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ABSTRACT

This thesis examines how both architecture 
and agriculture can enhance food accessibility 
in Northeastern Ontario. Extensive research, 
case studies, and multiple site visits have 
uncovered both the needs of the communities 
and the solutions required to increase the 
region's agricultural capabilities. Architectural  
responses within this thesis revolve around 
three themes which include education, 
community, and technical design. With climate 
change becoming an increasing threat to the 
rural life, this thesis also presents architectural 
and agricultural solutions that provide for a 
sustainable environment in an educational 
manner. This final design proposal explores 
the redevelopment of an abandoned school 
and its accompanying site in the municipality 
of Charlton and Dack, ON. The adaptive-reuse 
project transforms the school into a community 
space that serves as a multipurpose hub 
centered around producing and promoting 
fresh and sustainable local food. It is through this 
architectural proposal that the thesis is able to 
respond to local food accessibility in the region 
while promoting educational, communal, and 
technological values.

Keywords: Adaptive-Reuse, Food Accessibility, 
Agriculture, Regenerative Systems, Northern 
Ontario, Climate Change.
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When we think of innovative architectural 
design and developments in Ontario, we most 
often picture large urban landscapes rather than 
smaller rural communities. While both areas are 
perceived as very contrasting environments, 
they are similar in the way that they embrace 
the importance of leading a good life. However, 
many rural communities in Northern Ontario 
struggle with achieving a higher quality of life, 
especially one that is like those generally found 
in urban centers. Elements such as being in 
more isolated geographic locations, declining 
economic stability, and lack of innovation 
regarding land-use, community infrastructure, 
and resource development are all contributors 
to this phenomenon. The lack of access to 
fresh local foods such as fruits and vegetables 
and the high costs of gaining these resources 
are some of the biggest contributors to the 
diminishing quality of rural life.  Additionally, 
with climate change becoming a  prominent 
concern, the accessibility to resources and 
the environmental conditions of the area 
are further being challenged. Predictions 
of warmer temperatures are forecasted to 
impact landscape patterns and compositions, 
local native flora and fauna adaptability, water 
supply, infrastructure, and ultimately social and 
economic systems. Correspondingly, these 
impacts are becoming driving forces for the 
out-migration of rural residents, especially 
of the younger generations. As rural areas 
throughout Northern Ontario are faced with 
new challenges concerning their ecologies, 
economies, and livelihoods, it is increasingly 
imperative to develop solutions that will 
enhance their communities' agricultural 
capacities towards a more sustainable future in 
the midst of climate change. With the intent to 
do so, this thesis explores the redevelopment 

of an abandoned school, the Charlton-Savard 
school, and its accompanying site in the small 
rural community of Charlton and Dack, ON. 
This adaptive-reuse project transforms the 
school into a community space that serves as a 
multipurpose hub centered around producing 
and promoting fresh and sustainable local 
food. As part of its redevelopment, the 
main response aims to educate community 
members, through a hands-on approach, on 
how crops can be grown in Northern Ontarian 
climatic conditions. On the account of climate 
change being a major concern, sustainable 
and regenerative architectural and agricultural 
strategies have been integrated at various scales 
of the project. Since rural life and community 
are interdependent on one another, it is 
important to integrate programs and spaces 
for the locals. Because of so, as a secondary 
program, the Charlton Community Food Hub 
serves as a community meeting space that will 
enable local members to host events such as 
cooking classes, farmers' markets, food trade 
programs, community dinners, and programs 
for youth and adults geared towards food 
production. It also creates an opportunity for 
the various cultural communities, such as the 
Mennonites and Amish, in the area to share 
their backgrounds as well as their sustainable 
ways of farming to other residents in the area. 
As the affected quality of life is becoming 
more detrimental to the livelihood of Northern 
Ontarian residents, the following thesis question 
arises: While considering the impacts of 
climate change, how can the Charlton-Savard 
School be redeveloped to fulfill the agricultural 
needs of current and future generations in the 
Charlton and Dack municipality?
 

Charlton and its radius of in�uence
Figure 1: Charlton and its radius of influence

PREFACE



1

Figure 2: Charlton-Savard School
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1.0 History The Charlton Community Food Hub 

Many events went into shaping Northern 
Ontario into the distinct region we see today. 
The development of the area can be credited 
to the discovery of the vast stretch of fertile 
land known as the Clay Belt Zone (Figure 3). 
Scattered along approximately 29 million acres 
of land through both Ontario and Québec, 
the Clay Belt Zone is comprised primarily of 
clay deposits remaining from the glacial lakes 
of the last ice age commonly known as the 
Wisconsin Ice Age.1 As the tract of arable land 
covers a large expanse of territory, it is generally 
divided into two distinct sectors; the Great 
Clay Belt, running from Kapuskasing, Ontario 
to Amos in Quebec, and Little Clay Belt, the 
smaller, v-shaped tract running from Englehart, 
Ontario down to Temiskaming Shores, Ontario 
and back up to Rouyn-Noranda in Quebec.2 
Today, the Clay Belt can be characterized as 
the agricultural area of Northern Ontario as it is 
primarily made up of farmland and agricultural 
development. 
In 1900, after this revolutionary discovery, the 
provincial government initiated colonization 
efforts of the area. One can say that the 
colonization was initiated to increase food 
supplies for the overpopulated Southern 
Ontario and to ultimately to pave the way for 
a more established and wealthy commercial 
agriculture in the province. To attract settlers 
to the Clay Belt area, the government launched 
an advertising campaign promoting the 

1  John Michael McGrath, “The Clay Belt Looks for a Second Act,” TVO (The Ontario Educational Communications Authority), November 
26, 2014, https://www.tvo.org/article/the-clay-belt-looks-for-a-second-act.
2  Ibid.
3  Donald E. Pugh, “Ontario's Great Clay Belt Hoax,” Canadian Geographical Journal (January 1975), http://donpugh.dyndns.org/ABOUT 
DON/Picture Archive/newspaper/clay belt.pdf, 24.
4  Benoît-Beaudry Gourd, “La Colonisation Des Clay Belts Du Nord-Ouest Québécois Et Du Nord-Est Ontarien: Étude De La Propagande 
Des Gouvernements Du Québec Et De l’Ontario à Travers Leurs Publications Officielles (1900-1930),” Revue D'histoire De L'Amérique 
Française 27, no. 2 (September 1973): 236, https://doi.org/https://doi.org/10.7202/303265ar. 

fertility and stability of the region's land. More 
specifically, the promotion attempted to 
convince the future settlers that the Clay Belts 
met all the conditions of success and would 
be able to improve their quality of life. While 
the campaign was effective and brought 
many new settlers to the area, the reality was 
unfortunately very different. With harsh winter 
climates and short growing seasons, agricultural 
processes were restricted. To make a proper 
living, many residents turned to forestry and 
mining. Regardless of these struggles, the 
government continued to promote the land. 
Despite all the efforts, agriculture held only 
as a secondary industry in this region. By the 
1930s, the government stopped promoting 
the colonization of New Ontario and by 1935, 
immigration had come to a halt.3 
While the development of Northern Ontario can 
be credited to the government, the colonization 
was much more the result of the settlers. This 
was largely because of the government's lack 
of interest in not only directly supporting the 
settlers in establishing a livelihood but also in 
adapting its policies to fit the new challenges 
posed by the development of that territory.4 
Because many farmers transitioned from 
agriculture to other means of living, additional 
agricultural services and infrastructure were 
never developed. As a result, Northern Ontario 
today lacks agricultural services and support 
which is, in turn, greatly affecting the increasing 
development of agriculture in the region.

1.0 HISTORY

1.1 Development of Northern
Ontario

Figure 3: The Clay Belts



The development of Charlton and Dack, 
although a result of the colonization efforts, 
had a drastically different outcome. Despite 
everything happening with the development 
of New Ontario, the Charlton and Dack areas 
were booming. Just like the rest of New Ontario, 
settlers immigrated to the region for forestry 
and agriculture.5 Agriculture was a large industry 
in the community. Being in the Clay Belt, soil 
in Charlton was fertile, resulting in high crop 
yields. While agriculture was always prominent 
in the community, it was especially successful 
after the 1905 population boom and silver rush 
of the nearby community of Elk Lake which 
required additional provisions.6 In addition to 
the promising industries, other developments 
continued to attract settlers to the Charlton and 
Dack area. These included the establishment 
of the Temiskaming Northern Ontario Railway 
Commission in 1902 as well as the mineral rush 
in Cobalt in 1903.7 In 1915, the town of Charlton 
and the township of Dack incorporated.8 
Despite the development, devastation 
came when the Great Fire of 1922 struck 
the Timiskaming District. The fire destroyed 
Charlton and Dack almost completely leaving 
only a few buildings left standing. Among these 
were the local powerhouse, the station house, 
and a few farms.9 As the main industries were 
no longer operational, many residents moved 
away to find employment. Unfortunately, the 
devastation came around the time when the 
colonization of Northern Ontario came to a 
halt. Because of so, it is possible to say that this 
greatly affected the redevelopment of Charlton 
and Dack. Although some support came from 

5   Municipality of Charlton and Dack, “History,” Municipality of Charlton and Dack, accessed October 5, 2019, http://www.
charltonanddack.com/history.
6   Ibid.
7   Ibid.
8   Ibid.
9   Ibid.
10   Ibid.

the government, it was very minimal. It took 
28 years for Charlton to gain back its electricity 
and it wasn't until the 1970s that people began 
to move back into the community.10 The 
devastation brought on by the fire and the lack 
of support for Northern Ontario played a large 
role in the lack of infrastructure and resources 
we see in the municipality of Charlton and 
Dack today.
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2.0 THE PROJECT'S IMPORTANCE

A high quality of life has become a determining 
factor in the quantification of a successful life. 
Yet there are many people worldwide who do 
not meet the basics threshold to achieve it. 
Characteristics determining quality of life are 
directly related to how much access residents 
have to amenities, services, support systems, 
and wealth found within a municipality.11 
Rural regions globally, including those in 
Northern Ontario, are experiencing a major 
decline in their quality of life. The increasing 
"loss of population, aging, infrastructure and 
inadequate transportation, poor access to high-
speed internet, and lack of quality education 
and healthcare”12 are contributors to the 
decline. Global climate change is also currently 
affecting the quality of life in rural communities. 
Impacts on the "function and character of 
the agricultural landscape... along with food 
supply, food security, and water resources 
are international sustainability issues that will 
bring dramatic changes to rural, social, cultural, 
economic, and environmental landscapes 
around the world.”13 With the rural region 
becoming increasingly peripheral in today’s 
society, it is important to not only understand 
the “factors that drive and support innovation... 
that will attract and retain community 
innovators and leaders, skilled workers, rural 
youth as well as new immigrants”14 but also the 
components currently affecting the quality of 
life in rural settings.

11   Jordan Rappaport, “The Increasing Importance of Quality of Life,” The Increasing Importance of Quality of Life, accessed October 
2008, https://web.archive.org/web/20121019030621/http://www.kansascityfed.org/Publicat/RESWKPAP/PDF/RWP07-02v4.pdf, 1.
12   Dewey Thorbeck, Architecture and Agriculture: A Rural Design Guide, (London: Routledge, 2017), 11.
13   Ibid., 11.
14   Dr. Mary Robertson Lacroix, Dr. Anthony M. Fuller, Elinor Humphries, Catherine Lang, and Raymond Lacroix, “A Framework for 
Innovative Rural Communities: Supporting an Innovation Culture within Rural & Northern Communities,” A Framework for Innovative 
Rural Communities: Supporting an Innovation Culture within Rural & Northern Communities, Vol. 2 (Guelph, ON: University of Guelph, 
2006), 3.
15   The Canadian Trade Commissioner Service, “Agriculture and Processed Foods,” Government of Canada, March 21, 2019, https://www.
tradecommissioner.gc.ca/sectors-secteurs/agriculture-and-processed-foods-agriculture-et-des-aliments-transformes.aspx?lang=eng.

Agriculture plays a critical role in human survival, 
yet, it is a field that is widely unappreciated 
and misunderstood. Many communities, 
such as those in Northern Ontario, rely on this 
industry to make a living. However, they often 
don't have the proper support and services 
to correctly run and develop their agricultural 
operations. As food accessibility is getting 
increasingly affected by climate change, it 
is becoming more important to understand 
what agriculture and agri-food services consist 
of, where they are located in the province, and 
how they are affecting the field. 
Agriculture and agri-food is known to 
“encompass several industries including 
livestock, poultry, dairy products, oilseeds, 
cereals, grains, pulses, special crops, fruit 
and vegetables, horticulture (edible and 
ornamental), honey and syrup, the organic 
sub-sector, agricultural technologies and 
equipment, animal genetics, pet food and  
animal feed, as well as the food processing 
industry, including food and beverages 
manufacturing and bakery products.”15 To 
better understand the distribution of these 
services and support systems, a series of maps 
demonstrating the agricultural and agri-food 
services in Ontario have been created. The 
series is composed of twelve map layers, each 
containing a different farming service or farm 
type. The individual map layers can be seen 

2.1 Agriculture and its Effects on 
Rural Life

Figure 6: Agriculture and Agri-Food Services in Ontario

The Charlton Community Food Hub
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place where it is sold.”22 However, as part of a 
modernization effort in 2013, the definition of 
the term was changed to “food produced in the 
province or territory in which it is sold, or food 
sold across provincial borders within 50 km of 
the originating province or territory.”23 While 
purchasing food produced in Ontario may be 
more sustainable, healthy, and economically 
beneficial than purchasing from other provinces 
and countries, it is ultimately affecting food 

22   Canadian Food Inspection Agency, “Local Food Claims Interim Policy,” Canadian Food Inspection Agency, Government of Canada, 
January 15, 2019, https://www.inspection.gc.ca/food/requirements-and-guidance/labelling/industry/origin/local-food-claims/eng/1368
135927256/1368136146333.
23   Ibid.

production and distribution in rural Northern 
Ontario communities. As the culture in Northern 
Ontario is so different from other parts of the 
province, showcasing the dynamism of farmers 
of Northern Ontario through how they grow 
their food is important. However, to do so, they 
require proper distribution and representation 
in local grocery stores.

