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UN/SHELTERED PROPOSAL

PERSONAL
INTRODUCTION

| would like to begin this submission with
a quick personal introduction: My name is
Peter Fennell; | am a 22 year old engineer
based out of NYC. | studied Mechanical
Engineering and Manufacturing at the
University of Mississippi through the
Center for Manufacturing Excellence.

| have previously worked as a
manufacturing engineer in a factory
dealing with process development and
improvement. | now work for an
innovative construction company, Turner,
exploring the opportunity for modularity
in commercial buildings.

After exploring manufacturing,
engineering and modular construction, |
believe there are fantastic opportunities
to create better lives for those who need
help. When | came across this
competition, | knew | needed to
contribute my background and try to help
make an impact.

For the following proposal, the

background and interest in process urner
efficiency played a pivotal role in creating
a unique and feasible solution to the

competition prompt. Thank you for the N Y C
opportunity to submit this proposal and
make an impact.

CONTACT
INFORMATION AT

THE END
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The Homeless
in Toronto

In Toronto, the issue of homelessness has reached
critical levels, with over 8,700 individuals experiencing
homelessness on any given night, and over 2,000 of
these being chronically homeless. As the city grapples
with this issue, the need for solutions has never been
more urgent, highlighting the importance of innovative
approaches to address this growing crisis. Although
there are 55 homeless shelters (as of 2020), there are
common grievances that people have with them.

Oftentimes, these shelters are considered unsafe, lack
personal space, are unclean, or are not conveniently
located in areas familiar to individuals. These issues
create a general aversion to shelters, which only
exacerbates the challenges Toronto faces every day.

The solution aims not only to fix the common downfalls
of traditional homeless shelters and provide 1,000
people with a bed, air conditioning/heating, and other
basic needs, but also maintains economic feasibility,
minimal environmental impact, and immediate
deployment to critical populations.

Combining modular manufacturing with green
materials and innovative location selection creates
customizable and convenient sheltering that can be
deployed in multiple locations across Toronto within a
couple of months. With your endorsement, time, and
empathy, this idea can be used to create a safer and
more stable housing situation for homeless individuals
across Toronto.
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Before delving into the nitty-gritty of modular design, sourcing and
material logistics, and mathematical site optimization, an
understanding of the modules and their locations will equip you with
perspective and vision for the end goal. Going forward, it is helpful to
note that a module refers to an 8ft by 6.7ft by 8.5ft tall room that
contains storage, a built-in bed, and basic utilities. A piece refers to a
section of a module, such as a wall or floor panel. For example, a
standalone module would have two side wallls, one back wall, one
front wall, one floor, and one roof piece (a total of six).

MODULES

The figure to the left shows these modules and what they would
potentially look like interconnected. Each living space will share two

Il walls. The individualized spaces come with locking doors, a secure
window, a built-in bed, storage, and electricity. Having designated
spaces alleviates several common pitfalls of traditional shelters. Each
person can maintain the cleanliness of their space according to their
own preferences, and having personal space will imbue a sense of
ownership and pride. The inside of the modules is relatively simple, as
seen below, featuring a built-in bed against the far wall and a closet
to the left, allowing some extra space for each person to add their own
items. Additionally, as mentioned before, each space will have
electrical connections, heating and cooling, and well-insulated walls
to protect against harsh winters.

=il S'TESELECTION

[
w

To the left, you can see a potential layout for a community
nestled in a parking garage. Each community will have
bathrooms and showers that connect to the garage’s built-in
capacity. Although these garages usually have very limited
water output (only for sprinklers), there is an easy solution to
provide water at a moment's notice. Some items can be
placed outside of the living spaces, such as trash cans and
concrete planters. The trash cans would help keep the space
clean, and the concrete planters would provide security
against vehicles. The location setup is, again, covered in more
depth later.
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Modular
Design

As mentioned earlier, the foundation for my project is a modular
prefabricated design composed of six distinct “pieces.” These
modules are designed to lock together, sharing wall pieces between
two individuals. See the example on the left, where pieces are
labeled with dimensions. This design will interlock multiple modules
using repeated piece construction.

This design is rooted in the traditional concepts of efficiency and
quality in manufacturing, which create three distinct benefits:

Benefit #1

These are pre-engineered, so a highly skilled
labor force is not necessary

Benefit #2

Pieces can all be made in a singular location
specifically set up for manufacturing

Benefit #3

Manufacturing is inherently faster than
construction

Pre-engineered design eliminates the need for a highly skilled labor force, which means that
these pieces could be made by an entirely volunteer group. That being said, the volunteer group
should have some tool experience and include one or two skilled laborers for assistance. Despite
this, a volunteer labor group would drastically reduce costs without compromising quality due
to a well-defined manufacturing process.

