Proposal: N/A

Thesis Proposal: Improve the wall and
floor construction by adding sound-resilient
material to the floor and a |cyer of sound
insulation to the demising walls

TRP Proposal: N/A

Thesis Proposal: Upgrade materials and
finishes to low-VOC, and durable

materials that can be easily maintained



49 Family of Five

This Fomi|y of five has recenﬂy moved fo this two-bedroom
unit at 55 Emmett Ave and is trying to settle into this new space
without getting in each other’s way. The loud and crowded apartment
is becoming an issue for all family members to enjoy their personal

space.

Dad, 39 Schedule:
7am - 9am: Read & get ready for work
Hobbies: Watching TV, barbequing & 9am - 6pm: Goes to work

a reading 6pm - 7pm: Do chores: & help with dinner
‘w, 7pm - 9pm: Eat dinner & unwind by watching TV
Concerns: No space to bbqg and enjoy 9pm - 10pm: Go for a stroll outside in the summer & in the
quiet space corridor in the winter.
— Tpm: Go to bed
Mom, 37 Schedule:

7am - 8:30am: Prepare meals & get ready for work
Hobbies: Gardening, Watching TV, 8:30am - 4pm: Work from home
bike riding, and boking 4pm - 7pm: Prepare after school snack, relax & make dinner
7pm - 9pm: Eat dinner & unwind by watching TV
Concerns: Lack of dedicated workspace, ~ 9pm - 10pm: Go for a stroll/bike ride in the summer & in the
noisy in the living room, no pantry corridor in the winter.

Npm: Go to bed

Older Sister, 14 Schedule:

8am - 8:30am: Get ready for school
Hobbies: Volleyball, bike riding, 8:30am - 4pm: At School
basketball and playing the cello 4pm - 7pm: Do homework and relax
7pm - 9pm: Eat dinner & clean up after dinner
Concerns: Doesn't like sharing bedroom ~ 9pm - 10pm: Watch TV and get ready for bed
' with two other people & no quiet place  10pm: Go to bed

to do homework

Younger Sister, 12 Schedule:

8am - 8:30am: Get ready for school
Hobbies: Painting, singing, babysit 8:30am - 3pm: At School
neighbours’ kids. 3pm - 7pm: Do homework and babysit the neighbours kids
7pm - 9pm: Eat dinner & clean up after dinner
. Concerns: Doesn't like sharing bedroom ~ 9pm - 10pm: watch and get ready for bed

with two other people & no quiet place  10pm: Go to bed
to do homework

Grandma, 67 Schedule:

6am - 8:30am: Read the paper, have breakfast
Hobbies: Gardening, knitting, read 8:30am - 2pm: Babysit neighbours” kids

the newspaper, go for a stroll, bobysif 3pm - dpm: Take a nap
neighbours' kids 4pm - S5pm: Garden, go for a stroll and sit in the |obby
5pm - 7pm: Help make dinner & eat dinner
' Concerns: Find it difficult to enjoy 7pm - 8pm: go for a stroll or knit indoors
gardening, feels isolated 9pm: Go to bed



Fig 4.2 Existing unit layout of the family of

five and ouf/im’ng concerns.
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1. The children and the grondmo’rher share the
master bedroom for s|ee|oing arrangements

2. The Walk-in-closet is filled with the kids' clothes,

with little space for the grondmo's clothes

3. In the morning using the bathroom is often an
issue as almost everyone needs fo leave af the same
fime, requiring the parents to wake up earlier

4. The second bedroom is for the parents.

5. The closet in the bedroom is quite small to hold
all their clothes so ’rhey utilize the linen closet in
the ho||woy to store all their items, o|ong with
Grandma's belongings

6. While one coat closet is used to store all the
miscellaneous items from everyone's hobbies, the
other one is used to store winter jocke’rs, and other
outdoor equipment that is not used often.