50 KM 10 KM

Austin’s Valu-mart

Quality Meats Butcher 
Shop

The Pantry Bulk Food 
Store

Giant Tiger

Chartrand’s Your 
Independent Grocers

Yves Prime Meats 
Butcher Shop

Walmart Supercentre

Your Independent Grocers

Foodland - Kirkland Lake

Larder Lake Co-op

Giant Tiger

Thornloe Cheese

Food Basics

Legend Grocery Stores Radius of Influence
Figure 7: Local Grocery Stores

in Appendix A. By analyzing the final map, it 
is clear that most agriculture and agri-food 
services are located in the southern regions of 
Ontario (Figure 6). 
While Northern Ontario may only contain 
about 6% of the province's population, 
agriculture in the area nevertheless requires 
adequate services and infrastructure to "enable 
production, shipping and distribution of food 
products, as well as other support services (e.g., 
tile drainage and land clearing capabilities—
without which cash crop production is almost 
impossible; as well as tools and equipment 
for farm mechanisation, storage structures, 
logistics, retail support, grain handling and 
processing) and market development."16,17 In 
addition to the lack of services, the region also 
suffers from “small local markets located at some 
distance from larger markets, a lack of economic 
diversification, government dependency and a 
lack of investment potential... [and] inefficient 
transportation systems due to insufficient 
secondary road and rail systems.”18 With the 
provincial population projected to increase by 
38% over the next 27 years and with increasing 
pressures to commercialized agriculture, it is 
clear that more attention will need to be paid 
to Northern Ontario’s agriculture industry if it is 
to properly provide adequate food resources 
for its residents.19

The lack of access to fresh local foods such 
as fruits and vegetables and the high costs 
of gaining these resources are some of the 
biggest contributors to the diminishing quality 

16   Tenjendra Chapagain, “Farming in Northern Ontario: Untapped Potential for the Future,” Agronomy, no. 7 (September 6, 2017): 1-14, 
https://doi.org/doi:10.3390/agronomy7030059, 1. 
17   Ibid., 5.
18   Ibid., 5.
19   Ontario Ministry of Finance, “Ontario Population Projections, 2018–2046,” Ontario Population Projections, 2018–2046, (Queen’s Printer 
for Ontario, 2019,) https://www.fin.gov.on.ca/en/economy/demographics/projections/#map, 5-14.
20   Statistics Canada, “Farms Classified by Farm Type,” Statistics Canada, Government of Canada, accessed October 15, 2019, https://doi.
org/10.25318/3210040301-eng.
21   Development and Peace, “How Many Kilometres Do the Foods in an Average Canadian Meal Travel to Get to Your Table?,” 
Development and Peace (Government of Canada, March 22, 2012), https://www.devp.org/en/sharelent/solidarity-calendar/food-
transportation.

of rural life in Charlton and Dack. While Northern 
Ontario’s agriculture produces a variety of 
products, its main production is geared 
towards livestock, especially beef and dairy, and 
field crops such as hay, soybeans, winter wheat, 
and Barley.20 As there is little production of 
horticultural crops in the area, residents in the 
Charlton and Dack community are most often 
required to buy their fruits, vegetables, and 
herbs at the grocery store. However, with a lack 
of affordable and diversified grocery stores in 
the immediate area, residents must often travel 
to other towns and cities to purchase their food. 
In this case, locals are traveling to Temiskaming 
Shores or Kirkland Lake, both approximately 40 
minutes away (Figure 7). While there is a grocery 
store in the nearby community of Englehart, the 
food is generally more expensive and has very 
little variety. In fact, the total cost of groceries 
at the Austin Valu-mart is almost double that 
of most other grocery stores in the district. 
As the stores in these areas are part of chains 
owned by large corporations, products sold are 
often imported from other countries. This does 
not help promote or support local agriculture. 
The long distance travel of this produce is also 
detrimental to its nutritional value.21 While 
products labeled as local can be found in these 
corporate grocery store chains, they are often 
not local to the Charlton and Dack area, or to 
Northern Ontario for that matter. This is due to 
a change in the local food policies as part of a 
Food Labeling Modernization initiative by the 
Canadian Food Inspection Agency or CFIA. For 
many years, the CFIA defined the term "local” as 
“food originating within a 50 km radius of the 

2.2 Local Food Accessibility

The Charlton Community Food Hub
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The decline of the Northern Ontarian population, 
especially of the younger generations, is also a 
big contributor to the depleting quality of life 
in rural settings. Communities are starting to 
discover that one of the biggest driving forces 
for the out-migration is that rural residents feel 
like they will be left behind and will miss out on 
the opportunity of obtaining a higher quality of 
life if they stay in the smaller communities. The 
declining state of living environments and the 
reliance on resource-based economies are also 
playing a role in the decline of rural populations 
as they are not proving to be sustainable 
enough regarding the economic stability and 
needs of the people.24

With this in consideration, adding additional 
access to fresh local foods within the radius 
of influence and allowing for new agricultural 
opportunities in these rural areas will not only 
help stabilize the economy and needs of the 
residents but will also increase opportunities 
and support needed for future generations in 
Northern Ontario. Understanding what drives 
the younger population as well as integrating 
new innovative agricultural systems will help 
retain and increase the population in rural 
Northern Ontario communities.

Over the past 13 years, Charlton and Dack has 
seen a rise in its population, especially in its 
Mennonite and Amish population. This rise can 
be attributed to the high price of farm land in 

24   Chapagain, “Farming in Northern Ontario,” 6.
25   Tim Alamenciak, “A Mennonite migration is transforming agriculture – and diets – in the north,”
TVO, August 21, 2015, https://www.tvo.org/article/a-mennonite-migration-is-transforming-agriculture-and-diets-in-the-north.
26   Cornelius J. Dyck, An Introduction to Mennonite History: a Popular History of the Anabaptists and the Mennonites, (Waterloo, ON: 
Herald Press, 1993), 306.
27   Richard D. Thiessen, “Kenabeek Mennonite Church (Kenabeek, Ontario, Canada).” Global Anabaptist Mennonite Encyclopedia Online, 
November 2018. https://gameo.org/index.php?title=Kenabeek_Mennonite_Church_(Kenabeek,_Ontario,_Canada).
28   Mennonite Archives of Ontario, “Old Order Amish,” Mennonite Archives of Ontario, April 10, 2018, https://uwaterloo.ca/mennonite-
archives-ontario/mennonites-conferences/old-order-amish.
29   Barb Draper, “Customs Vary among Ontario Amish,” Canadian Mennonite Magazine, November 30, 2016, https://canadianmennonite.
org/stories/customs-vary-among-ontario-amish.

Southern Ontario. Because farmland values 
have been continuously increasing over the 
past decade, farmers, especially Mennonite 
and Amish farmers, have been looking for 
more affordable  acreage such as in Northern 
Ontario.25 Three different groups of Amish and 
Mennonites are located within Charlton and 
Dack’s radii of influence. These include the 
North Haven Mennonite Church, the Kenabeek 
Mennonite Church, and the Troyer Amish 
(Figure 10). The congregation of the North 
Haven Mennonite Church belongs to the 
Markham-Waterloo Mennonite group, which 
takes part in the Old Order Mennonite faith. 
The term Old Order refers to the "Mennonites 
of Swiss South German lineage who resisted 
acculturation more than others and eventually 
organized into numerous independent 
groups."26 The Kenabeek Mennonite Church is 
a member of the larger Nationwide Fellowship 
Church. It was formally organized through 
the outreach of the well-known Milverton 
Conservative Mennonite Fellowship in 1982 
but began services as early as 1979.27 The Troyer 
Amish take part in the Old Order Amish faith. 
This particular group of Amish, found in the 
Charlton and Dack community, stem from the 
Swartzentruber Amish of the United States.28 
This group is the most conservative with their 
beliefs concerning the use of technology – 
no electricity, plumbing, and use of horse and 
buggy. Because of their close relation, the 
Troyer Amish are also very conservative with 
their beliefs regarding the use of technology.29 
While there are no specific dates to when the 
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The recent alterations of the local food policy 
have changed the way local food is being 
distributed throughout the nation. In such a 
large province, the new expanded definition 
is misleading as it now allows food from over 
1,000 km away to be considered as local. While 
this may be beneficial in larger urban city 
centers, such as Toronto, where arable land is 
not commonly seen, it is ultimately affecting 
the distribution of local food in the small rural 
regions of Ontario. Correspondingly, to ensure 
locality, the project is taking on two radii of 
influence in which the hub will impact the 
communities within (Figure 8). The primary 

radius is 10 km and contains the municipality 
of Charlton and Dack. Taking a lead from the 
Canadian Food Inspection Agency's previous 
local food policy, the second radius is 50 
km. As most agricultural products produced 
within these radii are currently being sold and 
distributed to regions outside the radii, the 
project will aim to bring back local food into 
the Charlton and Dack region. This distribution 
can be observed in Appendix B. This will not 
only reduce transportation lengths but will also 
increase fresh food resources in areas in which 
there are none.

2.3 Radius of Influence

50 KM 10 KM

Figure 8: Radius of Influence

The Charlton Community Food Hub

2.4 The Out-Migration of the Rural 
Population 

2.5 Cultural Forces
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Amish group moved to the Charlton and Dack 
area, immigration was done in more recent 
years – between 2001 and 2015.30

While all groups have different values and 
beliefs, they are all historically deeply rooted 
in agriculture. For over 300 years, farming was 
considered an indispensable form of life.31 
Although agricultural practices differ from one 
group to another, they have all significantly 
contributed to the field of agriculture in North 
America (Figure 9). The most important practice 
to originate from their agricultural skills was 
the practice of running small family-owned 
farms.32 Most farms in the agriculture industry 
today are specialty farms in which the main 
focus is on one or two types of products. This 
may be cash crops, dairy, beef or other livestock 
products. Commercialization has been at the 
forefront of these operations. Although they 
may produce higher yields of crops, they are 
generally unsustainable as they require high 
levels of technology, large expanses of land, 
and produce a high quantity of waste.33 In 
contrast, small family-owned farms operate at 
a multifunctional level – with a focus on many 
agricultural products. Because their farming 

30   Ibid.
31   Dyck, An Introduction to Mennonite History, 407.
32   Winfield J. Fretz, “Farming Among Mennonites in North America,” Global Anabaptist Mennonite Encyclopedia Online, 1956, https://
gameo.org/index.php?title=Farming_Among_Mennonites_in_North_America.
33   Tony Loftas, ed., Dimensions of Need: An Atlas of Food and Agriculture (Rome: Food and Agriculture Organization of the United 
Nations, 1995), 36.
34   Fretz, “Farming Among Mennonites in North America.”

processes are so diverse, they can operate in 
a more sustainable and self-sufficient manner, 
where processes work in an interdisciplinary 
manner. Another great contribution to the 
agricultural practice from the Mennonite 
includes the invention of crop rotation.34 Crop 
rotation can be described as the systematic 
rotation of crops where dissimilar crops are 
grown in the same area within different 
seasons. Today, crop rotation is known as a 
great regenerative agricultural practice. Its main 
purpose is to replenish nutrients in the soil and 
increase its fertility. Another custom important 
to consider was the practice of having their 
food come directly from the farm. As previously 
mentioned, the transportation of food over 
long distances has several effects on produce. 
When fruits, vegetables, and meat products 
are grown and cultivated on location, they are 
saved from nutrient degradation and reduce 
unsustainable operations. 
Because the Mennonite and Amish 
communities have such innovative knowledge 
and sustainable agricultural techniques,, 
incorporating their strategies such as smaller 
diversified farming practices, crop rotation, 
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season is directly related to daily mean air 
temperatures and varies from place to place.39 
In Charlton and Dack, the growing season 
is measured from 10 days after the daily air 
temperature reaches 5°C or from April 1st 
to the day before the average first frost or on 
October 31st.40 From 1971 to 2000, growing 
seasons averaged from 120 to 130 days a year 
(Figure 12).41 Climate change predictions are 

39   Ibid.
40   Agriculture and Agri-Food Canada, “Length of Growing Season in Ontario,” Length of growing season in Ontario - Agriculture and 
Agri-Food Canada (AAFC), June 9, 2014, http://www.agr.gc.ca/eng/science-and-innovation/agricultural-practices/climate-change-and-
agriculture/future-outlook/climate-change-scenarios/length-of-growing-season-in-ontario/?id=1363033977515.
41   Ibid.
42   Ibid.

estimated to increase the growing season to 
140 to 150 days a year between 2010 and 2039 
(Figure 13).42

Predictions of warmer temperatures over longer 
periods are forecasted to impact landscape 
patterns and soil compositions, local native flora 
and fauna adaptability and abundance, water 
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and promoting a farm-to-table approach 
to agriculture within the project not only 
adds educational and cultural values but 
also strengthens connections within the 
community.

As climate change is becoming a more 
prominent concern, the accessibility to 
resources and the environmental conditions of 
the area are further being challenged. Over the 
next 80 years, climate is expected to change 
drastically across the province. To properly asses 
all possible outcomes, three different emission 
scenarios based on the Intergovernmental 
Panel on Climate Change’s A2 and B2 models 
from their fourth assessment report – also 
known as AR4 – have been created by the 
Ministry of Natural Resources of Canada. These 
include, 
"RCP8.5 (W m-2): Very high emission scenario 
and a failure to curb warming by 2100. GHG 
emissions are up to seven times higher than 
preindustrial levels... RCP4.5 (W m-2): A medium 
stabilization scenario where RF stabilizes by 
2100... RCP2.6 (W m-2): Medium-low scenario 
with aggressive mitigation. Emissions peak 
early, and then fall due to active removal of 
atmospheric carbon dioxide. Requires all the 
main GHG emitters, including developing 
countries, to participate early on in climate 
change mitigation policy."35

As Ontario is a large province, changes in 
temperature and precipitation have been 
observed under the three prominent drainage 
basins. These are the Hudson Bay Basin, the 
Nelson River Basin, and the Great Lakes/

35   Jenni McDermid, Shannon Fera, and Adam Hogg. “Climate Change Projections for Ontario: An Updated Synthesis for Policymakers 
and Planners.” Climate Change Projections for Ontario: An Updated Synthesis for Policymakers and Planners (Peterborough, ON: Queen’s 
Printer for Ontario, 2015), 21.
36   Ibid., 21.
37   Ibid., 21.
38   Ontario Ministry of Agriculture, Food and Rural Affairs, “Climate Zones and Planting Dates for
Vegetables in Ontario,” Ontario Ministry of Agriculture, Food and Rural Affairs, October 23, 2019, http://www.omafra.gov.on.ca/english/
crops/facts/climzoneveg.htm.

St. Lawrence Basin (Figure 11). In each basin, 
the projected climate data is observed in 
increments of 30 years, starting in 2011 and 
ending in 2100. All climate projections are 
based on baseline levels from the average 
climatic conditions of the year 1971 to the year 
2000. Since the municipality of Charlton and 
Dack is found within the Great Lakes Watershed, 
projections will be concentrated within this 
area. Average annual temperatures in the Great 
Lakes Basin are expected to rise from of 1.7˚C 
to 3.4 ˚C between 2011 to 2040, from 2.5˚C to 
5.7˚C between 2041 and 2070, and from 2.4˚C 
to 9˚C between 2071 and 2100.36 Precipitation 
will display more variable results across the 
three different climatic scenarios of the Great 
Lakes Basin. The projected changes include a 
decrease of -27mm to an increase of 189mm 
between 2011 and 2040, an increase of 2mm 
to 225mm between 2041 and 2070, and an 
increase of 13mm to 240mm between 2071 and 
2100.37 Upon further analysis of the presented 
information, the projections of the Great Lake 
Basin are portraying for drier summers and 
wetter winters. Along with the annual changes 
in temperature and precipitation, climate 
change is also expected to impact growing 
seasons – an agriculturally based climate 
variable.

Used in conjunction with local annual 
precipitation and temperature values, the 
growing season is used by farmers to measure 
the number of days during a specific period of 
the year when growing conditions for plants 
and crops are most optimal.38 The growing 

2.6 Climate Change
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supply and quality, infrastructure, and ultimately 
social and economic systems.43 The increase in 
growing season is generally perceived positively 
in agriculture as it allows for earlier seeding 
dates, longer crop growth periods, increased 
plant fertility, and for new plant growing 
opportunities. Despite that, many negative 
outcomes also stem from this occurrence. 

43   McDermid, Fera, and Hogg, “Climate Change Projections for Ontario,” i.

These include an increase in invasive species 
such as insects, weeds, and other non-native 
species, a higher chance for disease outbreaks in 
crops and livestock, as well as a greater chance 
for events related to extreme climates such as 
fires and drought. Since the agriculture industry 
is a major contributor to climate change – uses 
approximately 40% of the available land area 

Charlton

Figure 13: Projected Length of Growing Season in OntarioFigure 12: Current Length of Growing Season in Ontario

Charlton

around the globe, 70% of the world's water 
supplies, and produces an estimated 35% of 
total emitted greenhouse gases – through its 
industrialized processes, farmers must adapt 
their practices to the changing climates and 
embrace more ecologically sustainable or 
regenerative agricultural practices to reduce 
environmental degradation.44 For this reason, 

44   Dewey Thorbeck, Rural Design: A New Design Discipline, (London: Routledge, 2012), 81.

the thesis project has incorporated various 
regenerative practices. Integrating these 
strategies into the Charlton Community Food 
Hub, can not only begin to mitigate changing 
climatic factors such as growing seasons and 
warmer temperatures within the Chalrton and 
Dack region but can also create a place where 
locals can learn how to properly do so.
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Ontario is home to various ecosystems. 
In Canada, they are classified through the 
Ecological Land Classification, a hierarchical 
classification framework. This framework 
consists of the ecozone – the top of the 
hierarchy, ecoregion, ecodistrict, ecosection, 
ecosite, and ecoelement.45 Ecozones – large 
areas of land characterized by bedrock and 
long-term climatic patterns, and ecoregions – 
smaller regions of land characterized by variable 
climatic patterns directly affecting biota in 
this area, are used to describe ecosystems.46 
Canada is comprised of 15 ecozones, three of 
which can be found in the province of Ontario. 
These include the Hudson Bay Lowlands, the 
Boreal Shield, also known as the Ontario Shield, 
and the Mixedwood Plains. The municipality 
of Charlton and Dack can be found within the 
Ontario Shield. Within this ecozone, there are 
nine ecoregions. Most prominent to this project 
is the Lake Temagami Ecoregion or Ecoregion 
4E (Figure 14). Many unique characteristics 
define this region including granitic and 
gneissic Precambrian bedrock; Podzol, Brunisol, 
peat and Gleysol soils; cool and humid climate; 
and transitional forests combining elements 
of both the Great Lakes-St. Lawrence Forest 
Region and the Boreal Forest Region. Dominant 
land covers in these transitional forests consist 
primarily of mixed forest (33.2%), coniferous 
forests (19.9%), deciduous forests (17.1%), 
water (10.9%), sparse forest (5.6%), and cutovers 
(3.6%).47 The Lake Temagami Ecoregion can 
also be classified through its various fauna 

45   William J. Crins, Paul A. Gray, Peter W.C. Uhlig, and Monique C. Wester, “The Ecosystems of Ontario, Part 1: Ecozones and 
Ecoregions,” The Ecosystems of Ontario, Part 1: Ecozones and Ecoregions (Peterborough, ON: Queen’s Printer for Ontario, 2009), 1-2.
46   Ibid., 6.
47   Ibid., 32.
48   Ibid., 33.
49   Taylor H. Ricketts et al., Terrestrial Ecoregions of North America: A Conservation Assessment (Washington, DC: Island Press, 1999), 160.
50   Crins, Gray, Uhlig, and Wester, “The Ecosystems of Ontario, Part 1,” 32.

species including moose, beaver, black bear, 
lynx, snowshoe hare, wolf, coyote, white-tailed 
deer, and chipmunk.48,49 As the municipality of 
Charlton and Dack is found in the Little Clay 
Belt, its bedrock characteristics differ slightly 
from those of the Lake Temagami Ecoregion. 
For example, rather than being situated on 
bedrock of the Precambrian Shield, the Little 
Clay Belt is underlain with Paleozoic limestone 
and calcareous substrates such as Gray Brown 
Luvisols, peats, and Gleysols.50 Because of so, 
the Little Clay Belt, and in turn Charlton and 
Dack, are classified under the ecodistrict 4E-5.