A single location set up for manufacturing allows for a standardized process to be created, as
well as easy shipping and receiving logistics. A site for this process could be chosen in a
centralized area to reduce wait times.

The last point is straightforward: this approach will save significant time, as the sites where the
modules will be sent can be prepared in parallel with the production of the materials. Overall,
the benefits of this modular design include drastically reduced costs, shorter deployment times,
and consistently high-quality shelters.
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Material Selection and
Sourcing

One of the common downfalls found when researching past submissions to
similar competitions was the cost. Oftentimes, elaborate and highly
developed communities are proposed. These are brilliant in concept,
providing a high-quality and beautiful addition to the city, but are often too
expensive, exorbitant, and therefore not feasible. Another factor of my idea is
to use clever material sourcing to drastically reduce costs without
compromising on quality.

Recycled Pallets

Pallets are one of the most recycled products on the planet, with 95% being
reused or broken down and recycled. Despite this, pallets are still produced en
masse each year and are typically used between five and ten times before
disposal. In my floor design, four pallets are used as the “foundation” where all
four walls connect. Each used pallet costs between $4 and $7, but this can be
reduced by buying in bulk from places that commonly use pallets. A
relationship with local restaurants, manufacturing facilities, and construction
projects could be established to procure these for little to no cost.

Recycled Wooden
Boards

Similarly to pallets, 2x4s and wooden boards, used extensively in the wall and
roofing pieces, can have unique sourcing solutions to lower costs. Large-scale
construction projects, in particular, produce enormous amounts of waste —
30%-40% of which is wood. While not all of this wood is usable, a significant
amount is. A partnership could be established with ongoing local construction
projects to donate leftover wood instead of sending it to a recycling plant.
Additionally, cellulose fiber, made from recycled paper and wood products,
will be used to provide environmentally friendly insulation.

Cellulose Fiber
Insulation

Waste Reduction

In summation, by combining recycled materials with innovative sourcing
strategies, local relationships can be leveraged to minimize material costs
and reduce environmental impact. Along with minimized manufacturing
waste, this approach has the added benefit of providing a solid foundation for
marketing. Public perception can make or break these efforts, and
environmental awareness can be a cornerstone of positive reception.

* Plywood
* Wood
« Brick
Joint mortar

» Plastering mortar

By volume By weight
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° As mentioned earlier, parking garages were found to be the best location for
S Ite modular communities. They provide a sturdy foundation, protection from most
weather, built-in utilities, and even elevators for disability access. Some
S I t construction will be necessary for the garages, but it will have minimal impact
e eC I 0 n on the structure and can be easily reversed after the lifespan of the

community, once long-term solutions are implemented. Simple statistics can
also be used to maximize module capacity while minimizing the impact on

Stams P T parking availability. The alterations would include adding sewage plumbing, a
l_ﬁ_nﬁm large water tank, and increasing electrical capacity.
:
® You may have noticed in the earlier layout that the bathroom facilities are
positioned along the outer wall of the structure. This is intentional, as plumbing

can easily be connected to the bathrooms, with piping running down the
facade of the structure to connect to the city sewer system.

=
T
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The water tank would eliminate the need to increase the water capacity of the
garage, which would be expensive and irreversible. The existing water system is
primarily for fire sprinklers. A tank would be constantly filled during water
usage downtimes, allowing it to reach capacity and then supply enough water
for toilets, showers, and sinks when needed. This solution, like the sewer
connections, can also run along the side of the structure and can be easily
removed to restore the garage to its original state.

The increase in electrical capacity is straightforward. A technician would need
to install extra wiring and circuitry to provide power for outlets and mechanical
equipment like air conditioning units and plumbing pumps. All of these
alterations can be performed simultaneously across multiple sites during the
manufacturing of the modules.

M

The statistics mentioned earlier involve using data to find the average and
standard deviation of parking usage. These figures can then be used to
determine how many parking spots can be occupied while ensuring that
parking capacity is only impacted 2.5% of the time—roughly nine days a year.

15 1
!&E!&! This method can be explained and explored further if necessary, but it is a

common tactic for balancing two variables.

%i
-
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There are significant safety benefits to using parking garages as well. All
examples have easy access for first responders with ramps and stairs, built in
fire prevention systems, and an extremely strong structure to protect
inhabitants from strong weather.
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Specific
Garage
Selection

Woodbridge i

MortheYork
4 There are three key to keep in mind when selecting the exact
@ r garages for the module communities to be deploy to:
York o #1
[ 2 = v » =
Torontef” A garage that is not too busy
» 3 il
.
#2
Jississa ulg'a — Close proximity to free or cheap services

commonly used by the homeless

#3

Maintaining good coverage of Toronto -
spreading them out

Finding a parking garage that rarely reaches maximum capacity is important but not essential.
The impact of reduced parking availability will affect those trying to park more than those living
in the modular community. If a garage with low traffic is selected, less revenue will be lost due
to a lack of parking customers.

