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Title 
Increasing Population, Decreasing Food Supply

Introduction (theoretical premise/unifying idea)  
This project will focus on urban sprawl and how 
it is decreasing agricultural land and the world’s 
food supply.  The typology is a 10,250 square foot 
urban greenhouse, a 6,800 square foot restaurant 
and a culinary arts school, and a 45,000 square 
foot park and community gardens in downtown 
Fargo, North Dakota. 

Results (the project justification and project 
typology) 
The guiding idea is to incorporate greenhouses in 
the city and slow urban sprawl to help lessen the 
demand on the world’s food supply. 
 
Discussion (the meaning of my research)  
The meaning of my research is to introduce the 
concept of growing one’s own garden in an ur-
ban setting.  It is important to maintain and keep 
our fertile crop land.  Reducing urban sprawl will 
aid in pollution control. 

Key Words 
Fargo, ND, Food Supply, Greenhouse, High 
Tunnel, Urban Agriculture, Urban Sprawl

Abstract

Heather Bredeson

community garden plots near N University 
Drive and 30th Ave N in Fargo, ND

Figure 4.0
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What is the impact of urban sprawl in the 
Fargo area on rich agricultural land which 
contributes to the food supply of the world?

Problem Statement

Heather Bredeson

housing development encroaching 
farmland in West Fargo, ND

Figure 6.0
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Typology 
Urban Greenhouse with Restaurant and Learning Facility

Theoretical Premise/Unifying Idea
 

Project Justification
Fargo needs to be conscious of the valuable land it is taking out of production.  
Developers, designers, and city planners must increase density to limit urban sprawl 
and incorporate gardens into the city to offset the agricultural land that is being 
built upon.
 

Statement of Intent

Claim
Urban sprawl in the Fargo area is eliminating fertile agricultural land once used 
for growing crops, putting an even greater strain on the food supply of the 
world.

Premises
Fargo is a thriving, growing city with an expanding boundary, which affects 
agriculturalists and the world.
  
Fargo, in particular, is spreading out into valuable farm land.  According to the 
City of Fargo’s Growth Projection Data, Appendix One, the density per devel-
opable acre in 2007 was only about ten people; whereas, some cities in the 
USA have up to 100 people per acre (2007, p. 72).
  
The agricultural land in this area is some of the best in the world to grow food.
  
Conclusion
There needs to be a limit to expanding the city boundaries of the Fargo 
area in order to preserve the agricultural land.

 

Figure 8.0 Heather Bredeson

housing development encroaching 
farmland in West Fargo, ND
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Proposal
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The Fargo area is spreading injuriously into the 
wide open countryside.  The growing cities are a 
sign of prosperity, but it comes with a high price.  
The rich agricultural soil, once used for growing 
crops, such as oats, sugar beets, and soy beans, 
is being taken away from farmers and put into 
use for city living.  The land in this area supplies 
the world with food.  Although the diminishing 
agricultural land may not affect the food supply 
of this area, it does affect the poorer countries of 
the world.

The growing problem of the diminishing world 
food supply can be helped by slowing down ur-
ban sprawl, by increasing population density and 
increasing the impact of urban gardening.  The 
land taken out of production should be replaced 
by equal amounts of food production within the 
city.  In the cold climate of Fargo, ND, a green-
house will provide a longer growing season, thus 
producing more food in the same amount of 
space as an outdoor garden.  

Narrative

The greenhouse will be designed efficiently with 
the latest technology to reduce energy use.  A 
community learning center will provide the pub-
lic with valuable information on how to care for 
and raise plants.  A restaurant will demonstrate to 
the public how to prepare the fruits of their labor 
into healthy meals.  

The greenhouse will be a valuable amenity to 
the Fargo community, specifically for those living 
in apartment buildings and the homeless.  Gar-
dening can be a positive way for the homeless 
to contribute to society and to provide food for 
themselves.     

An urban greenhouse, community learning cen-
ter, and restaurant will not solve the problem of 
the limited world food supply, but it may bring 
the Fargo community closer together and more 
aware of the situation around the world.

Heather Bredeson

Figure 12.0
houses near 14 1/2 Ave E and 
7 1/2 St E in West Fargo, ND
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The culinary arts school will be a part of the downtown NDSU cam-
pus.  Students will help run the restaurant for hands-on learning ex-
perience.  

Heather Bredeson
Downtown Fargo, ND

Figure 14.0

The users of the outdoor community gardens and park will be 
residents living in apartments, and the nearby neighborhoods in 
downtown Fargo.  Homeless people will also have the opportunity 
to care for their own garden.  If someone does not take care of 
their garden by keeping weeds to a minimum, the garden will be 
taken away and given to the next person on the waiting list.  The 
peak usage for the greenhouse will be in the mornings and eve-
nings.  The City of Fargo and the culinary arts school and restaurant 
will be the owners of the greenhouse. 