Prior to the arrival of the Europeans, the reliance 
on local food sources came directly from the 
land. Because the land cover of the region 
is primarily composed of transitional forests, 
communities in the area relied on forests and 
freshwaters as sources of food. Since the arrival 
of the Europeans, food systems have changed 
drastically. Rather than relying on the land, 
Northern Ontario's food production relies 
largely on economically driven, large-scale 
agricultural systems. While the diets of Northern 
Ontario communities today consist primarily 
of domesticated agricultural products, wild 
foods from forest and freshwater ecosystems 
are still present – whether through recreational 
hunting, fishing or berry picking. Important wild 
foods in the Charlton and Dack region include 
berries, mushrooms, wild rice, vegetables, 
plants for teas and medicine, game meat, and 

3.0 GEOGRAPHIC INFORMATION

3.1 Ecosystems

3.0 Geographic Information

Charlton

Figure 14: Ontario Ecosystems

3.2 Food Found in the Charlton and 
Dack Region
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and 5/8" gypsum board (Figure 15). Although 
the abandoned building is relatively young, it 
has weathered and undergone slight damage 
over the years due to a lack of maintenance. 
This is especially apparent when looking at the 
building's roof structure.

Rather than building from new, the project 
takes on the form of an adaptive-reuse. Three 
factors have guided this decision. The first is the 
current lack of services and support systems 
needed for new infrastructure developments 
in rural Northern Ontario. With insufficient 
transportation networks, support services, 
government investments, and economic 
diversification as well as being located far 
away from large markets, erecting a new 
building would pose a challenge. The second 
factor, and perhaps the most important, is the 
environmental degradation associated with 
new constructions. While new buildings may 
seem like the optimal solution to creating 

57   Kathryn Rogers Merlino, "Building Reuse: Sustainability, Preservation, and the Value of Design," (Seattle: University of Washington 
Press, 2018), 46.

more sustainable environments, they hold 
many negative environmental implications. 
In fact, the construction and operation of 
new developments account for 41 percent 
of global energy.57 The continued spread of 
sprawl development is also threatening local, 
natural ecosystems and taking over land that 
feeds us. To create more sustainable cities 
and more environmentally efficient buildings, 
conserving and reusing existing infrastructure 
is necessary. Because the Charlton-Savard 
school is located in prime agricultural land, the 
existing infrastructure must be reused. The final 
factor considers the school’s history. Although 
the school may not seem to be historically 
significant, it stands as a symbol of Charlton 
and Dack’s repopulation efforts after the 
struggles brought on by the Great Fire of 1922.  
Repurposing the structure into something 
new not only helps to preserve the memories 
attached but also enables the building to take 
on a new purpose that is tailored to the needs 
of Charlton and Dack’s current and future 
generations.
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freshwater fish. Common wild berry species 
known to the region include blueberries, 
raspberries, strawberries, blackberries, 
saskatoon berries, cranberries, black current, 
gooseberries, chokecherries, and fire berries.51,52 
Chanterelle is a common mushroom species 
found in the Charlton and Dack municipality.53 
A common species of wild rice found in the 
area is northern wild rice, also known as marsh 
rice.54 Frequently found vegetable plants 
include fiddleheads and capers. In addition 
to the multiple plant species, Charlton and 
Dack also contain a large variety of wild meat 
sources, including both game meat and 
fish. These species include grouse, partridge, 
deer, bear, moose, pickerel, smallmouth bass, 
northern pike, lake trout, brook trout, rainbow 
trout, perch, and sturgeon.55 
As there is a large variety of wild foods in the 
Charlton and Dack region, supporting foraging 
practices and increasing forest and freshwater 
food sources in the primarily domesticated 
Northern Ontario diet offers many benefits 
to community members such as gaining 
additional nutritional benefits, reducing 
total costs of food, reducing environmental 
degradation and greenhouse gases associated 
with the agriculture industry, and increasing 
connections with the land. For these reasons, 
the project is embracing the use of native plant 
species throughout its design.

The thesis project is situated in the Charlton 
and Dack Municipality (Figure 16). Its population 
size is 868 with its highest concentration being 

51   Gina H. Mohammed, “Non-Timber Forest Products in Ontario: An Overview,” Non-Timber Forest Products in Ontario: An Overview 
(Peterborough, ON: Queen's Printer for Ontario, 1999), 15.
52   Éric Bachand, “Autonomie alimentaire: se nourrir uniquement dans la forêt,” ONFR+ video, 7:20, October 29, 2019, https://onfr.tfo.org/
la-foret-dans-le-sang-et-dans-lestomac/.
53   Mohammed, “Non-Timber Forest Products in Ontario,” 19.
54   Ibid., 28.
55   Municipality of Charlton and Dack, “Things to Do,” Municipality of Charlton and Dack, accessed November 23, 2019, http://www.
charltonanddack.com/things-to-do.
56   Statistics Canada, “Charlton and Dack, MU [Census subdivision], Ontario and Ontario [Province],”
Statistics Canada, 2017, https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.cfm?Lang=E.

between the 15 to 19 age group.56 While the 
municipality may be small, it contains many 
community spaces and amenities which can be 
characterized into three divisions; residential, 
commercial, and community. Although being 
a few kilometers away from Highway 11, 
Northern Ontario’s TransCanada Highway, the 
municipality is easily accessible through routes 
560 and 573. Additional images of the town can 
be seen in Appendix C.

The site on which the project is located is 
situated on the edge of Charlton (Figure 16 
and 17). It was selected for its natural areas, 
including a forested area and arable soil, as well 
as for the abandoned school. The school has a 
well for potable water, a septic field for sewage, 
and natural drainage swales to collect on-site 
water from precipitation. The Charlton-Savard 
school, built in 1984, was an elementary school. 
While it was well populated in its first few years, 
class sizes drastically reduced in no time. The 
school was eventually shut down in 2014 and 
the children were sent to schools in the nearby 
town of Englehart. 
The building was designed to have a variety 
of spaces. These can be classified into four 
distinct divisions including administration 
spaces, support spaces, classroom spaces, 
and multipurpose spaces. Original drawings 
and images can be found in Appendix D. 
The school’s structure is composed of wood 
framing. Its envelope consists of 4" face bricks, 
6" concrete blocks, building paper, R12 batt 
insulation, 2"x4" wood studs, a vapor barrier, 

The Charlton Community Food Hub3.0 Geographic Information

3.3 The Town of Charlton and Dack

3.4 Site Analysis

3.5 What Leads to Reusing an 
Existing Building?

Figure 15: Charlton-Savard School Wall Section



25

A

B C

I

H

F

G

ED M
LK

J

N

A: Charlton Savard Public School
B: Macdonald’s Autobody
C: Charlton Gospel Hall
D: M.G. and Sons General Store
E: Englehart and Area Fire Department Station 2

N
E

N
G

L
E

H

A
R

T

 
R I V E

R

E
N

G
L

E
H

A
R

T
 

R
I

V

E
R

F: Community Skating Rink
G: Local Campground
H: Charlton Powerhouse
I: Charlton Beach
J: Royal Canadian Legion Branch 227

K: Blackbridge Pioneer Park
L: Charlton Water Treatment Plant
M: Charlton Heritage Centre
N: North Ridge Customs

Community

Commercial

Residential

Legend:

Scale 1:7200

Tree Cover

Fields

Project Site

Figure 16: City Identification Plan



27

Title Field
(Septic Field)

Natural Drainage Swale

Natural Drainage Swale

Sewer Line

E
x
is

ti
n

g
 D

ra
in

a
g

e
 D

it
c
h

Existing Natural Drainage Course

Existing 
Natural 

Drainage 
Course

Perimeter Weeping 
Pipe to Drain in 

Natural Drainage 
Course

Flag Pole

Light Pole

Light Pole

Exisiting 
Well

N
Figure 17: Existing Charlton-Savard School Site Plan

The Charlton Community Food Hub3.0 Geographic Information

S
ectio

n 1

Scale 1:500



eastern white pine, red pine, sugar maple, 
jack pine, black spruce, red maple, and yellow 
birch.58

The site is located on two types of calcareous silt 
loam soils. These are CNS/A0 and EAS/A0 soils 
(Figure 20). CNS stands for Cane Silt Loam and 
has a soil capability rating of 4W. This soil class 
rating generally means that the soil holds excess 
water which could restrict the range of crops 
being grown.59 Cane Silt loam is classified under 
Orthic Humic Gleysols which contain general 
properties from both the Gleysolic order and 
the Humic Gleysol great group.60 Gleysolic soils 
are generally known to have properties that 
"indicate prolonged periods of intermittent or 
continuous saturation with water and reducing 

58   Crins, Gray, Uhlig, and Wester, “The Ecosystems of Ontario, Part 1,” 33.
59   John E. Gillespie et al., “The Soils of the Ville-Marie Map Sheet (Ontario Section),” The Soils of the Ville-Marie Map Sheet (Ontario 
Section), accessed October 23, 2019, http://sis.agr.gc.ca/cansis/publications/surveys/on/on90-2/on90-2_report.pdf), 33.
60   Government of Canada, “Gleysolic Soils,” Canadian System of Soil Classification, 3rd edition (Government of Canada, June 25, 2013), 
http://sis.agr.gc.ca/cansis/taxa/cssc3/GL/index.html.
61   Ibid.
62   Ibid.
63   Ibid.

conditions during their genesis."61 This saturation 
usually results from "a high groundwater table 
or temporary accumulation of water above a 
relatively impermeable layer, or both."62 These 
soils are also often associated with a variety of 
soil moisture regimes that change along with 
genesis.63 The horizon sequence of the Cane 
Silt Loam soil is as follows;  
"LFH - Thin layer of partially decomposed leaves, 
twigs, etc.;  
Ah - 0-15 cm silt loam; very dark brown (10 
YR 2/2); medium granular structure; friable 
consistency; stonefree; pH - 7.2; 
Bg1 - 15-43 cm silt loam; pale yellow (2.5 Y 7/4); 
very mottled; mottles are olive-yellow (2.5 Y 
6/8); laminar; friable; pH - 7.2; 
Bg2 - 43-68 cm silt loam; light yellowish brown 
(2.5 Y 6/4); very mottled; massive; friable; 
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3.0 Geographic Information

As the southern portion of the project’s site is 
situated next to an open field, it is fully exposed 
to the sun. The sun is most present during the 
months following the summer solstice and is 
relatively present during both spring and fall 
equinox months (Figure 18). Winter solstice 
presents little sun. As certain programs, spaces, 
and regenerative systems, such as interior and 
exterior growing spaces and solar panels to 
name a few, rely heavily on direct sun exposure, 
solar orientation has been an important factor 
to examine when redesigning the adaptive-
reuse project. 
On average, predominate winds occur from 
both North and North-West directions (Figure 19). 
While most winds in the area average 35 km/h to 
45km/h, they can reach up to 60km/h and over. 
Like with solar orientation, predominate winds 
have also been important to consider when 
designing and organizing the hub's program 
– especially in regards to the integration of 
regenerative systems such as passive ventilation, 
shelterbeds, and windbreaks.
As previously mentioned, tree species found in 
the Charlton and Dack region are from both the 
Great Lakes-St. Lawrence Forest Region and the 
Boreal Forest Region. Common species include 

The Charlton Community Food Hub

Figure 20: Soils of the Charlton-Savard School Site
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3.6 Site Conditions

3.7 Soil Analysis

 Earlton Silt Loam (Eas) Cane Silt Loam (Cns) Project SiteLegend:
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stonefree; pH - 7.4; 
Ckg - 68 cm+ silt loam; light gray (10 YR 7/2); 
laminar; friable, stonefree; calcareous; pH - 8.0."64

The second soil type found on the site is EAS. 
This stands for Earlton Silt Loam and has a soil 
capability rating of 3C. This soil class rating 
generally means that the soil has moderate 
growing limitations that could restrict the 
range of crops being grown.65 Agricultural 
limitations within this soil class are more likely 
to be caused by adverse climate conditions 
caused by low temperatures rather than by soil 
characteristics.66 Earlton Silt Loam is classified 
under Gleyed Grayed Luvisols which contain 
general properties from both Luvisolic order and 
the Gray Luvisol great group.67 Luvisolic soils are 
generally known to "develop characteristically 
in well to imperfectly drained sites, in sandy 
loam to clay, base-saturated parent materials 
under forest vegetation [deciduous, coniferous, 
and mixed forests] in subhumid to humid, mild 
to very cold climates."68 They also generally 
have "light-colored, eluvial horizons and have 
illuvial B horizons in which silicate clay has 
accumulated."69 The horizon sequence of the 
Earlton Silt Loam soil is as follows; 
"LFH - Thin layer of partially decomposed leaves, 
twigs, etc.; 
Ah - 0-5 cm silt loam; very dark grayish brown 
(10 YR 3/2); fine granular structure; friable 
consistency; stonefree ; pH - 6.0; 
Aegj - 5-18 cm silt loam; light gray (2.5 Y 7/2); 
mottled; fine platy ; friable ; stonefree ; pH - 5.6; 
AB - 18-43 cm silty clay loam; light yellowish 
brown (2.5 Y 6.4) ; mottled ; fine subangular 
blocky; firm; stonefree; pH - 6.5; 

64   Gillespie et al., “The Soils of the Ville-Marie Map Sheet (Ontario Section),” 51.
65   Ibid., 33.
66   Ibid., 32.
67   Government of Canada, “Gleysolic Soils.”
68   Government of Canada, “Luvisolic Order,” Canadian System of Soil Classification, 3rd edition (Government of Canada, June 25, 2013), 
http://sis.agr.gc.ca/cansis/taxa/cssc3/chpt08.html.
69   Ibid.
70   Gillespie et al., “The Soils of the Ville-Marie Map Sheet (Ontario Section),” 53.
71   Land Resource Research Centre, “Soils of Gogama Area,” Soils of Gogama Area (Ottawa, ON: Map Reproduction Centre, 1986), http://
sis.agr.gc.ca/cansis/publications/surveys/on/on59/index.html.

