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ABSTRACT

This thesis proposes a destination restaurant, near Tatamagouche, Nova Scotia, Canada, 

that serves as an informative showcase of common food plants grown indoors, and allows 

visitors to experience the food cycle of growing, processing, cooking, eating, and com-

posting, from soil to table.

Throughout the building, the line between architecture and agriculture is blurred, as pro-

gram areas incorporate food plants.

The environmentally-conscious design, built primarily of re-used wood and locally sourced 

sandstone, inspires visitors to start growing food at home by being a living example of a 

variety of growing methods, most of which could be adopted at home on a smaller scale.
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CHAPTER 1: INTRODUCTION

Many challenges face the global food system today, 

that make food less nutritious, harm the environ-

ment, and threaten food security.  This project is an 

architectural response to these problems in which I 

propose a destination restaurant that will take visitors 

on a tour of a healthy cycle of food production from 

seed to table, including various architectural forms 

of agriculture, and many types of food preservation 

such as canning and dehydrating. The goal is to em-

power visitors with the knowledge to make better 

food choices and inspire them to start growing some 

of their own food at home, thus counteracting the 

damaging effects of current commercial agriculture.

Thesis Question

How can combining architecture and agriculture pro-

mote food sovereignty?

The Challenges 

The Broken Cycle

Monoculture is the conventional method of agricul-

ture in most of the world today, and it is a terrible 

practice that is detrimental to the environment and 

produces inferior quality food.  These vast fi elds of 

a single crop that are often never rotated, are prone 

to diseases and pests, and they need increasingly 

more pesticides because they are so vulnerable.  

The consequences of this widespread practice are 

summarized in the following table.
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Conventional 
Monoculture

The Problem

Fewer choices Heirloom varieties, and regional fl avours of many foods, are being lost.

Less fl avourful food Foods are mass-produced for durability and shelf-life, not fl avour.

Pollution Fertilizers and pesticides leach into the groundwater, extending the pollution to well be-
yond the borders of the fi eld.

Genetic pollution GMO seeds are spread by the wind, pollute organic farms, and could cross-breed with wild 
plants leading to weeds that are resistant to pesticides.

Dependence on fossil fuels Once upon a time, agriculture used free energy from the sun and human labour and con-
verted it into calories we could eat, resulting in a net positive energy gain (Pollan 2006, 
46). Now, the input that farming requires from fossil fuels is so enormous, and it takes more 
energy to produce the food than the energy that we get out of it.  Now, we use fuel for the 
machinery, the petro-chemical-derived fertilizers, and the processing, transportation and 
storage of the food, resulting in a loss of energy compared to the calories of food we get 
out of the process.  If we continue with this method of farming, we will run out of food when 
we run out of fuel. (Peters 2010, 209)

Soil depletion/erosion As the soil is depleted and eroded, the land becomes destertifi ed, and unable to support 
life without signifi cant human intervention.  This desertifi cation is very diffi cult, if not impos-
sible to reverse.

Farmers dependent on ver-
tically integrated seeds and 
chemicals

Industrial agriculture is bad for farmers as well as their fi elds.  They have small profi t mar-
gins, go into great debt each year to pay for massive equipment and tons of chemicals, 
and take on all the risk if the crop fails.  If prices fall, they must force more yield out of the 
same fi eld, using still more chemicals or genetically modifi ed seeds, making them rely on 
the seed and chemical companies year-after year.  Seed companies get richer and farm-
ers get poorer.

Pathogen risk Centralization and mass-production increase the risk of widespread illness caused by one 
contaminate batch.  Smaller operations tend to be cleaner because they focus on quality 
rather than speed.

Less nutritious food “Plants grown in synthetically fertilized soils are less nourishing than ones grown in com-
posted soils; 1 such plants are more vulnerable to diseases and insect pests; 2 polycul-
tures are more productive and less prone to disease than monocultures;3 and that in fact 
the health of the soil, plant, animal, human, and even nation are, as Howard claimed, 
connected along lines we can now begin to draw with empirical confi dence. We may not 
be prepared to act on this knowledge, but we know that civilizations that abuse their soil 
eventually collapse.” (Pollan 2006, 151)

Food is artifi cially cheap and 
the price doesn’t account for 
the environmental cost

“. . .whenever I hear people say clean food is expensive, I tell them it’s actually the cheap-
est food you can buy. That always gets their attention. Then I explain that with our food 
all of the costs are fi gured into the price. Society is not bearing the cost of water pollution, 
of antibiotic resistance, of food-borne illnesses, of crop subsidies, of subsidized oil and 
water-of all the hidden costs to the environment and the taxpayer that make cheap food 
seem cheap. No thinking person will tell you they don’t care about all that. I tell them the 
choice is simple: You can buy honestly priced food or you can buy irresponsibly priced 
food.”  (Pollan 2006, 243)

Processed, grain-based 
foods are subsidized

Very simply, we subsidize high-fructose corn syrup in this country, but not carrots. While 
the surgeon general is raising alarms over the epidemic of obesity, the president is signing 
farm bills designed to keep the river of cheap corn fl owing. guaranteeing that the cheapest 
calories in the supermarket will continue to be the unhealthiest. (Pollan 2006, 108)

Problems with modern, conventional agriculture.
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The End of Food

The problems with agriculture are numerous, but the 

heart of the matter is that they are unsustainable. 