Maintaining proximity to services commonly used by the homeless will also encourage residents
to stay in the community, reducing the likelihood of them choosing to remain outside. These
services include, but are not limited to, Planet Fitness, homeless shelters, and laundromats.
Gym memberships are often used for showers or bathroom facilities, while homeless shelters
provide laundry and bathroom access. Staying close to multiple options gives individuals more
flexibility and choice. Although there are bathroom facilities within the community, having the
option to go elsewhere when needed is important.

In general, spreading these communities throughout Toronto is critical to reaching as many
people as possible who need shelter. A survey of homeless population densities would help
determine the best allocation of communities across the city. The number of modules can vary
between sites, offering greater flexibility in serving different areas of the city.
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Estimated Project Cost

PER INDIVIDUAL

Item

Building Materials

Manufacturing

Construction Labor

TOTAL

Initial Cost

Breakd
(Canadian $) reakdown

55% - Facilities Mat.

$1,103 15% - Module Mat.

30% - Plumbing Eq.

$34 100% - Tool Rental
$270 100% - Plumbing

31,407 per person

The above cost estimates are based on market rates for labor, rough equipment costs, and the
cost-saving measures mentioned in earlier sections. It is important to note that although these
figures are based on the 2024 RSM City Cost Index for Toronto, there may be small differences
between the Canadian and American market that dictate changes. Despite this, these
estimates reflect the overall fiscal viability of the project, especially since these are one-time
costs for a 5- to 10-year project with minimal ongoing maintenance required.

The cost of materials is the most complex
factor in the above estimates. As will be
discussed in the final section, there are
several options available for elements such
as bathroom facilities and heating/cooling
systems. The current valuation uses the more
expensive of the two options to provide a
conservative estimate. Details on these
options and their associated costs can be
found on the next page.

The cost of manufacturing and construction
labor includes the rental of necessary tools as
well as the direct labor required to install
plumbing equipment and machinery at each
site. The labor cost provided is approximately
a 50/50 split with the cost of materials, a
common calculation used in construction.
That said, the humanitarian nature of the
project could result in lower labor costs, as
people may be more willing to offer their
services at a reduced rate.
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Final Pieces

There are a few factors to consider before moving this project forward. As mentioned
earlier, decisions will need to be made regarding the heating/cooling systems and
bathroom options. Additionally, a dedicated manufacturing process will need to be
developed. While this may sound intensive, it is a hands-on process that can be

streamlined.

HEATING/COOLING OPTIONS

1. Central heating and cooling using a
mobile system

2: In-module heating and cooling plug in
unit

In the financial projections, the in-module
unit was used because the cost of a central
heating and cooling system can be spread
across all residents, reducing the per-person
expense.

The choice between these two options
ultimately depends on factors like liability,
costs, and maintenance. Although initial
research and deliberation goes in favor of in
module units, there are valid arguments in
favor of a centralized system.

Regardless of the choice, the module design
can easily accommodate either option with
minimal modifications.

BATHROOM OPTIONS

1: Pre-built mobile bathroom pods
2: Converting modules into bathrooms

In the financial projections, pre-built
bathroom pods were used. While these are
considerably more expensive, they are
highly durable and can be reused after the
project is completed.

However, converting modules into
bathrooms seems to have the most upside.
This would be a relatively straightforward
process, using residential-grade hardware
and plumbing alongside premade shower
units, such as plastic-molded tubs and tile
surrounds.

Both options are viable, but balancing cost
with long-term durability is an important
conversation to have.
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CONCLUSION

Overall, there are many opportunities
outlined above. Between clever sourcing,
green materials, modular fabrication and
unique site alterations, many ideas can be
taken from this proposal. That being said
there are some critical things that need to
happen before this project could succeed.

1. Local authorities in Toronto policy, law
and general knowledge need to be
consulted

2.Costs should be validated by an

individual familiar with Toronto’s market

3.Designs should be double checked by
construction professionals to have
checks and balances

4.Finally, an intricate manufacturing

process would need to be created for the

pieces

| would like to thank anyone who has
taken the time to read this entire
proposal. It is the culmination of months
worth of research, design deliberation,
and conversations with construction
professionals. | truly believe that all of
the unique ideas proposed above have
value and, if combined, would make an
impact. Finally, in the event that my
proposal is chosen as a winner in the
competition, | would love to work with the
city to help implement this ideaq;
including creating a manufacturing
process and refining designs as needed.

In the event that my proposal is not
chosen, | would still urge the judges to
take into consideration some of my ideas
and combine them into the winning idea.
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Any questions?
Contact me:

https:.//www.linkedin.com/in/peter-
fennell-8a3bbblb7/

peterfennelltn@gmail.com

3 615-440-2158

Thank you for you time and consideration