The users of the restaurant will be the Fargo public and surround-
ing areas.  People will go out to the greenhouse and pick fruits and 
vegetables they want to eat.  Next, they come into the restaurant 
to eat the food they picked. Cooks will teach the customers how 
to prepare the fresh fruits and vegetables into delicious meals.  The 
restaurant menu will use a majority of their ingredients from the  ur-
ban greenhouse garden.  The kitchen will be an open area view-
able to the people dining.  Peak usage time for the restaurant will 
be during lunch and dinner hours.  NDSU will be the owner of the 
restaurant.    
 

14
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Greenhouse
 circulation
 gardens
 outdoor & indoor seating

Restaurant and Culinary Art School
 dry food storage
 clean-up room
 cold food storage
 custodial room
 demonstration lab
 indoor/outdoor seating
 kitchen
 mechanical room
 restrooms
 student lab
 tools and supply storage

Park
 basketball court 
 community gardens
 seating
 shade trees & fruit trees
 xeriscape shrubs and flowers

Major Project Elements

Heather Bredeson

greenhouses on 
the NDSU campus

Figure 16.0
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Site Information
Midwest

Figure 18.0
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Site Information
Fargo, ND

Figure 20.0
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Site Information
10th Street & NP Ave

The site is in downtown Fargo, ND, near the  
intersection of 10th Street North and NP Ave-
nue.  It is zoned as a mixed use area. I chose 
this site for the amount of sun exposure for the 
greenhouse and the close proximity to a num-
ber of apartment buildings.  This new develop-
ment will generate urban renewal for this area 
of downtown Fargo.  The site is conveniently 
located for gardeners to walk, bike, or ride 
the bus to the greenhouse daily.  The Nester 
Lounge will be torn down to make room for 
the culinary arts school, restaurant, community 
garden learning center, and greenhouse.  The  
park will be placed south of NP Avenue.  The 
park will beautify the area and draw people to 
this part of town.

Figure 22.0
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I will compile my documentation in a binder, sketch book, and in my thesis book.  
I will save my design process to my desktop, laptop, and external hard drive.  My 
design process will be preserved on CDs, in the form of scanned images and pho-
tographs.  

I plan on presenting my design process on printed boards and in pdf format pro-
jected on a screen.  It will be made available electronically through the NDSU digi-
tal repository.  

The concurrent transformative strategy will be followed to further develop the theo-
retical premise/unifying idea, project typology, historical context, site analysis, and 
programmatic requirements.

Mixed method quantitative/qualitative analysis, graphic analysis, digital analysis, 
and interviews will be used to conduct research.  The growth of Fargo will be pro-
vided for statistical analysis of past and future growth patterns. Questions concern-
ing the growth of Fargo may be answered by the City of Fargo office.  Many factors 
besides urban sprawl effect the amount of food shipped around the world, such as 
weather and land used to grow alternative fuel sources.  Case studies will be of a 
winter greenhouse in Milan, Minnesota and a high tunnel used for nine months out 
of the year in Frazee, Minnesota.

Plan for Proceeding

Design Methodology

Documenting the Design Process

The project emphasis is to study the effects of incorporating agriculture into the city 
and limiting/slowing down urban sprawl.

Project Emphasis
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2nd Year
 Fall 2008  Professor Darryl Booker
  Tea House in Fargo, ND
  Boat House in Minneapolis, MN
 Spring 2009 Professor Meghan Duda
  Dance Performance Hall in Fargo, ND
  Dwelling in Fargo, ND
3rd Year
 Fall 2009  Professor Steve Martin
  Arctic School in Qaanaaq, Greenland
  Velodrome in Houghton, MI
 Spring 2010  Professor Ronald Ramsay    
  Mid-Rise Residential Tower in Chicago, IL
  Shaker Barn Renovation to Chamber Orchestra Hall in New Lebanon, NY
  Biker Bar & Family Restaurant in ND

4th Year
 Fall 2010  Professor Bakr Mourad Aly Ahmed  
  High Rise in San Francisco, CA
  KKE Platonic Shape
 Spring 2011  Professor Malini Srivastava
  Passive House Cabin in Itasca State Park, MN
  MSUM Retrofit in Moorhead, MN
  City of Fargo House in Fargo, ND
  Habitat for Humanity House in Fargo, ND
 
5th Year
 Fall 2011  Professor Mark Barnhouse
  Experimental Water Research Facility in Linton, ND

Studio Experience

Heather Bredeson

Renaissance Hall 
on the 2nd floor 

Figure 28.0
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Theoretical Premise Research

new residential development 
on Lavonne Ct S in Fargo, ND

Heather Bredeson

Figure 32.0

Figure 32.1

32
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Introduction
Throughout the world, urban sprawl is creeping 
into the landscape.  The human population has 
now surpassed 7 billion people, thus more struc-
tures are required to accommodate the growing 
need for shelter.  New construction is being built 
on land once used to produce food.  It is also 
demolishing beautiful landscapes and upsetting 
the balance of nature.
 