Since sustainability most simply means “the cap-

acity to endure,” then unless we drastically change 

our farming practices, it will mean the end of food.  

As melodramatic as that sounds, it is a possibility.  

The end of food is not only a risk because of the en-

vironmental damage, but because food is becoming 

more toxic and less nutritious, and if the trend con-

tinues, we will be left with nothing truly edible.  Food 

will become more harmful than nutritious.  

The current food industry is controlled by corpora-

tions which seek to endlessly produce more com-

modity from the same amount of land and do not re-

plenish the nutrients taken from the soil. As a result, 

the land is less able to support its crops and more 

chemicals are needed to force the crops to grow, 

To aid visualization of a concept found in Pawlick 2006.
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making them less nutritious. 

Not only is food now less nutritious than it was 50 

years ago, even fresh, raw foods are also saltier, fat-

tier, and more fi brous (i.e. less fl avourful) than they 

were as a result of efforts to increase shelf life and 

durability.  One of the many examples of this is the 

modern tomato, which has 23% less protein, 31% 

less vitamin A, 17 % less Vitamin C, 61% less cal-

cium, and has 200% more sodium than its tradition-

ally grown ancestors (Pawlick 2006, 5-7).

This project will be an example of various types of 

positive agricultural practices, showing that food can 

be nutritious, non-polluting, minimally processed, 

benefi cial to the soil, delicious, and accessible to 

many people to get involved at home.

The Solutions: Addressing the Problems 
of Agriculture with Architecture

A Sustainable Food Cycle Inspired by Nature

A sustainable food cycle would be similar to one 

found in nature, since nature is a self-sustaining, 

closed loop system in which a balance of diverse 

organisms work together.  Since nature is already 

a successful, sustainable system, all we need to do 

to solve many agricultural problems, is to learn from 

it to re-create a similar balanced system with plants 

that are useful to us.

A much more appropriate model for the agricul-
turist, scientist, or farmer is the forest, for the 
forest, as Howard pointed out, “manures itself” 
and is therefore self-renewing; it has achieved 
that “correct relation between the processes of 
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growth and the processes of decay that is the 
fi rst principle of successful agriculture.”  A healthy 
agriculture can take place only within nature,, and 
in co-operation with its processes, not in spite of 
it and not by “conquering” it.  Nature, Howard 
points out, in elaboration of his metaphor, “never 
attempts to farm without live stock; she always 
raises mixed crops; great pains are taken to pre-
serve the soil and to prevent erosion; the mixed 
vegetable and animal waste are converted into 
humus; there is no waste [my emphasis]; the pro-
cess of growth and the processes of decay bal-
ance one another; ample provision is made to 
maintain large reserves of fertility; the greatest 
care is taken to store the rainfall; both plants and 
animals are left to protect themselves against dis-
ease.” (Berry 1972, 97)

In nature, plants grow in mixed groups, benefi ting each 

other and feeding animals whose waste goes back 

into the soil in a loop of GROW>EAT>COMPOST.  

When humans are added to the cycle, two more 

stages are added to increase longevity and digest-

ibility of foods:  processing and cooking.  

The building demonstrates six stages of the food 

cycle: growing, processing, cooking,1 eating, com-

posting and selling.  Each stage of the cycle is repre-

sented by a program area (or more than one), and 

they are organized into a tour that takes visitors 

through a processing kitchen, cooking show, bak-

ing kitchen, composting area, restaurant, and sev-

eral growing habitats, some of which are separate, 

and some that interlock with the program areas like 

puzzle pieces.

1 In this project, “cooking” means preparation of food 
just prior to eating and does not necessarily involve 
heat, whereas “processing” is an optional step 
before cooking that either adds monetary value for 
the farmers, or allows the food to be eaten for more 
months of the years (proper storage or preservation)
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To explore the possibilities for a restaurant and tour 

based on this cycle, I chose an example meal that 

incorporated elements from each stage and ex-

panded on the food cycle. The meal is a sandwich 

with sprouts and tomatoes made with bread from the 

bakery, a dill pickle from the processing kitchen, and 

potato salad.  I chose a simple, common recipe, so 

as to highlight the local ingredients rather than the 

culinary skills necessary to prepare it.  The stages 

in the cycle it represents are growing (tomatoes, 

sprouts, cucumbers, wheat), processing (baking 

bread, pickling, root vegetable storage), and cook-

ing (assembling potato salad).  

The complete food cycle, as demonstrated in this project.

GROW
COMPOST

EAT

COOK

SELL

PROCESS

PLANTING, sprouting, 
tilling, digging, sowing
GROWING, pruning, tending, trellising, 
weeding, watering, waiting HARVESTING, reap-

ing, gathering

preparing, sizzling, blending, chop-
ping, simmering, baking, roasting, 
juicing

canning, drying, 
storing, freezing, 
fermenting, aging, 
smoking

savouring, dining, 
feeding, socializing, 
relaxing, enjoying, 
nourishing

fertilizing, generating, recy-
cling, replenishing, nourishing, 
enriching

preserves, baked 
goods, dried herbs + 
fruit
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It’s not the recipe that is outstanding, it is the ingredi-

ents that will make a simple lunch into something 

memorable.  The fl owchart on the following three 

pages shows the process of making the sandwich 

lunch from starting with growing the plants.