Btgj - 43-66 cm silty clay loam; light olive-brown 
(2.5 Y 5/4); mottled; medium subangular blocky; 
firm; stonefree; pH - 7.0; 
Ck - 66 cm+ silt loam; light brown to light gray 
(10 YR 7/2); platy; friable; stonefree; calcareous; 
pH - 8.0."70 
Both soils are classified under topographic 
classes A0 meaning slopes are level to very 
gentle (0-2% slope) and are stone free.71 While 
both soils' capabilities are limited, they are 
arable through management practices such as 
a proper drainage system. 
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4.0 CASE STUDIES

Figure 21: Case Study Locations

Rural design has gained popularity over the 
last few years. As climate change is affecting 
accessibility to resources and environmental 
conditions globally, architects are becoming 
more concerned with how architecture can 
address these effects. With sustainability and 
agriculture at their forefront, the following three 
case studies have served as primary inspirations 

for the design of the Charlton Community Food 
Hub (Figure 21). Other case studies consulted 
can be seen in Appendix E.



Location: Toronto, Ontario, Canada
Architects: DTAH, Diamond Schmitt Architects, 
Parsons Brinckerhoff, Claude Cormier + Associés, 
Ferruccio Sardella Landscape Architect, LGA 
Architectural Partners, PLANT Architects, and 
PROCESS

Located in Toronto, Ontario, Evergreen Brick Works 
is a community demonstration hub showcasing 

72   Seana Irvine and Erin Elliott, “Transformation: The Story of Creating Evergreen Brickworks,” Transformation: The Story of Creating Evergreen 
Brickworks, accessed November 11, 2019, https://www.evergreen.ca/downloads/pdfs/Transformation-EBW.pdf), 10.

sustainable building strategies and practices. It is 
a place to "inspire and support sustainability. It is a 
place to demonstrate and share best practices for 
creating healthier communities and improving 
environmental health, while supporting a 
burgeoning green economy."72 While it has been 
designed by various architects such as DTAH, 
Diamond Schmitt Architects, LGA Architectural 
Partners, Parsons Brinckerhoff, Claude Cormier 
+ Associés, and Ferruccio Sardella Landscape 
Architect, current projects are being conducted 
by LGA Architectural Partners, PLANT Architects, 
and PROCESS. Like the Charlton Community Food 
Hub, the Evergreen Brick Works is an ongoing 
adaptive-reuse project. Before becoming a 
community hub for the residents of the Greater 
Toronto Area, the venue was home to the 20-
year abandoned Don Valley Brick Works, a well-
known brick factory. Today, besides supporting 
sustainable strategies, its main programmatic 
focus revolves around urban agriculture. To 
support this program, agriculture takes form 
in two different ways – through outdoor green 
spaces as well as through closed-loop growing 
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operations.73 Spaces to support this program 
encompasses multiple outdoor gardens such 
as the plant positivity garden, food gardens in 
forms of permaculture and balcony gardens, 
a greenhouse, an indoor vertical garden, 
composting spaces, cooking classrooms for their 
youth programs – both indoor and outdoor, 
and a native plant nursery. To inspire a greater 
connection between the local community and 
nature, vibrant public spaces have also been 
included within the program. These include 

73   Evergreen, “Urban Agriculture at Evergreen Brick Works,” Evergreen, accessed November 11, 2019, https://www.evergreen.ca/our-projects/
urban-agriculture-at-evergreen-brick-works/.

spaces for the local farmer’s markets, a garden 
market, a café and restaurant selling food 
sourced from local farmers, a children's play 
garden, pavilions, art exhibits, parks, and outdoor 
common spaces (Figure 24, 25 and 26). Evergreen 
Brick Works' program has been a great inspiration 
in the reprogramming and development of the 
Charlton Community Food Hub's programs and 
spaces.

Figure 24 Young Welcome Centre Farmers' Market

Figure 25: Belong Cafe at the Evergreen Brick Works Figure 26: Children Garden Greenhouse

4.1 Evergreen Brick Works

Figure 22: Drone View of Evergreen Brick Works

Figure 23: Public Area at the Evergreen Brick Works

4.0 Case Studies
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Figure 29: Artscape Wychwood Barns Entrance

Figure 30: Artscape Wychwood Barns Covered StreetFigure 28: Live/Work Studio at Artscape Wychwood Barns

4.2 Artscape Wychwood Barns

Figure 27: Artscape Wychwood Barns Signage

4.0 Case Studies
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The Charlton Community Food Hub

Location: Toronto, Ontario, Canada
Architects: DTAH 

Designed by architects DTAH, the Artscape 
Wychwood Barns is a community hub 
centered around art, culture, community, urban 
agriculture, environmental conditions, and food 
security.74 Before becoming a community hub, 
Artscape Wychwood Barns was a housing facility 
made up of five streetcar sheds for the Toronto 
Civic Railway or the TCR. Today, the complex 
houses a variety programs and spaces such as 
affordable artist live/work spaces, administrative 
facilities for local not-for-profit organizations, art 
studios, outdoor community growing areas, a 
greenhouse, a community-run art gallery, and a 
covered street used for events, conferences, and 
farmers' markets (Figure 28, 29, and 30).75 These 
spaces are located within the five main barns; the 
Studio Barn, the Covered Street, the Community 
Barn, the Green barn – also known as the Stop 
Community Food Centre, and the Fifth Barn. 
Although reusing and repurposing the building 
were important aspects to the project, the 
main vision for Artscape Wychwood Barns was 
“imagined as a multifaceted community centre 
where arts and culture, environmental leadership, 
heritage preservation, urban agriculture and 
affordable housing were brought together to 
foster a strong sense of community.”76 Because 
the adaptive-reuse project aimed to conserve the 
original character and uniqueness of the railway 
station wherever possible, Wychwood Barns has 
served as inspiration when reprogramming and 
redeveloping the Charlton-Savard school into 
the Charlton Community Food Hub. 

74   Artscape DIY Creative Placemaking, “Artscape Wychwood Barns,” 
Artscape DIY - Artscape Wychwood Barns, accessed November 11, 
2019, http://artscapediy.org/Case-Studies/Artscape-Wychwood-
Barns.aspx.
75   Ibid.
76   Ibid.
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Location: Somis, California, United States
Architect: SPF Architects 

Designed by SPF Architects, the Somis Hay Barn 
is a small component of a larger citrus grove. It 
is 3,000 sqft in size and contains four horse stalls, 
client storage areas for tractors and all the other 
farm equipment, and an office.77 While the barn 
takes on a contemporary interpretation of the 
otherwise utilitarian structure, its most enticing 
component is the incorporation of hay as exterior 
cladding (Figure 31 and 32). In addition to acting 
as extra layers of insulation, the hay represents 
the “ephemeral nature” of the agrarian lifestyle. 
As described by SPF Architects, “the hay, when  

77   SPF Architects, “Somis Hay Barn,” SPF Architects, March 11, 2019, https://www.spfa.com/work/somis-hay-barn.
78   Ibid.

stacked along the outer storage shelves in the 
winter, is green, but as the season unfolds turns 
yellow, announcing that it is time to remove it 
from the shelves and use it for feed. The façade 
is forever in a state of evolution, and we imagine 
our humble barn to be a metaphor for life, death 
and birth: common seasonal themes in an 
agrarian society.”78 The Somis Hay Barn has been 
a great inspiration when developing throughout 
the design of the barn.

4.0 Case Studies

4.3 Somis Hay Barn

Figure 31: Somis Hay Barn Full Shot Figure 32: Somis Hay Barn Side Close-Up

The Charlton Community Food Hub
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The architectural programming within the 
thesis revolves around three themes. These 
include education, community, and technical 
design. While all three design responses require 
distinct spaces and design considerations, 
the overall proposed programming aims to 
combine the multiple layers into one integrative 
design narrative. The result is a design that 
supports interaction and collaboration in both 
a demonstrative and functional manner.
The primary programmatic response revolves 
around education. More specifically, it aims to 
educate locals, through a hands-on approach, 
on the various processes behind the production 
of fresh foods in Northern Ontarian climatic 
conditions. This response is represented 
through several educational spaces and 
components that are integrated around the site. 
These include growing spaces, in both interior 
and exterior contexts; a lab space, to study, 
monitor and test both plant species and water 
quality; a kitchen space, to learn how to cook 
with fresh local food products and experiment 
with new recipes; and multiple education nodes 
for presentations and workshops surrounding 
activities facilitated on-site.
The secondary programmatic response 
is focused on community. In many ways, 
community is what makes for a successful 
rural life. It is needed to build networks and 
relationships, to learn new skills and grasp new 
knowledge, to strengthen cultural connections, 
and to create a support system. Like with the 
primary response, the community theme is 
represented in the thesis through various 
spaces and components. These consist of a 
large multipurpose space to host events such 
as farmers' markets, youth and adult programs 
geared towards food production, food trade 
programs, community dinners and cooking 

79   Steven A. Moore, "Technology, Place and Nonmodern Regionalism" (2010), 376.

classes, and community growing spaces 
such as a greenhouse and outdoor plots. The 
incorporation of this program not only creates 
a meeting space for the community but allows 
the various cultural communities in the area, 
such as the Mennonites and Amish, to increase 
connections as well as share their knowledge 
and skills surrounding sustainable ways of 
farming to other residents.
The final programmatic response corresponds 
to technical design. This encompasses both 
support spaces and regenerative design 
interventions. Support spaces are represented 
through both building support areas such as 
mechanical and electrical rooms, washrooms, 
and storage rooms, as well as farming support 
areas. These secondary agricultural areas would 
comprise of both storage for farming tools 
and equipment as well as shelter for livestock, 
food, and manure. On the account of climate 
change being a major concern, regenerative 
architectural and agricultural strategies are 
integrated at various scales throughout the site. 
This implementation will not only help reduce 
negative environmental impacts associated 
with architecture and agriculture but will also 
facilitate the production of crops in years to 
come.

The term "regenerative" describes processes 
that “provides for the continuous replacement, 
through its own functional processes, of the 
energy and materials used in its operation.”79  
It is a new alternative to the well-known 
concept of “sustainability”. Through the past 
few years, sustainable processes have seemed 
to reign over how we design. The original 
purpose of the sustainable movement was 
to minimize negative effects brought forth 
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5.0 Programmatic and Conceptual Intentions

As previously mentioned, rural areas throughout 
Northern Ontario are consistently being 
faced with new challenges concerning their 
ecologies, economies, and livelihoods. Because 
of so, it is becoming increasingly imperative 
to develop solutions that will enhance their 
communities' agricultural capacities towards 
a more sustainable future. With a focus on the 
small rural community of Charlton and Dack, 
ON, the thesis explores the redevelopment of 
an abandoned school and its accompanying 

site. More specifically, the thesis aims to answer 
the following question: while considering 
the impacts of climate change, how can the 
Charlton-Savard School be redeveloped to 
fulfill the agricultural needs of current and 
future generations in the Charlton and Dack 
municipality? As a result, this adaptive-reuse 
project transforms the school into a community 
space that serves as a multipurpose hub 
centered around producing and promoting 
fresh and sustainable local food. 

5.0 PROGRAMMATIC AND CONCEPTUAL 
INTENTIONS

Primary programmatic response

Secondary programmatic response

Support Spaces

Indoor Growing 
Spaces

Outdoor Growing 
Spaces

Community
Kitchen

Laboratory

Educational 
Spaces

Indoor Growing 
Spaces

Community 
Spaces

Greenhouse 
Support

Building 
Support

Outdoor 
Growing 
Support

Outdoor Growing 
Spaces

Figure 33: Program Diagram

5.2 What Does “Regenerative” 
Mean?

The Charlton Community Food Hub

5.1 Programming
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Initial design development was conducted 
through the Spatial Requirements Matrix. 
In a similar manner to the two previous 
spreadsheets, the Spatial Requirements Matrix 
was created to assess the requirements of 
each space found within the thesis in terms of 
accessibility, privacy, lighting, materials, furniture 
and equipment and so forth. In addition to 
envisioning spatial requirements in a more in-
depth manner, the Spatial Requirement Matrix 
also allowed for the preliminary visualization 
of interventions that could be made within 
the thesis project and to envision the possible 
location of spaces and regenerative systems. 
The Spatial Requirements Matrix can be found 
in Appendix H.

The distribution of spaces within the thesis 
is focused on two main components. These 
are site conditions, and spatial relationships  – 
including those between regenerative systems. 
Site characteristics include climatic conditions 
such as wind and precipitation, solar orientation, 
topography, existing vegetation, and soil types. 
As certain programs, spaces, and regenerative 
systems such as growing spaces, solar panels, 
and rainwater harvesting rely heavily on these 
conditions, site characteristics are important 
factors to examine when redesigning the 
spatial programming of the thesis projects. 
The second component essential to the 
distribution of space is spatial relationships. 
Spatial relationships consider how spaces 
and regenerative systems in both interior and 
exterior conditions relate to one another. More 
specifically, they asses the visual and physical 
connections, accessibility, and circulation 
required between each space or system.
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through human activities all the while satisfying 
the needs of society by conserving energy 
and natural resources. While that may have 
worked at the time, we are an ever-growing 
population and are using more energy than 
we are conserving. We will continue to do so 
as time moves forward. However, as Stephen 
Moore wrote in his critique Technology, Place, 
and Nonmodern Regionalism, “while it is 
not possible for any technological system to 
reconstitute all of the energy consumed in its 
own creation, architecture - or place-forms ...  
can certainly participate far more effectively 
in the natural energy flows of a place than 
current technological practices do.”80 Applying 
regenerative systems to design can not only 
reduce effects brought on by day-to-day 
operations but can also begin to regenerate 
lost energy through choices of materials, 
building systems, construction strategies, and 
overall operation. While there are various types 
of regenerative processes, this thesis will be 
approaching the following two; regenerative 
agriculture and regenerative architecture.

The regenerative systems found in this thesis 
are largely inspired by Jason McLennan’s 
Living Building Challenge. The living building 
challenge is a design and construction standard 
developed to reduce the ecological impacts 
of architecture and construction through the 
incorporation of regenerative systems. More 
specifically, it “provides a framework for design, 
construction and the symbiotic relationship 
between people, our community, and nature. 
The Living Building Challenge calls for action 
to restore the relationship between people 
and nature in an increasingly urbanized world 
as we become more and more disconnected 

80   Moore, "Technology, Place and Nonmodern Regionalism,” 376.
81   International Living Future Institute, “Living Building Challenge 4.0: A Visionary Path to a Regenerative Future,” Living Building 
Challenge 4.0: A Visionary Path to a Regenerative Future, 4th ed., 2019, 4.

from the world with which we evolved.81 The 
project’s regenerative systems revolve around 
five key categories or ‘petals’. These are place, 
water, energy, health, and beauty.

The final selection of regenerative systems 
within this thesis was accomplished using two 
different spreadsheets. They are the Systems 
Research Matrix and the Systems Metric. 
These were created to categorize the research 
conducted and to ultimately ease the final 
system selection.
The first spreadsheet is the Systems Research 
Matrix. The primary purpose of this selection 
tool is to organize research on possible 
regenerative systems. Research is divided into 
two categories. These are the system pros, and 
system cons. The Systems Research Matrix can 
be seen in Appendix F.
The second sheet is the Systems Metrics. Used 
in conjunction with the Systems Research 
Matrix, the Metrics evaluates each possible 
regenerative system according to project-
specific benefits. These benefits are divided 
into four distinct sections including food 
accessibility, cultural identity, economic viability, 
and environmental sustainability. Along with 
evaluating the effectiveness and relativeness of 
each system to the thesis project, the Systems 
Metrics is also beneficial in selecting systems 
that work holistically or, in other words, that 
support relationships between the building, 
the site, the people, and nature. The Systems 
Metrics is located in Appendix G.
The final systems found within this thesis have 
been established based on what systems best 
support relationships within the project’s site 
and that ultimately prove to bring the most 
benefits to the project (Figure 34).

5.0 Programmatic and Conceptual Intentions

5.3 Regenerative Systems

5.5 Initial Design Development

The Charlton Community Food Hub

5.6 The Distribution of Spaces and 
Systems

5.4 Regenerative System Selection
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The Charlton Community Food Hub 5.0 Programmatic and Conceptual Intentions
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Figure 34: Regenerative Systems Diagram 
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In order to achieve the final architectural 
design proposal, the existing Charlton-Savard 
School has undergone many changes (Figure 
35-57). The interventions conducted range 
from minimal to major and affect both the 

building and the site. The redevelopment effort 
was conducted in four parts. These are the 
front lot, the fields, the building, and the barn 
(Figure 59). Each design phase considers the 
implementation of the three programmatic 
responses – education, community, and 
technical design. The result is a fully integrated 
design narrative that supports interaction and 

6.0 ARCHITECTURAL DESIGN PROPOSAL

The Charlton Community Food Hub6.0 Architectural Design Proposal

6.1 Architectural Design 
Development

Figure 35: Current Site Conditions

collaboration in a demonstrative and functional 
manner. The current site conditions inform the 
design of the landscape as well as shape how 
the building is redeveloped. Regenerative 
design strategies are considered throughout 
each design intervention. This maximizes the 
relationship between people and nature and 
begins to reduce negative environmental 

impacts brought forth through architectural 
and agricultural processes. The selection 
of building materials reflects the nature of 
an adaptive-reuse project by incorporating 
recycled materials from within the thesis’ radius 
of influence (Figure 70).