According to Nabhan (2008), in Where Our Food 
Comes from : Retracing Nikolay Vavilov’s Quest 
to End Famine, about 800 hundred million people 
are unable to purchase enough food and about 
one billion people are  on the opposite end – 
eating too much food.  I think many people do 
not realize how our building decisions and eating 
habits affect others in the world.  

Urban sprawl has also caused lengthy commutes.  
Vehicles require fuel to run and some of that fuel 
is made from plants.  Land used to grow plants 
for fuel is taking away valuable space needed 
to grow food to eat.  When there is less food, 
there is more demand, which raises the price of 
food.  Higher food prices make it difficult for poor 
people of our world to get proper nutrition.  A 
decrease in food demand can be reached if ev-
ery city in the world limits their amount of expan-
sion and incorporates more agriculture within the 
city.  This can be achieved by residential outdoor 
garden plots, community high tunnels, commu-
nity greenhouses, and roof top gardens. 

Research

new residential development on the cor-
ner of 40th Ave S & 36th St SW in Fargo, ND

Heather Bredeson

Figure 34.0

Figure 34.1
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Food
What the World Eats by D’Aluisio examined 30 
families from around the world and documented 
everything they ate during one week.  My favor-
ite photo in the book is of the large family from 
Ecuador.  They live in a small cave-like structure 
with mud-brick walls, a dirt floor, and no furni-
ture.  They own next to nothing, but all the little 
kids and parents have big smiles on their faces.  
They look like they are grateful for the food and 
family they have.  They ate no processed foods 
(Menzel & D, 2008).  This seems to be the trend 
of families in developing countries from What the 
World Eats.  The families from Great Britain, United 
States, Greenland, France, Kuwait, and Japan 
vary from eating some processed foods to al-
most all processed foods (Menzel & D, 2008).  This 
may be because developed countries have the 
convenience of grocery stores to purchase pre-
made meals.  They have no need to grow their 
own food because they have enough money to 
buy what they need.  

A decrease in the demand for food can be 
reached if every city in the world limits the amount 
the city expands and incorporates more agricul-
ture into the city.  This can be done by residential 
outdoor garden plots, community high tunnels, 
community greenhouses, and roof top gardens.

Research

plants grown by Chuck Waibel 
and Carol Ford in Milan, MN
Heather Bredeson

Figure 36.0
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Research

Bartholomew (1981), in Square Foot Gardening, 
states that world hunger can be solved by rad-
ishes.  In his blog he states, every family would 
need to plant 40 radish seeds in a 12”x12”x6” box 
to solve the problem (Bartholomew, 2011).  If only 
world hunger was that simple to solve.       

High Tunnels
High wind tunnels heated with solar panels can 
greatly increase the growing season.  This is espe-
cially true in Fargo, ND.  A growing season in Far-
go is around 110 days, according to USGS, and 
about 120 days in Frazee, MN, according to Dal-
las Flynn owner of a high wind tunnel heated with 
solar panels.  A heated high tunnel can almost 
double the growing days in Frazee, MN.  Flynn 
predicts that in the future three or four neighbors 
will put up a high wind tunnel (D. Flynn, personal 
communication, October 22, 2011).  

Solar Heated High Tunnel
Plants can grow exceptionally well in a controlled 
environment and with the right nutrients.  I saw 
this first hand on Dallas and Mary Flynn’s scenic 
and well-kept farm.  The photo to the left shows 
their two high tunnels.  The far left high tunnel is 
unheated and about 20 feet by 24 feet.  This high 
tunnel allowed Flynn a two-month jump start on 
the growing season, compared to his outdoor 
garden. The total growing season for the unheat-
ed high tunnel is about 150-170 days (Flynn, 2009).  

high tunnels on Dallas & Mary Flynn’s farm
Heather Bredeson

Figure 38.0
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Research

The high tunnel to the right in the photo is a solar 
heated high tunnel; the first of its kind in the world 
(D. Flynn, personal communication, October 22, 
2011).   The solar panel heating system was de-
signed by Flynn.  The solar heated high tunnel is 
30 feet by 48 feet and has nearly doubled the 
growing season.  The cost to build it was about 
$23,000 (Flynn, 2009). 