Architecture to the Rescue

Architecture has an opportunity to address the cur-

rent agriculture crisis by evolving to incorporate 

food-growing facilities in appropriate niches within 

buildings.  Living walls and green roofs are becom-

ing more and more popular, but they only address 

environmental issues, while they could be doing 

double-duty as food-providers.  There are also many  

ways, other than green walls, in which food plants 

could be incorporated into regular living and working 

areas.

Since starting this thesis project, I have encountered 

more and more projects that combine plants and 

architecture, but most either have plants “pasted on” 

in the form of living walls or green roofs, or they are 

vertical farms solely dedicated to production, and 

not habitation. 

Two examples of a buildings that stand out by more 

closely integrating growing space and program are 

is MVDRV’s Flowerbed Hotel and NL Architects 

Sanya Block 5. These two projects use green space 

to add to the tenants comfort or enjoyment through-

out the buildings, and I think principles like this could 

be easily adapted to use these growing areas to pro-

duce food.  
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Processing
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Cooking Eating

assembling at 
buffet

sandwich lunch

bread
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Early vernacular houses were simple structures that 

merely demarcated space and sheltered us from the 

elements. The fi rst structures just had small holes in 

them for ventilation and a little light.  Then, with the 

discovery of glass, we could make larger openings 

that let in a lot more light and we could even open 

and close them to vary the amount of air circulation.  

Later, we added pipes to bring water in and take 

sewage out.  Soon enough, buildings were able to 

provide mechanical ventilation, heating, and air con-

ditioning.  We have come to take for granted that a 

building will at least provide air and water, and these 

MVDRV’s Flowerbed Hotel, a hotel that fosters the growth of fl ower beds throughout. From Zimmer 
2011.

NL Architect’s Sanya Block 5, an apartment complex with individual garden plots for each apart-
ment that help to shade the interior. From Meinhold 2012.



12

days, most new buildings are even expected to pro-

vide internet access, having communication closets 

full of cables.  

Light, air, water, sewage removal are indispensable 

components of our modern lifestyles that are un-

questioningly provided by modern buildings, but we 

still have to go to the supermarket to get an organic 

apple, which most likely comes from New Zealand, 

even though apples grow in this climate.

Given the many issues threatening our food secur-

ity (see table, p.2) and the impending unavailability 

of affordable fossil fuels, the next step in the evo-

lution of architecture should be to help us produce 

food. Food production is a new frontier in ecological 

architecture, and if we start to look for more oppor-

tunities, many new details will emerge that integrate 

food more fully in architecture.

Education

Besides growing food in the building, the program of 

this project suggests two other solutions to today’s 

agriculture problems: education and growing food at 

home.  In order for people to take back the power 

from corporations that regulate small-scale farming 

out of existence, they fi rst need to be aware of the 

problem.

In the very short span of about fi fty years, we’ve 
allowed our politicians to do something remark-
ably stupid: turn America’s food-policy decisions 
over to corporate lobbyists, lawyers and econo-
mists. (Waters 2006, 21)

Control needs to be put back into the hands of the 
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eaters, and the fi rst requirement of this is awareness 

and education.  It is too easy to forget where food 

originates and how it is made, when all you see is 

the box from the supermarket, and all you have to do 

is put it in the microwave.  A long chain of process-

ing is hidden from the consumer, and education is 

urgently needed so that eaters can “vote with their 

forks” for healthier, more sustainable food.

Knowing where our food comes from helps us:

*eat from as close to home as possible;

*chooser exceptional freshness and fl avour;

*support our local community/economy;

*increase revenue for farmers (selling direct pro-
vides a higher return to farmers) so that they, and 
future generations, continue producing food;

*be more connected to seasonality, place, and 
varieties of foods that are grown in our region. 
(Costa 2010, 12)

Industrial agriculture disconnects us from the food 

supply by bringing quantity, not quality, to packages 

in the supermarket, so we are not aware of the ori-

gins of what we are eating, perpetuating a “cultural 

amnesia” that makes us uncritical of the sad real-

ity of conventional farming (Berry 1990, 146). The 

problems caused by conventional agriculture can be 

reduced by choosing unprocessed foods, local, or-

ganic produce, and, if possible, by starting to grow 

some food at home.

It seems that the only way we can be sure of the 

content and quality of our food is to grow it our-

selves.  This is seen by most as diffi cult and time 

consuming, but, with a little investment, anyone can 

benefi t from fresh produce leading to better health, 
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and the satisfaction of knowing exactly where your 

food came from and how it was grown.