N
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The Charlton Community Food Hub 6.0 Architectural Design Proposal

Figure 36: Existing Floor Plan
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The Charlton Community Food Hub 6.0 Architectural Design Proposal

Figure 37: Site Demolition Axonometric

Figure 38: Site Demolition Plan

Figure 39: Site Additions Axonometric

Figure 40: Site Additions Plan
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The Charlton Community Food Hub 6.0 Architectural Design Proposal

Figure 42: Roof Demolition Plan

Figure 43: Central Structure Demolition Axonometric

Figure 44: Central Structure Demolition Plan

Figure 41: Roof Demolition Axonometric
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The Charlton Community Food Hub 

Figure 47: Interior Structure Demolition AxonometricFigure 45: Pathway Addition Axonometric

Figure 46: Pathway Addition Plan Figure 48: Interior Structure Demolition Plan

New permeable paver 
pathways are added 

on-site.

Exisiting structure is 
demolished. Materials 
are reused throughout 

the building.

6.0 Architectural Design Proposal
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The Charlton Community Food Hub 

Figure 49: Interior Structure Addition Axonometric

Figure 50: Interior Structure Addition Plan
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6.0 Architectural Design Proposal
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Figure 51: Roof Addition Axonometric

Figure 52: Roof Addition Plan
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The Charlton Community Food Hub 

Figure 55: Landscape Additions Axonometric

Figure 56: Landscape Additions Plan
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(see section 6.5 for more 

details).

Underground water 
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Furniture and 
equipment is 
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Exisiting trees are removed 
and transplanted elsewhere 

on-site.

6.0 Architectural Design Proposal

N
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Figure 53: Tree Demolition Axonometric

Figure 54: Tree Demolition Plan
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The Charlton Community Food Hub 6.0 Architectural Design Proposal

Figure 57: Final Architectural Design Proposal
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6.0 Architectural Design Proposal The Charlton Community Food Hub 

Previously composed of an asphalt parking strip 
and concrete paths leading to the building, 
the front lot is transformed into an interactive 
forest. The approach behind the landscape 
design is of an ecological focus where various 
plant species, both native and non-native, are 
thoughtfully integrated within the existing 
forest as well as arranged onto the bare existing 
site. The entrance to the site is changed to a 
singular entrance which leads into the main 
parking lot (Figure 58). Due to the unsustainable 
nature of asphalt paving, the roads and 
pathways, with the exception of the main 
pathway, are replaced by permeable pavers. 
This option helps to mitigate stormwater runoff 
from surrounding impermeable surfaces, 
enables natural treatment of rainfall, reduces 
heat island effects, and increase groundwater 
recharge. Increasing groundwater is especially 
important in this thesis as the existing water well 
is used as a potable water source throughout 
the building. Drainage ditches found on site are 
transformed into bioswales. This intervention, 
in a similar manner to permeable pavers, also 
help mitigate stormwater runoff and treat 
water from surrounding impermeable surfaces. 
Trees and native plants found within the 
thesis’ radius of influence populate the parking 
area. This intervention is made to expand the 
existing forest, and ultimately the agroforestry 
field, further onto the site and within various 
programmatic spaces in an integrative way. 
Increasing the forest also create windbreak 
and shelterbeds which protects the site from 
any strong winds. Planting is done in a layered 
manner, including trees, shrubs, and understory 
layers, to reflect the natural processes found 
in the forest. The proposed plant species also 
complement those that are found within the 
existing landscape. Garden beds filled with 
various species replace every other parking 

spot to enhance the site’s vegetation. As the 
land below the parking lot is not being used 
for agricultural purposes, a geothermal system 
with vertical loops is installed. This helps to 
reduce the ecological disturbance on-site. Due 
to the building’s large footprint, the system 
requires 37 bores hole spaced at approximately 
20ft apart or under every other parking space. 
To bring awareness to the geothermal system, 
etchings are featured on the pavers. These are 
placed above every borehole and showcase 
the location of the vertical loops. Used in 
conjunction with hydronic in-floor radiant 
heating, the geothermal system is installed to 
heat and cool the building. Users are brought 
to the building through three individual 
pathways. These are arranged in a way that 
frames the building and its various programs. 
The pathways’ straight axes lead the user’s 
focus from the front lot to the fields. As the 
main intent of the architectural design proposal 
is to produce and promote fresh local foods, 
this visual connection is critical. The landscape 
between the main pathways contains three 
demonstration gardens. Plant species found 
in each garden revolve around distinct 
themes. These are the productive garden, a 
series of cultivatable native plant species; the 
rain garden, water-tolerant vegetation that 
increases groundwater recharge; and the 
pollinator garden, plant species that supply 
pollen to pollinators. Planting within this area 
was done in a way that mimics that of the local 
agricultural fields. Narrow boardwalk pathways 
are integrated within each demonstration 
garden. This not only allows visitors to further 
explore the natural spaces but also enables 
them to learn about various plant species 
and small-scale gardening. A small node is 
located in the center of the rain garden. The 
space primarily serves as an outdoor education 
space for students and visitors alike, however, 
can also be used to sit, read, eat, and so forth.

6.2 The Front Lot Design Proposal

Figure 58: Parking Lot Vignette
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The Charlton Community Food Hub 

The agricultural demonstration fields use the 
surrounding environment as a design tool. 
The fields are divided into four sections, each 
focusing on their distinct environmental 
conditions. More specifically, each field is 
designed around a specific soil type, existing 
vegetation or landscape topography. The 
various field types and systems showcase how 
others in the Charlton and Dack community 
can integrate regenerative agriculture within 
their agricultural operations. While the fields 
serve as a teaching tool for the surrounding 
agricultural community, they also increase local 
food resources.
The first, and perhaps largest agricultural 
demonstration space, is the Agroforestry field. It 
is located on the north portion of the site within 
the existing forest. Agroforestry is known as the 
integration of trees and shrubs within crops. 
This method of farming aims to improve soil 
fertility, increases biodiversity, and enhances 
carbon sequestration. Because the thesis 
site already contains an existing forest space, 
cultivatable crops have been integrated within. 
As previously mentioned, in an effort to create 
an integrative design narrative, the Agroforestry 
field has been expanded into the parking lot. By 
doing so, this intervention also helps to increase 
the agroforestry crop yields. Proposed plant 
species include wild native productive plant 
species such as those mentioned in section 3.2: 
Food Found in the Charlton and Dack Region. 
This vegetation is also perennial meaning that 
it will continue to grow without having to be 
replanted every year. Incorporating perennial 
plants within the landscape not only reduces 
maintenance efforts but also helps to conserve 
carbon stored in the soil. Because these 
plant species are conditioned to the climatic 
conditions and soils of the region, additional 

82   Soil-Max, “How Tiling Works,” Soil-Max, accessed March 25, 2020, http://soilmax.com/water-management/how-tiling-works/.

irrigation and drainage systems have not been 
integrated. As a way to further educate visitors 
on agroforestry principles and native tree and 
plant species, an education node is integrated 
within the field.
The second field located within the project 
is the Earlton Field. This field is located above 
Earlton Silt Loam soil. Due to its soil classification 
rating of 3C, it is considered to have the most 
optimal growing conditions. Although the 
Earlton Silt Loam soil is considered arable, 
it also contains imperfect drainage. For this 
reason, a tile drainage system is installed. This 
system is made to remove excess moisture and 
water from the soil’s subsurface. The extraction 
process is typically done through a series of 
drainage pipes, or tiles, which are located 
below the soil’s surface and under plant roots.82 
Pipes within the Earlton Field are placed in 
a horizontal loop manner. Because drainage 
is minimal, the pipes required are 3 inches in 
diameter, spaced 50 feet from one another, and 
placed at a depth of 4 feet. Once drained from 
the soil, the water flows into the open central 
drainage ditch and down towards the water 
filtration area where it is pumped out of the 
ditch, filtered, and stored into one of the three 
25,000 gallon underground water cisterns for 
reuse (Figure 60).
The Cane Field is the third proposed agricultural 
demonstration field. It is located on Cane 
Silt Loam soil. Like with the Earlton Field, the 
Cane Field also requires a tile drainage system. 
However, due to the poor drainage capability 
of the soil, the systems requires pipes to be 4 
inches in diameter and spaced 40 feet from 
one another to achieve proper drainage.
The proposed plant species within these two 
fields are climate-resistant field crop species 
that complement those found in other local 
farms. These include oats, soybeans, barley, 

buckwheat, and potatoes to name a few. To 
replenish nutrients in the soils, increase soil 
fertility, and enhance carbon sequestration, 
regenerative strategies such as no-till farming 
and crop rotation are utilized within these 
two fields. As these strategies also stem from 
the Mennonite and Amish communities, their 
integration within the thesis also supports 
collaboration and cultural identity. Irrigation 
within these fields is controlled through 
sprinkler systems.
The final field is the Xeriscape Field. Like with 
Cane Field, soil in this area hold poor drainage 

capabilities. However, due to the nature of 
the agricultural method, the field requires no 
drainage or irrigation systems. Similarly to the 
Agroforestry Field, proposed plants within this 
agricultural demonstration area are productive 
and perennial native species. Incorporating 
a xeriscape field within the thesis proposal 
not only reduces costs and maintenance 
associated with drainage and irrigation systems 
but also prevents soil erosion and compaction. 
The Xeriscape Field also serves as an example of 
how to work with the land rather than against 
it.

6.0 Architectural Design Proposal

6.3 The Fields Design Proposal

Figure 60: Fields Vignette
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The new community hub was designed in a 
way that utilizes the surrounding environment 
within the program whether that be in the 
regenerative systems, the spatial planning 
or the materials. It has also been designed as 
an opportunity to be utilized as a teaching 
tool. The new hub has been developed into 
three sections which include the community 
spaces, the building support spaces, and the 
experimentation spaces (Figure 63). 

The community space is mainly designed to 
support interaction and collaboration. Users 
can enter the space through the southern 
main entrance coming off the central walking 
pathway. The entrance spills directly into 
the exhibition space which was created to 
exhibit information on the building's multiple 
regenerative strategies. 
The space’s form and exterior façade mimic 
a tree (Figure 66). The prominent green 
roof structure imitates the tree’s canopy by 
offering shade and protection to those who 
stand below. The low and enclosed profile of 

the roof evokes the compacted feeling that 
comes with traveling through a forest. The 
cladding material within this area is reclaimed 
barn wood from old barns located within the 
radius of influence. This brings in another layer 
of locality to the project. The wood material 
imitates that of the tree’s trunk. Glazing within 
the exhibition space is transformed from the 
existing building’s windows to floor to ceiling 
windows. Like with the cladding materials, 
the vertical windows mimic the form of the 
tree trunk. To increase daylighting, clerestory 
windows are integrated along the perimeter 
of both the community and building support 
spaces. This not only allows private spaces to 
receive daylight but also starts to imitate how 
sunbeams are portrayed throughout forested 
areas. 
The multipurpose space is directly connected 
to the exhibition space. This proposed area is 
meant to host large events such as local farmers' 
markets, community dinners, workshops, 
and so forth (Figure 62). Because of so, the 
space is kept open and flexible. Other than 
the insertion of a few openings, the original 
structure and envelope of the building remain 

the same. Contrary to the exhibition space, 
the multipurpose room contains high ceilings 
with an exposed structure. This design move 
enhances the open feeling intended for the 
multipurpose space. The transition between 
the two ceiling heights of the community space 
engages with the movements of compression 
and release. These movements play off those 
typically felt when one emerges from the forest 
to an open expanse of land. As a way to further 
bring the surrounding environment indoors, 
thin, vertical glazing, resembling those of the 
exhibition space, is placed onto the western 
façade. To facilitate the unloading of goods 
for farmers’ markets and other large events, 
a large outdoor loading area is implemented 
(Figure 67 and 68). Garage doors are added to 
facilitate the transportation process. Nanawall 
panels are placed on the eastern and western 
walls. This not only increases daylighting 
within the space but also controls the privacy 
levels between both the exhibition space and 
the semi-covered outdoor space – meant for 
outdoor events and gatherings. The loading 
area and semi-covered outdoor space are both 
covered by a wrap-around pergola structure. 

Vegetation rests on these structures and acts as 
a shading device during the summer months. A 
community kitchen is located within the center 
of the multipurpose space. While the kitchen 
was primarily designed as a learning tool, 
where students and visitors are taught how to 
cook with fresh local produce grown on-site, 
it is also made to accommodate community 
events. To create an adaptable and flexible 
space, nanawalls have been incorporated. This 
allows users to control privacy levels. 
The community greenhouse is located directly 
beside the community kitchen and focuses 
on providing the community with sustainable, 
locally grown produce. The structure changes 
from lumber and masonry to a steel structure 
and rigid polycarbonate panels (Figure 73). 
The steel materials are obtained from local 
steel manufacturers as well as Mennonite 
and Amish families. Plant growth within this 
greenhouse is done through recovery drip 
hydroponic systems that allow for water reuse. 
The hydroponic base consists of 6” troughs.

The building support space and the community 

6.4 The Building Design Proposal

6.4.1 The Community Space

Figure 61: Exhibition Space Vignette Figure 62: Multipurpose Space Vignette

6.4.2 The Building Support Space
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Figure 63: Proposed Floor Plan
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Figure 64: Courtyard Vignette

space are located within the same structure 
(Figure 65). The building support section consists 
of washrooms, a janitor room, a combined 
mechanical-electrical room, and a staff room. 
Washrooms feature compostable toilets as 
well as waterless urinals. Compost from the 
toilets is collected once completely processed 
and is used in all non-productive gardens. The 
inclusion of these toilet systems greatly reduces 
water usage and electricity consumption 
within the proposed architectural design. The 
combined mechanical-electrical room has 
been designed as an educational tool. This 
space is used to house regenerative systems 
and system units such as a heat recovery 
ventilator, a geothermal pump, a DC to AC solar 
power converter, a backup solar battery, and 
so forth. While users may not be able to freely 
access the space, systems can be observed 
through newly implemented glass walls (Figure 
68). As previously mentioned, a wrap-around 
clerestory window is incorporated within the 
building support space to allow for daylighting.

The main pathway between the two proposed 
building structures serves as a connection point 
between the community space, the building 
support space, and the experimentation space. 
Due to its central location, the pathway doubles 
as an integrative courtyard space allowing for 
relationships between the multiple programs 
and regenerative systems (Figure 64). In an effort 
to stitch together the front lot garden spaces, 
to the fields, bioswales are placed along the 
pathway. Two pergola structures are integrated 
between both building structures and above 
the two underground water cisterns serving 
water to the hub. These have been strategically 
placed the bring attention to these hidden 
rain harvesting components. To further expose 
the water harvesting process, rain chains are 
hung from the pergola structures and drain 

down to the bioswales. Hydrochromic paint, 
a transparent paint that only reveals artwork 
when wet, is used on the pathway’s concrete 
ground surface to increase programmatic 
connections. The artwork featured on the main 
pathway represents Charlton and Dack's main 
water source; the Blanche River. In an effort to 
reuse existing building materials,  bricks are 
layed within the concrete pathway to further 
highlight the path of the Blanche River. Like with 
the community outdoor pergola, vegetation 
grows on the two courtyard pergola structures. 
A bicycle parking area is included near the 
central courtyard. This permits visitors to access 
the space in a more sustainable manner.