7. A |orge rack by the entrance holds everyone's
shoes.

8. A small table in the kitchen is used to store
snacks and some pantry items

9. Due to running out of storage space in

the kitchen, the shelf holds most of the |c1rger
opp|icmces (ex. blender, rice cooker, air Fryer. bogs
of rice and Hour),

10. The living room is used by everyone to relax
in the evening and during the day the grcmdmo
naps on the couch.

1. The dining area doubles as a workspace for the
mother and a p|oce to dine in the evening.

12. After school, the children complete their
homework on the table in the |iving room, which
can be quite noisy while the parentfs are trying to
cook in the kitchen.

13. The balcony is used as storage normally, while
there are chairs and a table outside, it is rore|y
used by the family.



Fig 4.3 Modified unit layout for family of five

after the retrofits.
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1. The children now have their own bedroom
(sharing) with desks for a quiet place to study.

2. The use of the walk-in closet remains the same.

3. The bathroom remains a prob|em for the fomi|y
in the morning.

4. One of the two coat closets has shrunk to
provide more space at the entrance. A shoe
rack outside the unit now holds everyone’s shoes.
The recessed front door allows the family to
persono|ize it and the sidelite creates a livelier
common corridor for all residents.

5. Refrofi’rfing the kitchen and odding an island
with seats has opened up the living space.

6. Opening up the kitchen created room for a
pantry to house appliances and food out of sight.

7. The dining room is now only used as a space to
eat and for family gatherings.

M

8. Reorganizing the balcony has created a small
nook and enough space to provide Grandma with
a private sleeping area.

9. Enclosing the balcony has allowed it to be used
as an indoor space.

10. A designated working area for the mom allows
her to work productively, away from the household
noise.

11. The balcony can also be used as a winter
gorden, o||owing the grcmdmg to enjoy her

hobbies.

12. In the summer, the enclosed balcony can be
opened up, allowing the dad to BBQ and host
go’rherings.
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43 Family of Three

This family of three living in a one-bedroom unit at 55
Emmett Ave, is sfrugg|ing to find a |o|oce within their community,
as Jrhey do not feel safe. The mother is Finding it difficult to keep her
kids safe, as the degroding wood floor and finishes are proving fo be
a sofefy hazard to the younger child. Addiﬂono”y, as the unit quick|y
fills up with be|ongings, the mother is {inding it cho”enging fo create

persono| space for herself and host go‘rherings.

Mom, 31 Schedule:
7am - 9am: Get reody for the o|oy/ o|rop off kids to school &
Hobbies: Outdoor activities (running, daycare & walk the dog
skiing, bike riding), photography, & does  9am - 12pm: Go to work
event planning on the side, hosting 12pm - 3pm: Pick up baby sister from daycare and work
friends & family over from home
v 3pm - 4pm: Pick up older brother from school & prepare
Concerns: No private space to s|ee|o, after school snacks
home feels crowded with no space to 4pm - 6pm: Prepare dinner
host gatherings, & feels unsafe in 6pm - 7pm: Take kids to the park
ground floor unit 7pm - 8:30pm: Have dinner & put baby sister to bed.

8:30pm - 10pm: Clean up
10pm - 11:00pm: Watch TV, take the dog out
12am: Go to bed

Older Brother, & Schedule:
8am - 9am: Get ready for school
Hobbies: Playing with friends, watching ~ 9am - 3pm: At school
TV, outdoor activities (bike riding, skiing) 3pm - 4pm: Go home and watch TV
- 6pm: Play in the corridor with neighbouring kids

D
N
IN
o
3

Concerns: Has to play in the corridor, 6pm - 7pm: Go to the park
~ cannot go outside 7pm - 8:30pm: Eat dinner & watch TV
8:30pm: Go to bed
Baby Sister, 4 Schedule:

8:30am: Get ready for daycare
Hobbies: Napping, watching Paw Patrol,  8:30am - 12pm: At daycare
going to the park 12pm - 2pm: At home, napping