Odd as I am sure it will appear to some, I can 
think of no better form of personal involvement in 
the cure of the environment than that of garden-
ing.  A person who is growing a garden, if he is 
growing it organically, is improving a piece of the 
world.  He is producing something to eat, which 
makes him somewhat independent of the grocery 
business, but he is also enlarging, for himself, the 
meaning of food and the pleasure of eating.  The 
food he grows will be fresher, more nutritious, 
less contaminated by poisons and preservatives 
and dyes than what he can buy at a store.  He is 
reducing the trash problem; a garden is not a dis-
posable container, and it will digest and re-use its 
own wastes.  If he enjoys working in his garden, 
then he is less dependent on an automobile or a 
merchant for his pleasure.  He is involving him-
self directly in the work of feeding people.  (Berry 
1972, 82)

In and around the building, visitors will encounter 

various growing ideas that could be used on a small-

er scale in their own homes, such as sprouting jars, 

micro-greens, companion planting, and square-foot 

gardening.  Some examples are shown below, but 

there are many more similar ideas.  

Vermicomposting kitchen planter sys-
tem. From Dieckmann 2011.

Home micro-green farm.  From Ferdzy 2010.
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Site

The project is located near Tatamagouche, Nova 

Scotia, a town of about 700 people on the Northum-

berland Shore.  It is one of the few towns in Nova 

Scotia to grow between the last two censuses, which 

a local told me is because the area is a popular place 

for “back-to-the-landers” to settle. It is on a publi-

cized Nova Scotia Tourism route called the Sunrise 

Trail, and there are many tourist attractions in the 

area, such as Creamery Square and Sugar Moon 

Farm, and some of the attractions have gatherings 

of very large groups for multi-day retreats, such as 

the Tatamagouche Centre and Dorje Denma-Ling 

Shambhala Centre.  It is about a two-hour drive from 

Halifax, making it a good destination for a day-trip 

tour of food production, with a few stops at other lo-

cal food businesses along the way.

One of these other stops on the day tour might be 

at Sugar Moon Farm Maple Products and Pancake 

House, a programmatic precedent for this project. 

Sugar Moon also grows and processes an edible 

product, includes a retail area, provides an educa-

Pallet garden. From Fern 2011. Aquaponic columns.  From Tclynx 2011.

Tatamagouche welcome sign. From 
McGowan 2009.

Sugar Moon Farm’s maple syrup evap-
orator. From Sugar Moon Farm 2010.
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tional tour of its processing equipment, and has an 

adjoining restaurant that serves local food including 

the maple syrup they produce.

My site criteria were as follows:

• large enough to accommodate the program

• easy to fi nd / on a main road to accommodate 
tourists and educational visitors

• not forested, i.e. existing agricultural land

• close enough to the town to be convenient 
for locals

• preferably with good soil, south-facing slope, 
and possibility of creating micro-climates

The site is at a crossing of the Trans-Canada Trail, 

and the Sunrise Trail tourist route, making it easy to 

get to, and highly visible from the road.

It is quite fl at and low, and has a view of the Strait.  

The south border is lined with low trees, separating 

the site from the Trail, and to the east the site melds 

into a marsh between it and the Strait.

The site is located about a fi ve minute drive from Tatamagouche town centre.  From Vinneau 2007.



21

Tatamagouche main street.
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CHAPTER 2: DESIGN

Conceptual Maquette

My fi rst model for this project is a planter contraption  

that demonstrates a couple of the main ideas driving 

the design.

First, it is an example of a man-made structure that 

supports the growth of food plants and assists the 

farmers. The barrel that holds the roots is attached 

Conceptual model of planting contraption.

barrel

pulley mechanism

trellis 

light 
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to a horizontal trellis that pivots on an axis.  The 

gear mechanism moves the trellis from horizontal to 

about 45°.  Imagine it on a much larger scale:   You 

are having lunch in dappled sunlight created by a  

vine laden with ripening passion fruit. Nearby you 

hear chains start to clatter and as you look over, the 

vine trellis over the empty tables next to you is slowly 

lowered within reach as a couple of staff members 

begin to harvest.  The planter contraption creates a 

pleasant atmosphere below it, adding to the visitors’ 

experience, and produces something edible.  This is 

the kind of symbiosis between agriculture and archi-

tecture that I believe could be commonplace.

Second, the planter is made of salvaged materials.  

Since this project is partly borne out of a concern for 

the environment, as many of the materials as pos-

sible will be recycled with their varied surfaces dis-

played in a collage of textures.  

Detail of the planter contraption made from an old barrel, 
a locker door, a table leg, a jam jar, a broken lamp, and 
some rusty pieces of old farm equipment.
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Also, there are many old barns falling into disuse 

across Nova Scotia and New Brunswick, so a pri-

mary source of the recycled building materials could 

be lumber for timber framing from nearby barns.

Masonry Hearth Complex

Another element of the design that demonstrates 

many ideas in the program is the multi-purpose ma-

sonry hearth.  It is almost a microcosm of the rest 

of the program, reaching out to a different program 

area on each side.

Material precedent for salvaged materials. From Dailey, 2012.

Typical abandoned maritime barn.