The experimentation building is divided 
into two sections; the laboratory and the 
experimentation greenhouse. Both areas 
were primarily designed as a learning node 
where community members, educators and 
lab technicians who have knowledge of 
rainwater harvesting or hydroponic growing 
can come teach students and community 
members how the systems are operated. The 
laboratory space features rainwater harvesting 
equipment, a building management system, 
testing stations, and a small gardening storage 
area. This main space is used to study, monitor, 
and test both plant species and on-site water 
quality. A clear rainwater cistern, hot water tank, 
and greywater filtration system allow visitors to 
observe how rainwater is processed. To better 
combine the lab space to the courtyard and 
to other building programs, nanawalls and 
windows are included in both the northern 
and southern walls (Figure 69). This not only 
opens up the space but also allows for natural 
ventilation to move throughout the building. 
The experimentation greenhouse comprises 
recovery drip hydroponics, an airlock system to 
reduce heat-loss, a steel structure composed of 

local steel, and rigid polycarbonate panels.
Community garden beds are included near 
the experimentation space (Figure 67). This 
space allows locals to grow their own produce. 
The garden area also contains compost bins 
and preparation tables which doubles as 
an educational node centered around food 
preparation and composting. Visitors can also 
use this area to gather, eat, sit, and read.
Trees are integrated within the communal 
outdoor areas to enhance interactions between 
nature and people. Like with the parking lot, 
planting is done in a layered manner, including 
trees, shrubs, and understory layers, which 
reflect the natural processes found in the forest. 
The proposed plant species also complement 
those that are found within the surrounding 
landscape.

The original building has undergone many 
changes. Out of all interventions, the new 

roofs are the most major. These were designed 
with the regenerative systems in mind. More 
specifically, the materials and slopes were made 
to accommodate solar panels, green roofs, and 
rainwater harvesting (Figure 71). Solar panels are 
used to provide electricity to the hub. The panel 
systems are placed on both the multipurpose 
space’s roof as well as the barn’s roof. The 
solar panels consist of a 100kW system with 
400W solar panels. As energy collected must 
be transformed from DC to AC, a converter 
has been included within the combined 
mechanical-electrical room. The regenerative 
method of rainwater harvesting has been 
included in the proposed architectural design 
to provide water. To increase water catchment, 
roof slopes are set at 3:12. The materials consist 
of both metal, also from within the radius of 
influence, and rigid polycarbonate panels 
which reduce contaminants accumulated in 
the water during the catchment process. Water 
is brought from the roof into the laboratory 

6.4.5 The Overall Building

6.4.3 The Courtyard

6.4.4 The Experimentation Space
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space through gutter systems where it is 
further treated and stored. Green roofs are 
included over both the exhibition space and 
the laboratory space. These were added to 
reduce heat accumulation, filter rainwater, and 
to increase the on-site vegetation. Because the 
roofs are inaccessible, vegetation is perennial. 
Water collected from the rain is sent to an 
inset gutter system connected to the rainwater 
cisterns (Figure 72). As previously mentioned, 
heating and cooling are provided to the hub 
through geothermal and hydronic radiant in-
floor systems. To accommodate for the radiant 
heat, floors have been redone and covered with 
concrete made with crushed CMU Blocks from 
the building's existing structure. This material 
not only allows for faster transmission of heat 
but is also more resistant to everyday activities. 
The hub’s water is heated through solar thermal 
evacuated tubes. These are located on both 
the community and experimentation spaces’ 
southern and western facing walls (Figure 66). 
As they are placed in direct view of the parking 
lot users can visually experience how the water 
is heated as they walk towards the hub. The 
thermal tubes are connected to a 2,000 gallon 
hot water tank which facilitates the storage of 
the heated water.

The barn was designed with the Mennonite 
and Amish communities in mind. Its primary 
purpose is to house visiting horses and 
buggies. A semi-covered outdoor area and 
interior horse stalls enable this (Figure 74). In 
a similar manner to the Somis Hay Barn in 
California, hay is stacked along the barn's walls 
(Figure 68). This intervention not only provides 
food for the horses but also acts as insulation 
for the barn. Silvopasture, a regenerative 
strategy incorporating animals and trees, is 
introduced within the project by integrating a 
horse paddock within the existing forest. Other 

spaces within the barn include storage garages 
for equipment and tools, a composting station, 
as well as a wash station for preparation of 
produce cultivated in the fields. As previously 
mentioned, the barn’s roof was designed to 
accommodate solar panels.

6.0 Architectural Design Proposal
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Figure 65: Floor Plan Close-Up

6.5 The Barn Design Proposal
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Figure 66: West Elevation Scale 1:100

Scale 1:100



Scale 1:100

77

Figure 69: Western Section
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Scale 1:100

Figure 70: Material Study Diagram

The Charlton Community Food Hub 

Legend

Permeable Pavers

Barn Wood Recycled Brick

Recycled Lumber

Hydrochromic Paint

Recycled CMU Blocks

Steel

Rigid Polycarbonate Panel

Hay

- Barn wood is repurposed from old barns within the radius of influence.
- Wood is used as cladding for both the barn and the hub as well as for the 
boardwalk material.
- The reuse of barn wood not only reduces project costs and material waste but 
also adds another layer of locality to the project.

- Brick from the demolished existing structure is reused within the structure as a cladding 
material.
- Brick is also repurposed as the main pathway’s material.
- The reuse of bricks not only reduces project costs and material waste but also preserves 
the character of the original building.

- Permeable pavers replace all previous asphalt roads and pathways.
- Permeable pavers hold multiple benefits such as groundwater recharge.
- Permeable pavers further integrate nature within the project.

- Hay is from both crops on the thesis site and from farms within the radius of 
influence.
- Hay is used as a cladding material for the barn.
- Hay is also used as a food source for visiting horses.

- Lumber from the demolished existing structure is reused as structural components within 
the hub, the barn, and the perogla structures.
- The reuse of bricks reduces project costs and material waste.

- Hydrochromic paint is used on the main pathway.

- CMU blocks from the demolished exisiting structure is crushed and 
mixed with concrete to form the hub’s floor.
-Concrete is durable, easily cleanable, and allows for wear and tear 
from day to day activities.
- Concrete materials ease the transmission of heat from Radiant Heat to 
the building.

- Steel used throughout the project is obtained from local steel 
manufacturer’s and mennonite families.
- Along with being structurally sound, steel is durable and resistant to 
the warm temperatures and high moisture content usually associated 
with greenhouses.

- Rigid polycarbonate panels are used to cover the two greenhouse 
structures.
- Rigid polycarbonate panels were selected for their durability, strength, 
and efficiency in regions with cold climates and harsh winter conditions.
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Figure 71: Regenerative Systems Section
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Geothermal System to Hydronic Radiant In-
Floor Heating
• Used to heat and cool the building
• The hub produces approximately 440,373 BTU's
• 37 bore holes required for approximately 

22,200 sq.ft. of piping
• Vertical Loop System placed at 20ft apart
• Loop depth is 300ft
Hydronic Radiant In-Floor Heating
• Provides heating and cooling to the building
Heat-Recovery Ventilator
• Supplies the building with fresh ventilation
Solar Panels

Legend

5

• Provides electricity to the building
• The hub uses approximately 159,563.7922 

kWh of energy per year
• 100 kW system required to provide energy 

to the building
• This creates approximately 150,000-160,000 

kWh per year
• Panels are connected to a DC/AC converter 

located in the mechanical/electrical room
• A battery back-up is provided in the 

mechanical/electrical room
Rainwater Cisterns
• Rainwater is collected from the gutter 

6

7

systems and sent to cisterns
• Water cisterns are 5,000 gallons each and 

hold a total of 15,000 gallons of water
• The hub uses approximately 14,000 gallons 

of water per year
Greywater Filtration System
• Water is pumped from cisterns and filtered 

for reuse
Solar Thermal Evacuated Tubes
• Water moves from the filtration system to 

the evacuated solar tubes
• The hub requires 15 panels which heat up 

approximately 2,000 gallons of water per 

8

9

day
• The hub is estimated to use approximately 5 

gallons of hot water per person per day (which 
equals to 2,000 gallons)

Groundwater Recharge
• Fallen rainwater is collected in bioswales
• Water is naturally filtered
Natural Ventilation
• Operable windows and nanawalls provide for 

natural ventilation
• Ventilation is facilitated through the building 

management system

Building Detail 1 Building Detail 2
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Figure 74: Barn Plan Close-Up
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Figure 72: Building Detail 1

Figure 73: Building Detail 2
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7.0 Artifact Object The Charlton Community Food Hub 

7.0 ARTIFACT OBJECT
The artifact is inspired by the context of the 
thesis. More specifically, it is inspired by the  
values that the Charlton Community Food Hub 
was design around.
While the word hub holds various meanings, 
it is most often recognized as the center of an 
activity, a region, or a network. It is known to 
connect multiple networks, devices, and systems 
together. Moreover, it is a connection point or 
a center of exchange. In a similar manner, the 
artifact takes on the intent of the community 
hub by facilitating a seed exchange – where the 
seeds, the central component to growing fresh 
produce, is at the center of the activity. A seed 
exchange is a collection of seeds, whether food 
or flower, provided by community members. 
These seeds are free for all to access for their 
own gardening needs. The main goals of a seed 
exchange include increasing the biodiversity of 
local environments, support local food security, 
and encourage the exchange of knowledge 
from both experienced and beginner gardeners 
alike. Because of it's educational and community 
values, the artifact is located within the thesis 
project's community raised garden beds or 
number 20 in Figure 59, number 31 in Figure 63, 
and number 22 in Figure 65.
While the seed exchange is the artifact’s main 
focus, it is also, much like the community hub, 
multipurpose in nature. As not all plants grow 

efficiently through seed, the artifact also features 
planters to facilitate the exchange of seedlings 
and saplings. In addition, the artifact houses 
other related gardening components. Because 
not everyone has access to gardening tools, the 
artifact integrates a space to store basic needed 
hand-held tools. Additionally, the artifact is 
also facilitating the exchange of gardening 
knowledge through a note exchange. This 
consists of a space with a pinboard where 
community members are free to leave questions, 
comments, and tips related to gardening and 
the seeds featured for exchange. 
Material considerations for the artifact stem 
directly from the thesis project. As the 
community hub is an adaptive-reuse project, 
the materials for the artifact are also repurposed. 
The selection of materials was also based on 
those that are easily accessible to the public 
so that locals can recreate the artifact for their 
own uses. Materials for this version include 
wood from pallet boards and other scrap wood 
pieces for the structure, an old window found 
at a yard sale for the door, repurposed cabinet 
hinges, and an old pinboard. By repurposing old 
materials, the artifact is making use of objects 
that would have otherwise been thrown out 
which is in turn reducing negative impacts on 
the local landscape and making the project, like 
the thesis project, environmentally conscious.
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Figure 77: Artifact Front ProfileFigure 76: Artifact Side Profile

Figure 79: Artifact Right PerspectiveFigure 78: Artifact Left Perspective

Figure 81: Artifact Back ProfileFigure 80: Artifact Open DoorFigure 75: Artifact Drawings
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8.0 CONCLUSION

Communities throughout Northern Ontario, 
such as Charlton and Dack, are struggling to 
achieve a high quality of life. While the loss of 
population, inadequate transportation, isolated 
geographic locations, declining economic 
growth, and lack of innovation regarding land-
use, community infrastructure, and resource 
development are all contributors to this 
phenomenon, the lack of food accessibility 
within the region is the most threatening. 
With climate change impacting agricultural 
operations, and ultimately food security, the 
quality of life in Northern Ontario communities 
is further being challenged. Agriculture is an 
important element of human survival. Yet, we 
are not properly supporting it and those who 
work in the field. While awareness of the lack of 
agricultural development in Northern Ontario is 
becoming more prominent, the communities 
within are still suffering. For this reason, the thesis 
explores the redevelopment of an abandoned 
school and its accompanying site in the small, 
rural municipality of Charlton and Dack, ON. 
More specifically, it aims to answer the following 
question: while considering the impacts of 
climate change, how can the Charlton-Savard 
School be redeveloped to fulfill the agricultural 
needs of current and future generations in 
the Charlton and Dack municipality? To do 
so, this adaptive-reuse project transforms the 
school into a community space that serves as a 
multipurpose hub centered around producing 
and promoting food in a regenerative manner. 
As a result, the thesis not only assures access to 
fresh food within the region but also considers 
strategies that will continue to do so, despite 
changing conditions in years to come.
The proposed architectural design interventions 
instilled within the thesis combine elements 
from the site’s landscape, the building, and 

the Charlton and Dack community to address 
the current and future challenges in Northern 
Ontario. An emphasis is put on three main 
themes including education, community, 
and technical design. These assure integrative 
design solutions that support agricultural 
growth in both a demonstrative and functional 
manner. As climate change predictions are 
becoming an increasing threat to agricultural 
operations in Northern Ontario, the 
architectural design interventions, especially 
the regenerative systems, consider adaptable 
strategies. Adaptability is critical to withstand 
inevitable change and increase sustainability 
as time moves forward. Over the next 80 years, 
the climate is expected to change drastically 
across the province. Among those changes is 
an increase in annual precipitation. While this is 
beneficial for the rainwater harvesting systems, it 
will also require them to adapt to the increasing 
influx of precipitation. To do so, the harvesting 
system will require the implementation of 
additional underground rainwater cisterns. 
On the other hand, increases in precipitation 
could also pose a challenge for proposed field 
drainage systems. As the soils currently found 
on-site possess limited drainage capabilities, tile 
drainage systems have been integrated. While 
these systems are designed to accommodate 
an influx of groundwater, extreme changes in 
annual precipitation may require the systems 
to further adapt to climatic conditions over the 
years. In this case, tile drainage systems would 
have to be reconfigured to allow for additional 
drainage pipes. This would ultimately mean 
that tile spacing would have to be decreased. 
Along with inflated annual precipitation 
totals, climate change projections are also 
forecasting increases in temperature, especially 
in the summer months. The predictions of 

warmer and drier temperatures over longer 
periods could impact local soil compositions 
and groundwater supply and quality, as well 
as increase invasive species and extreme 
events like droughts. In this case, proposed tile 
drainage systems would have to be reduced or, 
if required, completely removed. Changes in soil 
composition would also require changing crop 
species grown within each field. In the event 
that projected climate conditions render the 
land unproductive, fields could be transformed 
into pastures where food production is geared 
towards livestock farming.
While the thesis project’s architectural 
interventions are mainly focused on minimizing 
negative environmental conditions such as high 
greenhouse gas emissions, excessive energy 
and water use, and water contamination, they 
are also projected to impact Charlton and 
Dack and its radius of influence both socially 
and economically. The various spaces instilled 
within the proposed architectural design 
were conceptualized with the main goal of 
changing growing practices in the region. More 
specifically, they aim to educate locals, through 
a hands-on approach, on the various processes 
behind the production of fresh foods in 
Northern Ontarian climatic conditions. Spaces 
like interior and exterior growing spaces; the 
lab space, the kitchen space, and the multiple 
education nodes not only facilitate agricultural 
research efforts and education programs but 
also allow visitors to experience first-hand how 
various agricultural and regenerative systems 
function and interact with one another. By 
interacting with these spaces, visitors can 
ultimately develop regenerative or sustainable 
solutions for their gardens or agricultural 
operations thus changing growing practices 
and enhancing food accessibility within the 

Charlton and Dack region. As previously 
mentioned, a strong community is what makes 
for a successful rural life. It is needed to build 
networks and relationships, to learn new skills 
and grasp new knowledge, to strengthen 
cultural connections, and to create a support 
system. Through the integration of multiple 
community spaces such as the multipurpose 
space, community growing spaces, and 
gathering spaces, locals can strengthen their 
social connections through events such as 
farmers' markets, youth and adult programs 
geared towards food production, food trade 
programs, community dinners, and cooking 
classes. The incorporation of these building 
programs not only creates meeting spaces 
for the community but also allows the various 
cultural communities in the area, such as the 
Mennonites and Amish, to increase community 
connections as well as share their knowledge 
and skills surrounding sustainable ways of 
farming to other residents. In addition to 
strengthening social connections, the hub 
creates a great opportunity for ecotourism. 
Introducing ecotourism within the proposed 
architectural design not only promotes 
regenerative and sustainable strategies and 
builds awareness on conservation, community, 
and the environment but also reduces negative 
environmental impacts normally brought on 
by tourism. Ecotourism also boosts the local 
economy. The influx of people attending 
local events facilitated within the hub such 
as farmers’ markets, workshops, conventions, 
dinners, and auctions as well as visiting local 
businesses, not only provides supplementary 
income to Charlton and Dack residents but 
also creates additional job opportunities 
within the region. As many Northern Ontario 
communities struggle with inadequate 