2pm - 6pm: Eat snacks, play with dog & watch TV
Concerns: None 6pm - 7pm: Go to the park

7pm - 7:30pm: Eat Dinner

8pm: Go to bed

Dog, 3 Schedule:
7am - 8:30am: Wake up & go for a walk with mom

Hobbies: Barking at neighbours, running  8:30am - 6pm: Eat, nap, play, repeat
in the ho”woy, going for walks 6pm - 7pm: Go to the pork
7pm - 9pm: Eat, nap, play
— Concerns: Not enough space fo run 9pm - 10pm: Go for a walk before bedtime

= around 10pm: Bedtime



Fig 4.6 Existing unit layout of the family of

three & dog.
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1. The two children share the on|y bedroom for
s|eeping, The closet in the bedroom in addition to a
dresser holds both their clothes o|ong with some of
mom’s clothes.

2 The sing|e bathroom is currenﬂy Working well for
the family with no issues so far

3. The linen closet in the ho”wqy is curren’r|y used
to store all the fomi|y‘s outdoor equipment, such

as skiing equipment, other sports equipment and
accessories for the dog

4. The coat closet holds everyone's seasonal clothes
and accessories, such as winter clothes, jackets and
boots

5. The couch in the |iving room doubles as a |o|o1ce
to relax and a p|oce fo s|ee|o for the mom

6. A corner of the kitchen is dedicated to the Dog's
items, with a bed, food and water bow|, this causes
prob|ems of bringing germs info the kitchen.

S

7. The kitchen is a hazard for the younger sister as
she opens and closes all the cupboords A boby
gate is installed on both kitchen entrances.

8. The dining table is only used during dinner time
and is not a prominent gofhering space for the
Fomi|y

9. Living on the ground floor is concerning for the
mother as she fears people breaking in. Therefore,
boxes from her event planning business are
stacked along the balcony door and wall, along
with her bicyc|e

10. A table in the living room serves as a place for
the mom to do her work

1. The balcony is completely useless to the family
as there is no spechcic boundory separating the
pub|ic and private space on the ground floor,
giving pedestrians clear sightlines into the unit.
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Fig 47 Modified unit layout for family of

three after the retrofits.
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1. The children’s sleeping arrangements have not changed.

2. The use of the linen closet in the hallway for outdoor

equipment has not changed.

3. The larger entry area allows the family to drop some of
their wet boots, and clothes outside the unit and prevent

bringing germs into the house.

4. Retrofitting the kitchen has made space for a designated
pantry in the kitchen.

5. The dog’s food and water bowl is still in the kitchen.
6. Installing sliding glass doors in the kitchen allows the
mom to keep the baby out of the kitchen and still keep an

eye on her while cooking.

7. A smaller dining table allows the dining room to also be

used for storing the mom’s clothes.

8. The dog bed has been relocated near the window
and out of the kitchen.

9. Reorganizing the balcony configuration has created a
space for a bed for the mom, a movable partition can

be used for some privacy.

10. The living room is now used solely for entertainment

purposes and relaxing for the family.

11. Reconfiguration of the balcony space, and enclosing
it has created additional storage space, along with

space for a private office.

12. Placing hedges around the perimeter of the
ground floor unit, gives the family more privacy from
pedestrians. A boundary between private and public
spaces allows the family to utilize their private outdoor
space and let the dog out to run around.



Fig 48 Private outdoor space modifications

(axonometric).

Fig 49 Main entrance and kitchen

modifications (c:xonomefric)
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Conclusion

The connection between nousing, neoHn, and we||-being
is becoming incregsing|y critical as peop|e face chg”enges
of urbanization, aging infrastructure and health disparities.
Additionally, as the role of home' changes in many people’s
lives, it is more important fo address the limitations in residential
design. This thesis addressed these cno”enges by exp|oring
the conditions of post-war residential towers in the GTHA and
bui|ding upon the foundational research conducted by the Tower
Renewal Partnership. While the Tower Renewal Partnership focuses
primori|y on re‘rrofii‘ring this nousing stock to be energy efficient,
better iniegrgfed into the suburban communities and amendments
required tfo zoning by-|ows and po|icies, this thesis focuses on the
health and comfort of the occupants to ensure iney feel a sense of

be|onging within their communities and lead a neo|fny |iiesiy|e.