MULTI-PURPOSE
HEARTH

BAKE
BAKEOVEN

COOK 
KITCHEN 
STAGE

ENJOY
LOUNGE

LOAD
WOOD STORAGE

Diagram of program in masonry hearth complex.
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The preliminary design for the hearth was based on 

the idea of a temperature gradient (see Appendix 

A) cutting vertically through the building, with cool 

storage beneath the hearth, people working at room 

temperature on the ground fl oor, and warming and 

dehydrating shelves overhead.   

Program 

The main program areas are a buffet-style restau-

rant with a greenhouse eating area, and three as-

sociated kitchens (cooking, baking, and processing), 

which are all part of an informative tour of the food 

Example of a masonry hearth access-
ible from more than one side.  From De 
Decker, 2008.

Masonry complex showing a cooking area on one side and a lounge on another.
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cycle.  There is also a basement that houses two 

mushroom growing areas, cellars, and composting.

One of the central ideas represented in the project 

is that food plants and people can coexist happily 

in an indoor environment, so the plant and people 

programs were arranged conveniently and the plan 

program areas found their niches according mainly 

to their size requirements.

The basic program areas relating to each stage of 

the food cycle were arranged on the site according 

to their light and temperature needs, following the 

simple rule that the south side of the site is lighter 

than the north side, and that underground is cooler 

than above ground.

Growing

The main growing area is based on a typical ther-

mal mass greenhouse idea, where the sun shines 

through a sloped roof onto a large thermal mass 

Diagram of placement of program elements on site.

DARK

WARM

COOL

LIGHT

GROW

COMPOST

EAT

COOK

PROCESS

GROW

PROCESS

COOK

EAT

COMPOST

SELL

SELL

Thermal mass greenhouse that stays 
warmer by absorbing heat in the day-
time and releasing it at night. From 
Ortho Books 2001.
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Program area diagrams.

Basement

Main

Upper

Roof

which regulates the temperature.  In this case, the 

thermal mass is local sandstone.

Processing

“Process” encompasses all the things that happen to 

preserve or store fresh produce before it is prepared 

for a meal, including baking, fermentation, dehydrat-

ing, canning, smoking and proper storage over win-

ter.

There are two kitchens (baking and canning), a 

smokehouse, and cellars dedicated to processing in 

this project. 

The use of recycled materials as pictured on p. 24 

will be most evident in the processing areas because 

these areas have the most built-in features (shelves, 

cabinets, etc.) and the least glass.  

Simplifi ed thermal mass greenhouse.
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South side: The cafe/market in the foreground serves as the entrance area.   The greenhouse area 
encloses restaurant seating throughout the orchard.

East side: Most of the east walls are glass to take advantage of the view to the water.

North side: The processing kitchen and baking kitchen are in the more enclosed area made of 
recycled barn materials.

West side: The stepped green roof leads visitors up toward a panoramic view of the Northumber-
land Strait.
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Cooking

The cooking kitchen is between the canning kitchen 

and the buffet area, and it is near the cooking stage 

area of the masonry hearth complex.

Eating

The main eating area is in the greenhouse, on the 

south side.

Composting

Composting is an important part of the cycle that  is 

often overlooked.  This project has composting toi-

lets, compost chute receptacles in the cellar under 

the kitchens, and divided composting bins. Decom-

posing materials are what mushrooms feed on, so 

certain things such as green manure, and coffee 

grounds can be separated to feed certain kinds of 

mushrooms.  Conveniently, the compost and the 

mushrooms both prefer darkness, and are located 

Eating in the greenhouse.
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near each other in the cellar.

Selling

An essential part of the cycle, even though it doesn’t 

fi t neatly in the loop, is making money at different 

stages, so that the cycle is economically feasible.

The restaurant includes a combination cafe and 

small market.  This opens up the possibility of serving 

a wider range of visitors who might not want a whole 

buffet, but just want to have a coffee or a sandwich 

and gather with friends.  The service counters are 

fl anked by the cafe on one side, and the buffet area 

on the other, so that buffet customers can also pur-

chase extras not included in the buffet, like smooth-

ies, or separately-priced desserts.

The small market could sell value-added products 

produced by the processing areas, such as jams 

and pickles, cookies and other baked goods, and 

dried fruit.

The cafe and market area can also be partitioned 

from the rest of the program, allowing it to stay open 

longer hours with minimum staff, increasing revenue 

opportunity.

Tying It Together

The sandstone for the wall in the greenhouse was 

emphasized with another parallel sandstone wall.  

The two walls separate and link in series the pro-

gram areas, as the tour path weaves through them.  

Each time the path crosses a wall, the visitors are 

Diagrams of open and closed areas 
depending on the time and season.  
Greyed-out areas are areas that can 
be closed separately during certain 
seasons or times of day, while the cafe 
and/or kitchens remain open.

After Hours

Off Season

Peak Season
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entering a new program area, and a new stop in the 

tour.  

Both walls slope down on the west side, tying the 

building to the landscape, and creating an access-

ible stepped green roof.  Visitors can ascend the roof  

and be rewarded with a view to the Northumberland 

Strait to the east.

The sandstone was also carried through the project 

to form the cellar walls.