The Charlton Community Food Hub 
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transportation services and a lack of innovation 
regarding land-use, community infrastructure, 
and resource development, having extra 
income from ecotourism could help develop 
new support and service infrastructure in the 
future. This would ultimately help reduce food 
accessibility challenges in the region.
As rural areas throughout Northern Ontario 
are faced with new challenges concerning 
their ecologies, economies, and livelihoods, it 
is increasingly imperative to develop solutions 
that will enhance their communities' agricultural 
capacities towards a more sustainable future 
in the midst of climate change. Creating a 
hub centered around food production not 
only addresses these challenges but also 
promotes new, innovative technologies and 
land-use strategies that foster sustainable 
values, enhances community engagement, 
strengthens economic growth, and increases 
food accessibility within the region. 
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Figure 82: Livestock Farms Map Figure 83: Field Crop Farms Map

APPENDIX A
Agriculture and Agri-food Services in Ontario Map Layers
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Figure 85: Meat Processing Plants MapFigure 84: Horticulture Farms Map
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Figure 87: Grain and Oil Processing Plants MapFigure 86: Dairy Processing Plants Map
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Figure 89: Beverage Processing Plants MapFigure 88: Horticulture Processing Plants Map
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Figure 91: Food HubsFigure 90: Farm Equipment Map
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Figure 93: FisheriesFigure 92: Farmers' Markets
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Figure 94 Major Farms in Charlton's Radius of Influence

APPENDIX B Agriculture and Agri-food Distribution in the Charlton and Dack Region
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Figure 95: Food Processing Plants and Distribution in Charlton's Radius of Influence
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Figure 96: Meat and Dairy Product Transportation in Charlton's Radius of Influence
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Figure 97: Horticulture Product Transportation in Charlton's Radius of Influence
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Figure 98: Field Crop Product Transportation in Charlton's Radius of Influence
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APPENDIX C
Images of Charlton and Dack

Figure 99: Royal Canadian Legion Branch 227 Figure 100: Charlton Water Treatment Plant

Figure 101: Charlton Powerhouse Figure 102: Charlton Gospel Hall

Figure 103: Blackbridge Pioneer Park

APPENDIX D
Images and Drawings of the Existing Charlton-Savard School

Figure 105: Charlton-Savard School Classroom

Figure 106: Charlton-Savard School Kitchen Figure 107: Charlton-Savard School Multi-Purpose Room

Figure 108: Charlton-Savard School Landscape and Sewage Field

Figure 104: Charlton-Savard School Library
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Figure 109: Charlton-Savard School Elevations

Figure 110: Charlton-Savard School Reflected Ceiling Plan

Figure 112: Charlton-Savard School Roof Plan

Figure 111: Charlton-Savard School East Elevation
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APPENDIX E
Additional Case Studies

Artscape Whychwood Barns, Toronto, ON, Canada, DTAH
Bertschi School Living Science Building, Seattle, WA, USA, KMD Architects
Bill Fish Forest Stewardship and Education Centre, Whitchurch-Stouffville, ON, Canada, DIALOG
Brightwater Center, Woodinville, WA, USA, Mithun
Chatham University Eden Hall Campus, Richland Township, PA, USA, Mithun
Community School Hagenbuch Hall for the Creative Arts and Middle School, Sun Valley, ID, USA, 
Mithun
Hitchcock Center for the Environment, Amherst, MA, USA, designLAB Architects
Indian Creek Nature Center, Cedar Rapids, IA, USA, Darci Lorensen and Solum Lang Architects
IslandWood Nature Center, Bainbridge Island, WA, USA, Mithun
Kapuskasing Demonstration Farm, Kapuskasing, ON, Canada, Kapuskasing Economic Development 
Corporation
Lady Bird Johnson Wildflower Center, Austin, TX. USA, Overland Partners
Louisiana Children's Museum at City Park, New Orleans, LA, USA, Mithun
Mariposa Grove of Giant Sequoias, Yosemite National Park, CA, USA, Mithun
Project Monsoon, Seoul, South Korea
Shenyang Architectural University Campus, Shenyang City, Liaoning Province, China, Turenscape
Straitsview Barn, San Juan Island, WA, USA, Maryann Thompson Architects
Suntech Greenhouses, Manotick, ON, Canada
Walking Mountains Science Center, Avon, CO, USA, Mithun
Washington State Parks Arboretum Environmental Education Center, Seattle, WA, USA, Mithun
Wilde Lake Middle School, Columbia, MD, USA, TCA Architects, LLC

APPENDIX F
Systems Research Matrix

Systems Pros Cons
Agroforestry • Land managements that integrates trees or shrubs 

with crops.
• Minimizes the impacts of salinity and high water 
tables.
• Improves soil quality and carbon sequestration.
• Supports/encourages plant and wildlife diversity.
• Aids in agricultural pest management (through 
diversity in ecosystems).
• Enhances crop production and thus economic gain.

• Competition for light, water, and 
nutrients may occur between plant 
species.
• Requires planning and management 
practices.

Silvopasture • Land management that integrates trees or shrubs 
with livestock.
• Supports/encourages plant and wildlife diversity.
• Aids in agricultural pest management.
• Provides natural shelters for livestock.
• Diversifies agricultural production and increases 
economic gain.

• Requires more planning and 
management that traditional livestock 
management.

Windreaks/
shelterbelts

• Uses trees and shrubs to protect crops, animals, and 
buildings against climate (sun, wind, snow drifts, rain, 
temperature, etc.). 
• Improves microclimates, moisture retention, snow 
management, crop yields, biodiversity, and carbon 
sequestration.
• Reduces wind speeds/erosion, and dust, odors, and 
noise pollution associated with livestock.

• Requires intensive management 
practices (maintaining tree spacing, 
density, etc.)

Alley cropping • An agroforestry systems which uses alternate rows of 
trees, shrubs, and crops.
• Improves soil quality and carbon sequestration.
• Supports/encourages plant and wildlife diversity.
• Aids in agricultural pest management (through 
diversity in ecosystems).
• Enhances crop production and thus economic gain.

• Competition for light, water, and 
nutrients may occur between plant 
species.
• Requires planning and management 
practices.

Integrated riparian 
management

• Agroforestry system that promotes the management 
of areas adjacent to aquatic zones.
• Protects aquatic habitats, vegetation, water quality, 
and other resources.
• Reduces soil erosion, flooding, and water 
contamination from agricultural processes (livestock, 
fertilizers, etc.).
• Support/encourages biodiversity.
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Tile Drainage • Drainage is done below the ground through a pipe 
system.
• Reduces water contamination (from fertilizers, 
pesticides, and animal waste), salinization, excess 
water, and soil moisture.
• May be combined with other drainage techniques 
such as subsurface drainage.

• If not properly maintained, pipes could 
become blocked by plant roots.
• Requires ongoing maintenance and 
management.

Permeable pavers • Increase groundwater recharge, water infiltration, 
water filtration, and biodiversity (habitat for 
microorganisms and insects).
• Reduces heat island effect, stormwater runoff, water 
contamination, soil erosion, and snow accumulation.

• If permeable pavers are not properly 
maintain, opening could get blocked.
• Not efficient in areas with high levels of 
hazardous materials and contaminants.

Bioswale • Mitigates and treats stormwater runoff, water 
contamination, soil erosion, flooding, carbon-based 
pollution, standing surface water.
• Increase biodiversity and provides habitat for wildlife 
such as insects and birds.
• Allows the integration of native plant species.

• If not properly designed, bioswales can 
become ineffective at removing water 
pollution thus increasing the risk of water 
and groundwater contamination.

Rain garden • Reduces water runoff, water contamination, potential 
flooding, drainage issues, soil erosion, 
• Increases groundwater recharge, water filtration, and 
biodiversity.
• Low-maintenance once set in-place.
• Allow the integration of native plant species.

Green skin • Reduces heat load on the building and acts as 
insulation layer.
• Increases air quality and water quality (after 
filtration).
• Promotes biodiversity and a healthy space.

Hydroponics • Uses less water than traditional farming practices.
• Requires less space than other agriculture systems.
• Produces higher yields of food in less time (compared 
to traditional farming methods).
• Can be combined with waste-water systems to reuse 
water.

• Requires ongoing operation and 
maintenance.
• Can be costly when first installing.

Vertical gardens • Requires less space than other agriculture systems.
• Produces higher yields of food in less time (compared 
to traditional farming methods).

Microirrigation (drip 
irrigation)

• Assures that plants are adequately watered without 
being over-watered.
• Reduces water waste.
• Can be combined with a waste-water treatment 
system.

• If not properly maintained, 
microirrigation systems can become 
blocked and increase salt concentrations 
in water.

No-till farming • Improves soil structure, soil fertility, soil permeability, 
soil biodiversity (microorganisms like microbes, fungi, 
and insects), carbon sequestration, and air quality (less 
dust from tillage in the air).
• Reduces soil erosion, water runoff, water 
contamination, and plant diseases.

Crop rotation • The systematic rotation of crops where different 
crops are grown in the same area within different 
seasons. 
• Replenishes soil nutrients and increases soil fertility.
• Reduces disease and pests such as weeds, insects, 
pathogens, etc.

Perennial planting • Improves soil fertility, air quality, and biodiversity 
(provides long-term habitats for pollinators).
• Reduces soil erosion and soil compaction.

• If not properly managed, perennial 
plants can lead to nutrient buildup in soil.

Composting • Supports/enhance plant growth, soil nutrients, soil 
productivity, soil composition and stability, and soil 
biodiversity. 
• Reduces organic waste (food, livestock, paper 
products, landscape elements like leaves, hay, and 
grasses), use of chemical fertilizers, and greenhouse gas 
production.

• Requires management and planning.
• Decomposition process stops in cold, 
freezing temperatures.

Cover crops •Improves air quality, soil fertility, soil moisture 
retention rates, soil permeability, soil stability, and soil 
biodiversity.
• Reduces disease outbreaks and pest infestations, 
wind and water erosion, and soil compaction.

• If dead matter is not returned to the soil, 
methane can be released into the 
atmosphere and nutrients can be lost.

Surface drainage • Drainage is done on ground surface in an open 
drainage ditch.
• Removes standing water on ground surface.
• May be combined with other drainage techniques 
such as subsurface drainage.

• Drainage ditches must be properly 
maintained.
• Contaminants such as fertilizers and 
animal waster can easily enter surface 
drainage systems.
• High water levels may cause flooding.
• Open water surfaces can be a breeding 
ground for insects, bacteria, and diseases.
• Land must be sloped or grated for water 
to effectively drain.

Tile Drainage • Drainage is done below the ground through a pipe 
system.
• Reduces water contamination (from fertilizers, 
pesticides, and animal waste), salinization, excess 
water, and soil moisture.
• May be combined with other drainage techniques 
such as subsurface drainage.

• If not properly maintained, pipes could 
become blocked by plant roots.
• Requires ongoing maintenance and 
management.

Permeable pavers • Increase groundwater recharge, water infiltration, 
water filtration, and biodiversity (habitat for 
microorganisms and insects).
• Reduces heat island effect, stormwater runoff, water 
contamination, soil erosion, and snow accumulation.

• If permeable pavers are not properly 
maintain, opening could get blocked.
• Not efficient in areas with high levels of 
hazardous materials and contaminants.

Bioswale • Mitigates and treats stormwater runoff, water 
contamination, soil erosion, flooding, carbon-based 
pollution, standing surface water.
• Increase biodiversity and provides habitat for wildlife 
such as insects and birds.
• Allows the integration of native plant species.

• If not properly designed, bioswales can 
become ineffective at removing water 
pollution thus increasing the risk of water 
and groundwater contamination.

Rain garden • Reduces water runoff, water contamination, potential 
flooding, drainage issues, soil erosion, 
• Increases groundwater recharge, water filtration, and 
biodiversity.
• Low-maintenance once set in-place.
• Allow the integration of native plant species.

Green skin • Reduces heat load on the building and acts as 
insulation layer.
• Increases air quality and water quality (after 
filtration).
• Promotes biodiversity and a healthy space.

Hydroponics • Uses less water than traditional farming practices.
• Requires less space than other agriculture systems.
• Produces higher yields of food in less time (compared 
to traditional farming methods).
• Can be combined with waste-water systems to reuse 
water.

• Requires ongoing operation and 
maintenance.
• Can be costly when first installing.

Vertical gardens • Requires less space than other agriculture systems.
• Produces higher yields of food in less time (compared 
to traditional farming methods).

Microirrigation (drip 
irrigation)

• Assures that plants are adequately watered without 
being over-watered.
• Reduces water waste.
• Can be combined with a waste-water treatment 
system.

• If not properly maintained, 
microirrigation systems can become 
blocked and increase salt concentrations 
in water.

Sprinkler irrigation • Can be used with a wide variety of plants and crops.
• Can be used with a waste-water treatment system.
• Delivers water uniformly and from far distances.

• If water is not properly treated, sprinkler 
irrigation can injure plant foliage.

Subirrigation • Offers controlled irrigation.
• Water is distributed uniformly.

Rainwater 
harvesting/collectio
n

• Reduces water waste.
• Can be used for landscaping purposes or combined 
with a waste-water treatment system for indoor uses.
• Conserves water in periods of drought.

• Depending on the size and complexity of 
the system, rainwater harvesting can be 
costly.
• Requires space for cisterns and filtration 
system storage.

Solar panels • Renewable energy resource.
• Reduces electricity bills and pollution (compared to 
other means of electricity).
• Low maintenance after installation.

• Expensive systems and long payback.
• Require backup batteries to store extra 
electricity.

Composting toilets •Reduces water consumption and waste.
• Compost provides nutrients for plants.

• Requires daily maintenance (removal of 
compost).

Waterless urinals • No water consumption or waste.
Grey-water systems • Allows for the reuse of water within a facility or 

within a landscape.
• Depending on its size and complexity, a 
waste-water system can be costly.
• Requires space for cisterns and filtration 
system storage.

Hydronic radiant 
heat

• Distributes heat uniformly and directly throughout 
the building.
• Requires less energy and is more efficient than other 
heating systems (baseboards, forced-air, etc.).
• Reduces the distribution of air pollutants.
• Can be used with a variety of energy sources.

• Can be costly.
• May require major building modification 
to accommodate the system.

Natural ventilation • Uses significantly less energy that mechanical 
ventilation.
• Natural ventilation is more comfortable than other 
systems.

• Comfort levels can be hard to control.
• May require major building 
modifications to properly accommodate 
the system.

Passive solar design • Reduces heating and cooling required through the 
building thus reducing energy use.
• Provides natural lighting.

• If not properly executed, passive solar 
design can raise heating and cooling costs 
and energy use.

Geothermal • Low-maintenance system and long life-span.
• Reduces heating and cooling requirements and thus 
energy use.
• Renewable energy source and produces no carbon 
emissions.

• Is costly when first installing.
• Requires lots of space for instillation.

Heat recovery 
ventilators

• Efficient in colder climates.
• Ability to control comfort levels.
• Reduces air contaminants, mositure, and energy 
requirements.

• Can be costly.
• May require major building modification 
to accommodate the system.
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Solar thermal 
evacuated tubes

• Renewable energy resource.
• Performs well in cold climates.
• Effience heat transfer rate.
• Durable system with long life-span.

• Can be costly depending on size of 
system required.
• Requires storage space for hot water 
tank and panels.

Sprinkler irrigation • Can be used with a wide variety of plants and crops.
• Can be used with a waste-water treatment system.
• Delivers water uniformly and from far distances.

• If water is not properly treated, sprinkler 
irrigation can injure plant foliage.

Subirrigation • Offers controlled irrigation.
• Water is distributed uniformly.

Rainwater 
harvesting/collectio
n

• Reduces water waste.
• Can be used for landscaping purposes or combined 
with a waste-water treatment system for indoor uses.
• Conserves water in periods of drought.

• Depending on the size and complexity of 
the system, rainwater harvesting can be 
costly.
• Requires space for cisterns and filtration 
system storage.

Solar panels • Renewable energy resource.
• Reduces electricity bills and pollution (compared to 
other means of electricity).
• Low maintenance after installation.

• Expensive systems and long payback.
• Require backup batteries to store extra 
electricity.

Composting toilets •Reduces water consumption and waste.
• Compost provides nutrients for plants.