These towers areaging and inequgh‘ryoﬁifeininese towers
is deierioro’ring, but it is still home to thousands of peop|e, from
all walks of life. These bui|dings were constructed as commodity
nousing and tfemporary nousing options until families could afford
their own homes. However, as the real estate market conditions
worsen, families have turned these towers into permanent homes.
anougn careful consideration of socio—spoiid| princip|es, indoor
environmental quo|i‘ry, and design interventions, these concrete
structures can be transformed into vibroni, neo|iny and active
communities. With approximately 2000 post-war residential towers
across the GTHA, this nousing stock presentfs unique cng”enges
but great opportunities for transformation and improvement
for future generations. By focusing on enngncing natural |ign‘r,
improving thermal comfort and air qug|iiy, ensuring acoustic
comi[ori, and uii|izing non-toxic moierio|s, this thesis creates a
‘rhorougn guide|ine for creating a neg|‘rny |iving environment.
With these issues in mind, this thesis studies the demogrgphics
of the population |iving in these bui|dings and understands the
common issues people deal with daily. The common issues are
exp|ored further in the second part of this thesis, in addition to
the detrimental effects of poor bui|ding conditions on occupants’
health. Solutions to these common issues are seen ‘rnrough the
transformation of the Humberwood Place Tower, a typical post-

war residential tower.



The solutions proposed in this thesis are made under the
assumption that all post-war residential towers will be s’rripped fo
the structure by the Tower Renewal Partnership prior to retrofits to
ensure all systems are Working opproprio‘re|yA Ao|c|i‘riono||y, all the
suggestions proposed are assumed under a ‘rypico| floor p|0n and
may differ s|igh+|y due to the variations in bui|ding conditions. The
Tower Renewal Por‘rnership looks to enhance the energy eﬁciciency
of the bui|dings, and this additional step will he|p promote a
healthier lifestyle and encourage interaction among residents.
Over0||, this thesis contributes to a broader movement toward

healthier post-war tower life.
Undersfonding the future financial models of post-war towers

The future financial models of post-war residential towers
is a critical question in the ongoing deve|opmen‘r of urban housing
As these aging high—rise bui|o|ings now face significonf cho”enges
related to maintenance, energy efficiency, and oﬁcordobihfy, the
question of who will fund and finance these projects arises. As
the City of Toronto explores new ways to preserve and modernize
this housing stock, different financial scenarios offer unique pofhs
forward. Each scenario - government-backed REITs, cooperative
housing models, and deve|oper ownership, - brings diverse
imp|icofions for the financial susfoinobihfy, oﬁ[ordobihfy, and
social dynamic of these towers. Understanding the outcomes of

each model is key fo shoping the future of this housing stock.

In a cooperative housing model, the post-war residential
towers would shift to a ‘renonf—monoged financial structure,
where residents co||echive|y own and operate the bui|o|ing4
This scenario would emphosize community involvement and
offordobihw, o||owing residents to make decisions about
maintenance, upgrodes and management. Addi’riono”y, unlike
regu|or rental properties, where landlords are able to increase
rent prices for their proﬁf, cooperative housing is a non—profif
organization. This would allow for more fransparency in the
finances required to operate the bui|o|ingA The communify—driven

nature of cooperative housing would allow residents to build



roots in the community, foster social cohesion and have the agency

to make decisions that improve the quo|iiy of |iving for all!