To tie together three areas with very different ma-

terial characteristics (greenhouse, stone corridor, 

wood kitchens) I looked to Himalayan architecture 

as a precedent of wood and stone interlocking.  The 

stone became the base, and timber framing is the 

thread that pierces it to sew the wood and the green-

house areas to it.  

Vernacular architecture in Leh, Ladakh, India.  The image on the left is analogous to the timber-
frame kitchens on the north tied to the sandstone walls.

Aerial view from the southwest..
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The Plant Program

What to Eat

What grows in the restaurant is what will be served 

there.  Since the program is about demonstration as 

much as agriculture, there is a good opportunity to 

promote healthy eating.  Therefore, the restaurant 

emphasizes minimally processed food, especially 

raw foods, sprouts, and fresh fruit.  

Ideally, the most sustainable choice would be to only 

eat food that grows natively in the climate that we 

are in, and we would eat it fresh and in season, or 

minimally processed to make it available in winter.  

Indigenous peoples managed for centuries, but now 

we’ve become so accustomed to having a variety of 

tropical fruits at the supermarket that many people 

are reluctant to give up these new exotic foods in 

favour of local eating.  In fact, many of the problems 

of conventional agriculture stem from the demand 

for uniformity at the dinner table, rather than variety, 

Inspiration for the prominent sandstone walls.  There is an accessible green roof between them.



39

because our culture has forgotten the possibilities.  

Of the 30,000 edible plant species that have been 

discovered, only 7,000 have been cultivated or col-

lected for food, and of those, only 15 species make 

up the majority of the world’s food supply (Agricul-

ture and Agri-Food Canada 2011).

The restaurant is not necessarily vegan, but it will 

emphasize a plant-based diet for two reasons.  One, 

because I want to inspire at-home food produc-

tion and plants are much more accessible for most 

people to participate in than raising livestock, and 

two, because most people’s diets in North America 

today have too much meat and not enough plants, 

and the restaurant is an opportunity to expose 

visitors to possibilities of local, diverse produce that 

they would never fi nd at the supermarket, such as 

lemon cucumbers or Sugar Pie pumpkins.

Eat mostly plants, especially leaves.

There are scores of studies demonstrating that 
a diet rich in vegetables and fruits reduces the 
risk of dying from all the Western diseases; in 
countries where people eat a pound or more of 
vegetables and fruits a day, the rate of cancer is 
half what it is in the United States. Also, by eat-
ing a diet that is primarily plant based, you’ll be 
consuming far fewer calories, since plant foods—
with the exception of seeds, including grains and 
nuts—are typically less “energy dense” than the 
other things you eat. (And consuming fewer cal-
ories protects against many chronic diseases.) 
Vegetarians are notably healthier than carnivores, 
and they live longer. (Pollan 2009, Chapter 22)

The Plants

Encouraging sustainable food choices is one of the 

primary reasons for educating people about the food 
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cycle.  Two strategies in which food could be dra-

matically more sustainable are: a) popularizing ed-

ible native plants, and b) growing non-native plants 

locally, in a sustainable manner.  The fi rst strategy 

is important, but would mostly be implemented by 

education, since the plants already grow happily out-

doors in this area.  

The second strategy, on the other hand, could have 

an architectural solution that works by increasing 

the growing season of plants that do grow here, and 

making it possible to grow plants that are not able to 

grow outdoors in this climate.  

I have grouped common food plants in categor-

ies based on the goals for them (such as extend 

the season or store over winter) and their growing 

or storage requirements.  Then I found a niche for 

each category that best suits the group.  Lettuce and 

tomatoes, for example, are typical representatives 

of two of the growing groups: “Small Greens” and 

“Heat Lovers”.  The goal for both tomatoes and let-

tuce is to extend the growing season. Lettuce is deli-

cate and doesn’t store well, and although tomatoes 

can be easily preserved, fresh tomatoes are always 

in demand.  Lettuce and tomatoes are also good ex-

amples because they are popular and almost exclu-

sively imported from California and Florida, so they 

are exactly the kind of unsustainable produce for 

which I want to provide alternatives.

Although the goal is the same for both the lettuce and 

the tomatoes, they are in different groups because 
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of their sizes and growing requirements.  There are 

six growing groups and two storage groups; for a 

complete list of the plants considered for this project, 

see Appendix B.

Program Clusters with Plant Habitats 

Restaurant Seating

The restaurant seating is intermixed with three plant 

habitats: the Heat Lovers, the Orchard and the 

Climbers.  The main seating area is throughout the 

Orchard, and there is a line of tables along the south 

wall that are lined by the Heat Lovers, and shaded 

by the Climbers.

The orchard/seating area is warmed by the sun, and 

optionally by the masonry complex adjacent to it.  

The mass of the sandstone wall will help to regulate 

the temperature.  Ventilation is provided by louvres 

on the glass wall between the top of the stone wall 

and the roof of the greenhouse.  This is not meant to 

house tropical plants — only plants that just barely 

can’t survive this climate, such as peaches.  This 

way, the greenhouse does not require as much heat-

ing in the winter, as these plants can tolerate some 

cold.