• Requires daily maintenance (removal of 
compost).

Waterless urinals • No water consumption or waste.
Grey-water systems • Allows for the reuse of water within a facility or 

within a landscape.
• Depending on its size and complexity, a 
waste-water system can be costly.
• Requires space for cisterns and filtration 
system storage.

Hydronic radiant 
heat

• Distributes heat uniformly and directly throughout 
the building.
• Requires less energy and is more efficient than other 
heating systems (baseboards, forced-air, etc.).
• Reduces the distribution of air pollutants.
• Can be used with a variety of energy sources.

• Can be costly.
• May require major building modification 
to accommodate the system.

Natural ventilation • Uses significantly less energy that mechanical 
ventilation.
• Natural ventilation is more comfortable than other 
systems.

• Comfort levels can be hard to control.
• May require major building 
modifications to properly accommodate 
the system.

Passive solar design • Reduces heating and cooling required through the 
building thus reducing energy use.
• Provides natural lighting.

• If not properly executed, passive solar 
design can raise heating and cooling costs 
and energy use.

Geothermal • Low-maintenance system and long life-span.
• Reduces heating and cooling requirements and thus 
energy use.
• Renewable energy source and produces no carbon 
emissions.

• Is costly when first installing.
• Requires lots of space for instillation.

Heat recovery 
ventilators

• Efficient in colder climates.
• Ability to control comfort levels.
• Reduces air contaminants, mositure, and energy 
requirements.

• Can be costly.
• May require major building modification 
to accommodate the system.

Figure 113: Regenerative Systems Matrix
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APPENDIX G
Systems Metric

Benefits

Growing and Harvesting Building Energy Use and Efficiencies Livestock Management
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Maintenance Required from Outside the 

Radius

Environmental Sustainability

Soil Fertility Improvement

Biodiversity Improvement

Maintaining Native Plant Species

Stormwater/Groundwater Management

Grey Water Management

System Based on Nature

System Based on Technology

System Regenerates its Own Sources of 

Energy or Materials

System Sustains or Minimize Negative 

Envrionmental Impacts

Food Accessibility

Access to Healthy Food

Access to Local Food

Food Security

Access to Native Food Plants

Cultural Identity

Responds to the Site/Place (Place Driven)

Cultural Heritage Practice

Educational Component

Economic Viability

Affordable System

Long Term Economic Payoff

Benefits the Community Economically

Long System Lifecycle

Maintenance Can Be Done Within the 

Radius

Systems Metric

Land Use

Systems

Figure 114: Regenerative Systems Metric
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APPENDIX H
Spatial Requirements Matrix

Space

Architectural Objectives 
(Atmosphere, Light, 
Ventilation, Views, 
Materials, Colours, etc.)

Spatial Requirements 
(Layout, Accessibility, 
Spatial Connections, etc.)

What Stays/What Go's 
(Design Implications)

Furniture/
Equipment

Systems/
Strategies

Community 
Center
Indoor 
Growing 
Space 
(Greenhouse)

Full access to daylight; 
windows on all exterior 
walls and roof; views onto 
exterior greenspaces; 
open space; steel 
structure (light colour to 
diffuse light); light/white 
colours to diffuse light 
into the space; 
community space; 
ventilation TBD

Large space to house 
plants; connected to the 
laboratory and storage 
area; connection to water; 
space for planting, 
growing operations 
(separated by sections ex: 
test plants vs. crop 
plants), harvesting, and 
storage of supplies, tools 
and equipment; flexible 
space;

Roof to be removed - 
changed to steel 
structure and glass; wall 
structure to go and 
changed to curtain wall 
with steel structure; floor 
to be changed to 
concrete surface (easier 
to clean and more 
appropriate for working 
environment)

Tables for planting 
(3'x6'); hanging troughs 
for plants (6"x28'); 
storage for soil, seeds, 
tools, supplies, etc.;

Drip hydroponic 
system with 
recovery; waste-
water treatment; 
connection to 
harvested water; 
connection to grey-
water treatment; 
mechanical system; 
solar panels for 
lighting, pumps, etc.; 
hydronic radiant 
floor heating

Laboratory 
Space

Open space; light/white 
colours; concrete floors 
(for easy clean-up, 
maintenance, and 
resilience); Views to 
exterior growing plots; 
access to daylight; bright 
artificial lighting; 
mechanical ventilation; 
semi-private space;

Space to plant and grow 
various plant species; 
linked to exterior space; 
storage for supplies, tools, 
and equipment (could be 
connected to a storage 
space for the indoor 
growing space; connected 
to the indoor growing 
space; direct connection 
to exterior growing plots; 
lockable at night;

Roof to be altered 
depending on 
greenhouse style.

Tables for planting; 
storage for soil, seeds, 
tools, supplies, etc.; lab 
desks (5'x7'); shelving; 
roll-away carts; counters 
(25"-30" depth);

mechanical system 
HRVERV; waste-
water treatment; 
harvested water; 
solar 
panels/Thermal; 
hydronic radiant 
floor heating

Community 
Business 
Space

Smaller intimate spaces; 
lots of light both artificial 
and daylight; bright lights; 
resilient floors; views to 
the exterior and other 
interior spaces; direct 
connections to the 
exterior for produce pick-
up; passive and 
mechanical ventilation; 
semi-private space; 
flexible space

Operable windows; semi-
private space; storage; 
flexile room with dividers 
to create various "office" 
layouts; 

Adding flexible wall 
partitions to create 
flexible spaces.

Tables and chairs; 
Storage for tools, 
belongings and food pick-
up; 

Mechanical System 
HRV/ERV; Solar 
Panels; hydronic 
radiant floor heating

Classrooms Large space with break-
out rooms; lots of light 
(artificial but especially 
daylight); resilient floors; 
carpet area; views to the 
exterior growing spaces; 
direct connections to 
kitchen, lab space, and 
indoor growing space; 
passive and mechanical 
ventilation; semi-private 
space; flexible space

Operable windows; semi-
private space; storage; 
flexile room with dividers; 
space for many seat 
arrangements; 
connections to kitchen, 
lab space, and indoor 
growing space; close 
access to washrooms;

Design interventions 
should be minimal.

Tables and chairs; 
Storage for tools, 
belongings, etc.;

Solar thermal 
evacuated tubes on 
wall, passive solar; 
passive ventilation; 
mechanical 
ventilation; hydronic 
radiant floor heating.

Community 
Kitchen

Large open space; lots of 
light both daylight and 
artificial; bright artificial 
lights; resilient floors; 
views to the growing 
spaces; semi-private 
space; passive and 
mechanical ventilation; 
semi-flexible space; 
bright/light colours;

Close proximity to 
growing areas; semi-
flexible space (work 
stations moveable, 
appliances not moveable); 
large storage area for 
pantry and kitchen 
tools/equipment;

Removing floors for floor 
heating; opening the 
space to the 
multipurpose room;

Operable windows; 
pantry and storage for 
food and cooking ware; 
work stations (tables and 
chairs); kitchen 
appliances (oven/stove, 
refrigerator, etc.); 
counter spaces; large 
kitchen sinks;

Mechanical 
ventilation; passive 
ventilation; 
solar/thermal panels; 
rainwater harvesting; 
grey water system; 
hydronic radiant 
floor heating

Multipurpose 
Space

Large open space; high 
ceilings; lots of light - both 
artificial and daylight; 
bright lights; light/white 
colours; concrete floors 
(or similar) for easy clean-
up, maintenance and 
resilience); views to 
exterior spaces; direct 
access to exterior 
gathering spaces; passive 
and mechanical 
ventilation; public space; 
flexible space;

Space for many seating 
arrangements; linked to 
storage for furniture and 
equipment; in-close 
proximity or directly 
connected to washrooms; 
direct access to outdoor 
gathering spaces through 
operable windows and 
doors (by nanawalls, 
airplane hanger style 
doors, etc.); 

Removing north portions 
of roof for possible 
skylight strips; Possible 
clearstory windows to 
add light to existing 
multipurpose space 
(allows roof space to be 
used for solar panels); 
exposing roof structure; 
raising/lowering roof to 
create dimension and 
enhance daylight/solar 
panel exposure to sun; 
possibly removing 
existing mechanical and 
electrical rooms for 
connections and views to 
ag fields - using materials 
for delivery bay;

Tables and chairs for 
events;

Solar panels on roof; 
solar wall panels?; 
Passive ventilation 
hydronic radiant 
floor heating

Storage Artificial light (bright); 
concrete floors; in spatial 
relation/adjacent to 
multipurpose area; open 
space; light/white colours; 
private space;

Small but open space; in a 
central location accessible 
to various spaces and 
programs; flexible space; 
lockable space; private 
space;

n/a Shelving; space for tables 
and chairs; cabinets; 
either various small 
spaces through the Hub 
or one large space; large 
space would have to be 
accessible to multiple 
programmatic spaces;

Solar Panels

Janitor Room Artificial light (bright); 
concrete floors; open 
space; light/white colours; 
private space; mechanical 
ventilation;

Small but open space; can 
be merged with the 
maintenance room; in a 
central location accessible 
to various spaces and 
programs;

n/a Shelving and cabinets 
(cleaning products and 
equipment); mop sink; 
floor space for mop 
buckets, buckets, etc.; 
wall mop and broom 
holders;

Solar/thermal 
Panels, Waste-water; 
rainwater harvesting; 
mechanical system;

Maintenance 
Room

Artificial light (bright); 
concrete floors; open 
space; light/white colours; 
private space; mechanical 
ventilation; concrete 
floors;

Small but open space; can 
be merged with the 
janitor room; in a central 
location accessible to 
various spaces and 
programs;

n/a Shelving and cabinets for 
tools; floor space for 
equipment (ex: shop 
vacuum);

Mechanical/
Electrical

Small space; lots of 
windows for visual 
connections; artificial 
lighting; concrete floors;

Small space; visual 
connection with other 
interior and exterior 
spaces; in a central 
location or easily 
accessible location; must 
have an outdoor wall;

n/a Solar/thermal 
panels; geothermal 
system; mechanical 
system;
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Washrooms Daylight?; artificial light; 
open space; private space; 
natural ventilation; 
mechanical ventilation;

Washrooms accessible to 
interior and exterior 
washrooms; may require 
multiple washroom 
locations; universal 
washroom; extra-space 
for central composting 
system; operable 
windows?;

n/a Toilets; urinals; sinks; 
counter tops; mirror; 
accessible stalls; 
accessible fixtures and 
counters;

Compostable toilets; 
waterless urinals; 
connection to waste-
water treatment; 
passive ventilation?; 
mechanical 
ventilation;

Water 
Treatment

Open space; public space; 
lots of windows so the 
public can view the 
systems; light colours; 
mechanical ventilation; 
concrete floors;

Water treatment 
equipment; water 
cisterns for storage;

Waste-water 
filtration system; 
connection to the 
rainwater harvesting 
system;

Entrance/Lob
by

Open space; direct views 
into main multipurpose 
space; integration of 
green space; public space; 
bright and airy; lots of 
daylight

In a central location; 
accessible to multiple 
spaces and programs; 
flexible space; large and  
open space; Increase 
windows in space 
(possible sky light);

Original entrance is in a 
good location; extend 
entrance or add outdoor 
connection like outdoor 
to interior green wall?; 
Trophy cases/display 
cases could be replaced 
with waste-water or 
rainwater treatment, 
interactive systems or 
interior green wall;

Interactive building 
performance display, 
waste-water or rainwater 
treatment display or 
interior green wall?; 
Possible integration of 
seed exchange artifact; 
Seating;

Possible waste-water 
treatment display; 
green wall

Hallways Compressed space (height 
of ceiling is lowered); 
daylight when possible; 
views to indoor and 
outdoor spaces; public 
space; bright spaces; mix 
of light colours, wood 
accents, and possibly 
plants or green accents; 
intimate atmosphere;

Accessible; flexible; 
accommodates various 
programs and uses; wide 
space with compressed 
ceilings; access to 
daylight;

Drop ceilings stay for any 
mechanical, electrical, 
water systems (also plays 
with perception of 
compression and release 
with the movement of 
the ceiling planes and 
mimic the nature of the 
site - forest is more 
compressed while fields 
are open); adding 
wooden slats for biophilic 
design;

Benches to sit; Concrete floors; 
radiant heating; 
mechanical 
ventilation;

Outdoor 
Spaces
Semi-Covered 
Exterior 
Space

Open space; semi-private 
spaces; flexible spaces; 
natural ventilation; mainly 
lit by daylight but use of 
artificial lighting for 
nighttime uses; warm 
colours; wood materials;

Connections to indoor 
space (multipurpose 
space, kitchen, classroom, 
etc.); accessible to 
multiple spaces and 
programs; flexible space; 
semi-private spaces; 
direct connection or close 
proximity to storage 
spaces;

Removing storage 
portion of building to 
make space for outdoor 
programs

Tables and chairs; 
outdoor kitchen 
appliances?

Permeable pavers;

Outdoor Ag 
Growing 
Space

Large open space; Fields accommodate 
various equipment; in 
close proximity to the 
barn and storage garage; 
near optimal soil 
conditions;

Trees will have to be 
cleared for crops and 
transplanted in the 
existing forest; existing 
site features to be 
removed (ex: sewage 
system);

n/a Shelterbelts; no-till 
farming; crop 
rotation; animal 
integration; holistic 
planned grazing; 
cover crops; 
polyculture; tile 
drainage; sprinkler 
irrigation; grey-water 
filtrations and 
harvesting; 
bioswales;

Outdoor 
Garden Bed 
Growing 
Space

Large open space; hard 
surface floor for 
accessibility;

Direct connection with 
other growing spaces; 
easily accessible to all; in 
close proximity to the 
hub; direct sun exposure; 

Existing road way to be 
removed; trees to be 
removed and 
transplanted into the 
forest;

Garden Beds; Tables and 
Chairs to sit; Compost 
bins;

Crop Rotation; 
Polyculture; 
Drip/Micro-
Irrigation; Compost

Forested 
Growing 
Space

Large forested space; 
space to sit;

In close proximity to the 
hub; in close proximity to 
the barn;

trees will stay in place; n/a Agroforestry; 
silvopasture; 
integrated riparian 
management; 
shelterbelts; no-till 
farming; crop 
rotation; animal 
integration; holistic 
planned grazing; 
cover crops; 
polyculture; tile 
drainage; drip/micro-
irrigation; grey-water 
filtrations and 
harvesting; 
bioswales;

Receiving 
Area/Pick-up 
Area

Open space; semi-private; 
flexible; resilient 
materials; open space for 
loading and unloading;

Connection to interior 
spaces (multipurpose 
space, storage, hallway, 
community business 
center, etc.); flexible 
space to accommodate 
multiple trucks at the 
same time; 

Existing road way to be 
redesigned

Garage doors; entry 
doors;

Permeable pavers;

Gathering 
Spaces
Parking Open space; vegetation 

integration (in islands);
Flexible space; close 
proximity to main 
entrance;

Replace concrete to 
permeable pavers.

Permeable pavers; 
rain gardens; 
bioswales;

Horse 
Hitching 
Rail/Posts

Open space; integration of 
vegetation;

Close proximity to the 
barn and to the hub;

n/a Hitch posts n/a

Bicycle Racks Open space; integration of 
vegetation; hard ground 
surface;

Near or at entrance; 
connection to nature; 
easily accessible;

n/a Bike racks Permeable pavers

Barn
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Storage Large, open space; natural 
ventilation; wood 
materials; light and airy; 
concrete floors; views to 
the fields; artificial light; 
daylight;

Easily accessible from the 
fields; near drainage 
system;

n/a Large garage doors; 
storage for tools; tables 
and sinks to wash off or 
prep and wash produce;

Field drainage 
system; solar panels; 
water filtration 
system;

Stalls Large, open space; natural 
ventilation; wood 
materials; light and airy; 
concrete floors; views to 
outside; daylight; artificial 
light;

Easily accessible from the 
entrance; in close 
proximity to the hub; 
direct connection to 
exterior space;

n/a Stalls; Solar panels;

Buggy Parking Open space; tall covered 
area; natural ventilation; 
wood materials; concrete 
floors;

Easily accessible from the 
entrance; in close 
proximity to the hub; 
direct connection to 
exterior space;

n/a Shelves for hay storage; 
hitching posts for horses;

n/a

Figure 115: Spatial Requirement Matrix