In contrast, in a deve|oper-owned scenario, the post-war
residential towers would be driven primori|y by proiif. Deve|opers
would focus on maximizing the return on investment by renovating
or redeve|oping these aging bui|dings to atfract higher—income
tenants (see section 14). This could lead to gentrification, as
rent prices increase signiiiconﬂy with upgroded amenities and
|u><ur\/ finishes. While the existing fowers are redeve|oped into
condominiums or high—end rental units, lower-income residents
would |ii<e|y be disp|oced. The |ong-ierm success of these towers
under developer ownership would depend on the demand for
iiousing. This opprooci'i could neg|eci the community’s needs
or make the housing less affordable, disregording the origino|

purpose of providing affordable, communi‘ry—iocused iiousingi

Losﬂy, post-war residential towers owned and operoied
by government-backed Real Estate Investment Trusts (REITs),
are another option in which the financial model would focus
on |ong-ierm sustainability and affordability. The government’s
involvement would ensure consistent icunding for maintenance and
reiroiifiing. The government bocking would also provide economic
stability, o||owing for investments in public amenities such as green
spaces, community centers, and wellness programs. Over time,
these towers would evolve into stable, |ong—ierm housing options
for middle- and low-income residents, preserving the origino|

affordable housing intent while improving facilities.
Next Steps: Future Research

For future research, it would be beneficial to exp|ore how
these bui|dings can be transformed to better accommodate multi-
generciiono| families. As families become increosing|y diverse
and are required to live iogefher due to financial conditions,
the demand for |orger and more flexible units is growing. These
buildings, designed with flexibility and adaptability in mind,

offer opportunities to meet this demand. These bui|dings use



non-confinuous  concrete demising walls,  which permit
reconiiguro‘rion, and expansion of units. Units can be egsi|y modified
around these dernising walls, to support various fomi|y structures
and co-|i\/ing arrangements. In addition to the horizontal expansion
of units, these units can also be extended veriico”y, fo span two
floors. These odopioiions can be supporfed with universal design
princip|es, smart home ‘recnno|ogies and co—nousing ideo|ogies, to

enhance the |ivobi|iiy of these units.

In contrast, new condominium bui|dings umcor‘rund‘re|y do
not offer this level of F|exibi|iiy, as unifs are not designed within
equci| boys and are divided with continuous concrete shear walls.
The rigid structure of new bui|dings limits the obi|i‘ry fo modify,
reconiigure, and expond units, rngking it difficult to gdopi the
units in the future and meet the evo|ving needs of diverse families.
As a result, in approximately 20 to 30 years, when growing
families require |grger spaces to live, condominiums will fail to
accommodate the dynamic |iving arrangements. Furthermore,
when these new buildings reach their end of life, the efficiency
of the g|oss—c|od enve|ope, the snrinking unit sizes, the lack of
odopiobihiy and |iving spaces without windows will need to be
addressed. This future study will be critical to ensuring the housing

needs of future generations are met.

In conclusion, this nousing stock presents a unique
opportunity fo be retrofitted and transformed into neo|‘rny |iving
conditions. |nc|uding the design guide|ine, - developed Througn
this research - in the framework developed by the Tower Renewal
Porfnersnip, will ensure the deve|opmenf of heQth, inclusive
and sustainable nousing options. This research contributes to the
broader conversation of pub|ic health and demonstrates the need
for neloy nousing Furthermore, this siudy advocates for a more
holistic opprooch to residential design and empnosizes the need
for communication between architects, urban planners, building
scientists and occupants. Opening communication among these
peop|e will ne|p to create homes that support pnysico|, mental and
social we||—being. To conc|ude, the transformation of these towers
represents a crucial step fo gddressing the housing crisis in the
GTHA, while improving public health.
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Fig 5.0 South facade of a typical post-retrofit post-war tower.
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Endnotes

“What Is a Co-Op?,” Co-Operative Housing Federation of Toronto
(blog), accessed October 2, 2024, https://co-ophousingtoronto.

coop/our-sector/what-is-a-coop/.
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