The Heat Lovers

Plants annuals including tomatoes, eggplant, bell peppers
Conditions full sun, easy access for maintenance, staking
Plant Size 1m tall, 2m deep roots

Goal extend the growing season
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EATING AREA
Plants groups in the Eating Area program cluster.
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The Heat Lovers are annual plants that can grow in 

this climate, but have a short season because they 

thrive in the heat of mid-summer.  They need full 

sun, but often need to be staked upright because 

they will lean against the glass and burn themselves.

Their habitat is along the south-facing greenhouse 

wall in the restaurant seating area.  They will be 

fl anked by a masonry wall to provide thermal mass 

that will help maintain a warm temperature.

Lucky diners seated in the tables next to the Heat 

Lovers might be able to pick tomatoes right off the 

vine.

The Orchard

The orchard will specialize in growing fruit trees that 

are not hardy in this climate, which also have a chill 

requirement, and therefore are not tropical, including 

peach, apricot and fi g.  Each tree will be surrounded 

by smaller plants that benefi t the micro-ecosystem 

around it, forming a “guild” which is a term that 

comes from permaculture, but is an ancient farm-

ing technique based on observation of the forest that 

goes at least as far back as the Mayans.

Guilds are a harmonious assembly of a diverse mix-

ture of plants whose elements all have a purpose 

Plants fruit trees such as peach, apricot, fi g
Conditions tolerant to -24°
Plant Size 3m to 9m high, up to 3m ø canopy

Goal harvest seasonally
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benefi cial to each other, making it similar to com-

panion planting.  A typical permaculture guild in an 

orchard is a triangle in plan, with the main fruit tree at 

one point, and small fruit bushes at the other points.  

The space within is planted with smaller perennials 

and mushrooms that are chosen to attract insects, 

increase pollination, reduce pests, fi x nitrogen, and 

increase fertility through mycorrhizal association.  

Each guild is an island that is similar to a forest edge 

(Fisher 2011).

Climbers

Above the tables along the south wall, there is a 

pivoting trellis for vines to climb up.  One side of the 

axis has a trough to hold the roots, and the other 

side has an overhead trellis that can be lowered to 

within easy reach at pruning and harvest times. (See 

p. 22.)

Buffet and Beverage Area

One unique feature of the restaurant is that the buf-

fet includes fresh greens and sprouts that diners can 

pick themselves right from the buffet line.

Plants kiwi, passion fruit, could also include tomatoes, cucum-
bers, some squash

Space Requirements something to climb on
Goal extend growing season OR grow all year
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Small Greens

The Small Greens includes the leafy plants with ed-

ible leaves that are either small plants or that will 

be eaten before they grow to maturity.  They can be 

cultivated densely and have shallow roots. 

Sprouts

BUFFET AND BEVERAGES

Plants in the Buffet and Beverage program cluster.

Plants herbs, spinach, lettuce, salad greens
Conditions some in complete dark, some in light
Plant Size < .5m high

Goal grow all year

Plants various, harvested within 1 week
Conditions some complete darkness, some in light

Space Requirements trays, jars, high humidity, good ventilation
Goal grow all year
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The Hardy Veggies

These veggies can tolerate cooler weather.  They 

grow in this climate, but they do not store well like 

potatoes and carrots.  

The Cellars

The tour ventures underground into the storage cel-

lars, which are divided into a humid and a dry cellar, 

and also into two mushroom growing habitats.  

The basement is only under the northern part of the 

building since the tree roots in the greenhouse go 

directly into the ground.  

The material language is that of the stone walls, be-

ing primarily stone, but with timber columns coming 

down from the timber-frame barn structure above, 

and timber beams overhead.

Plants annuals including kale, broccoli, chard
Conditions full sun to part shade, easy access for maintenance
Plant Size .5 m h, up to 1 m ø

Goal extend the growing season

COMPOST 

The Cellar program cluster.



48

Mushrooms

Of all the crops that will be grown in this building, 

mushrooms have the widest variety of possible grow-

ing conditions.  They can be grown in many different 

media like straw, sawdust, logs or coffee grounds, 

and those media can be arranged in many confi g-

urations, such as compressed blocks, jars, bags, 

or trays.  To provide the most adaptable spaces for 

the widest variety of mushrooms, I have divided the 

mushroom world into two architectural categories: 

the photo-sensitive primary decomposers and the 

photo-insensitive secondary decomposers.  

The fi rst group is on the eastern end of the stone 

walls and it projects beyond the rest of the building, 

thus able to receive natural light and ventilation. The 

mushrooms grown here will be grown in a low-tech 

way, mimicking the way mushrooms grow in nature, 

which is the easiest method for visitors to duplicate 

at home.

In contrast, the second mushroom habitat will be in 

an enclosed, climate-controlled environment.  The 

basement is perfect for this, since it has no windows, 

and is a low-traffi c area. This is how most commer-

cial mushrooms are grown.  Since condensation and 

temperature change are harmful to masonry walls, 

Species various mycorrhizal and saprophytic species
Conditions dappled northern light to full dark

Space Requirements bags or trays of decomposing material  or logs
Goal grow all year
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this room is formed by interior walls only: the north 

stone wall (fl anked on the other side by the humid 

veggie storage) and three partition walls that also 

provide a vapour barrier.

Humid Storage

Dry Storage

The Tour

The tour through the building will take visitors 

through the kitchens, up into the treetops, and down 

into the cellar. Visitors will see produce growing, the 

processing and cooking areas, and fi nally eat a de-

licious meal in the attached restaurant among fruit 

trees and berry bushes.

Plants cabbage, turnips, beets, apples, potatoes, carrots
Conditions 90-95% relative humidity

shelving and bins
Goal store all winter

Plants onion, garlic, winter squash
Conditions good ventilation, low humidity

shelves, bins, hooks for mesh bags
Goal store all winter
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Aerial view from the southwest

Aerial view from the west.
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CHAPTER 3: CONCLUSION

“Eating is an agricultural act,” as Wendell Berry 
famously said. It is also an ecological act, and a 
political act, too . (Pollan 2006, 11)

This project blurs the line between agriculture and 

architecture by demonstrating growing methods in 

many different program areas.

In retrospect, the issue of food production as an 

evolutionary step in the future of architecture would 

have been much more effectively explored in a build-

ing with a common program unrelated to food, such 

as an offi ce building.  My enthusiasm about food 

education as much as food architecture muddied my 

intention to really show how growing areas can in-

tegrate into an “everyday” building with regular pro-

gramming.

It succeeds, however, in the education aspect, be-

ing a unique destination, and a compelling tour that 

takes visitors from a lush living buffet, to dark mush-

room caves, to a lookout in the treetops.  I hope that 

in the future, I hope that more people will be as mo-

tivated as I am to learn everything they can about 

what they eat, because knowledge is, in this case, 

not only power, but health as well, and in a time 

when the economy and the climate present a real 

challenge for agriculture, knowledge can be peace 

of mind as well.  

Knowing how to grow food leads to food. Know-
ing how to grow food in the best ways leads to a 
dependable supply of food for a long time. (Wat-
ers 2006, 17)
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Overview of temperature gradient study for masonry 
hearth. (See next page for a detail)

APPENDIX A: KITCHEN TEMPER-
ATURES
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Detail of temperature gradient study for masonry hearth.
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Simplifi ed temperature study.
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APPENDIX B: PLANT GROWTH AND 
STORAGE REQUIREMENTS

The following tables show the information that was 

used to arrange the plants into “architectural cat-

egories.”  The tables show selected growth require-

ments such as height, root depth, and growing tem-

perature, and omit requirements such as nutrients 

and preferred soil.  Soil and nutrients are not inte-

gral to the architectural choices because soil can be 

amended or replaced, and can easily be different 

in different areas without affecting the permanent 

structure.
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Storage 
Temperature

Storage Humidity

Alliaceae

onion

Allium cepa

2-12°C dry

garlic

Allium sativum

2-12°C dry

Apiaceae

carrots

Daucus carota subsp. sativus

0-1°C -pack in damp hard-
wood chips in 
cool, dark place

Brassicaceae

rutabaga

Brassica napus

1°C 90-95%

cabbage

Brassica oleracea Capitata Group

0°C 90%

turnips

Brassica rapa Rapifera group

1°C 90-95%

Chenopodiaceae

beets

Beta vulgaris

1°C store in damp sawdust

Convolvulaceae

sweet potato

Ipomoea batatas

12-15°C dry

Cucurbitaceae

winter squash

Cucurbita spp.

cool dry

Rosaceae

apples

Malus spp.

-1-0°C 90%

Solanaceae

potatoes

Solanum tuberosum

2-4°C humid, well-ventilated

Goal: Store over winter.
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APPENDIX C: CLIMATE INFORMA-
TION

Tatamagouche is a fertile agricultural area, it gets 

plenty of snow in the winter, and greenhouses are 

essential for successful farms to lengthen the grow-

ing season and protect sensitive plants.  Tatama-

gouche is on the Northumberland Shore, north of 

the Cobequid Hills, which shelter it from storm winds 

from the south and east.

Climate cycle.
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Sun mean annual % of total daylight hours w bright sunshine 40 %

mean annual total hours of bright sunshine 2000 hours

winter solstice azimuth 110 degrees
summer solstice azimuth

Snow max. snow load on the ground 60lb/sq ft
mean annual total snowfall 203 cm

mean date of fi rst snow cover of > 1” Dec 6

mean date of last snow cover of > 1” April 10
mean annual # of days with snow cover > 1” 120 days

mean annual max. depth of snow 51 cm

Frost mean date of the 1st occurrence of a T of 32F October 15
mean date of the last occurrence of a T of 32F May 15

mean annual frost-free period 140 days

Wind prevailing winter wind direction WSW
prevaiing summer wind direction SSW

Precipitation mean annual total precipitation 102 cm
mean growing season precipitation 15

variability of growing season precipitation 25%

Growing mean annual length of growing season 200
mean annual # of degree days above 42F 3000

soil podzol
USDA Zone 5A -26.2 to -28.8

Canada Plant Hardiness Index 5b

Mean Daily January -6.7 C
April 4.5 C

July 18.3 C

October 10 C

Tatamagouche climate data.

Temperature
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