Solar Heated High Tunnel Construction
The construction of the tunnel is quite simple.  A 
foundation is dug four feet deep and lined with 
two inches of expanded polystyrene insulation 
on the ground and two feet up the side walls.  
Four inches of expanded polystyrene insulation 
is placed on the top two feet of the side walls.  
About 12 inches of sand goes over the expand-
ed polystyrene base.  On top of the sand is four-
inches diameter corrugated drain tile with small 
fans inside.  The drain tile is placed 16 inches on 
center.   An eight inch layer of sand goes over 
the drain tile and more four-inch diameter cor-
rugated drain tile with small fans is laid in the op-
posite direction of the drain tile below.  A sandy 
subsoil layer is next and finally 18 inches of topsoil.  
The topsoil is held in place with a short stud wall 
made of white oak.  Black plastic is placed over 
the topsoil to help keep weeds from growing and 
to help keep the interior of the high tunnel clean-
er.  Placed over the soil is a FarmTek high tunnel 
made with two layers of plastic and a fan to cir-
culate the air between the plastic (Flynn, 2009).

solar heated high 
tunnel in Frazee, MN
Heather Bredeson

Figure 40.1Figure 40.0
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Research

A fan kicks on when the temperature inside the 
high tunnel reaches 85 degrees.  Flynn manually 
rolls up the sides of the high tunnel when tem-
peratures get warm.  From July until the middle 
of September, a shade cloth is installed to help 
keep the high tunnels cooler.  Flynn said another 
way of venting out the humidity fast would be to 
have a cupola on top of the high tunnel.  The 
cupola would be opened and closed as needed 
to control the humidity levels (D. Flynn, personal 
communication, October 22, 2011).

In the cooler seasons, the solar panels heat the 
air to about 275 degrees on a sunny day.  The hot 
air is pumped into the tile under the ground to 
keep the soil from freezing.  

Plants
Have you ever wondered why the sausage and 
milk soup tastes so good at Olive Garden?  It is 
because the kale in the soup is grown by the 
Flynns!  They grow just about anything you can 
imagine - tomatoes, corn, cucumbers, radishes, 
cabbage, lettuce, spinach, carrots,  kale, okra, 
chard, garlic, onions, peppers, eggplants, blue-
berries, raspberries, grapes, shiitake mushrooms, 
figs, peaches, pears, sweet cherries, apricots, big 
blue plums, nectarines, and more.  They also rais-
es bees, chickens, and Scottish Highlanders.  The 
entire farm is run and maintained by the Flynns.Figure 42.2

high tunnel in 
Frazee, MN
Heather Bredeson

Figure 42.1Figure 42.0
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Everything grown on the farm is from heirloom 
seeds and grown organically.  To keep the plants 
healthy, an organic fertilizer made of a mixture 
of kelp and water is sprayed on the plants.   The 
fertilizer provides nutrients, such as borium, direct-
ly to the leaves of the plants.  The kelp mixture 
increases production by about 30 percent Flynn 
said.  He also uses the manure from the Scottish 
Highlanders to fertilize the soil (D. Flynn, personal 
communication, October 22, 2011).  

Watering the plants is done by a drip line.  Every 
eight inches of lineal pipe gives half a gallon of 
water a day (D. Flynn, personal communication, 
October 22, 2011).

Bumblebees are purchased every spring to pol-
linate the plants.  Mineral oil and water can be 
used to get rid of spider ants on the plants (D. Fly-
nn, personal communication, October 22, 2011).  

There is no shortage of food on this farm.  Flynn 
sends orders weekly to a local restaurant and sells 
fruits and vegetables at a public market.  He also 
gives it away (D. Flynn, personal communication, 
October 22, 2011).          

There is no question about it that Dallas and Mary 
Flynn have a green thumb.  The plants they grow 
do extremely well and taste delicious.    I think 
Dallas’s solar heated high tunnel design is a great 
idea to create a longer growing season in a sus-
tainable manner.

Research

Dallas Flynn by the 
Shiitake Mushrooms

Heather Bredeson

Figure 44.2

Scottish Highlanders

Heather Bredeson

bee home made 
by Dallas Flynn

Heather Bredeson

Figure 44.1Figure 44.0
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Winter Green House in Milan, MN
Minnesota is the land of 10,000 lakes, and a one 
of a kind winter greenhouse owned, designed, 
and built by Chuck Waibel and Carol Ford.  

The winter greenhouse is located in the small 
town of Milian, MN, and I was fortunate to be 
able see the greenhouse in person.  Waibel and 
Ford spent three years researching before build-
ing the greenhouse.  Chuck mentioned he found 
old 70s solar energy books to be quite helpful.  
The growing season in the greenhouse is from 
mid-October to mid-April (C. Waibel, personal 
communication, November 5, 2011).  

Winter Greenhouse Construction
The greenhouse is attached to the garage and 
storage building.  The storage building acts like 
a buffer to the cold weather.  When the green-
house gets too warm during the winter months, 
the storage room door on the west side of the 
building can be opened to cool down the green-
house.  The 16 feet by 22 feet greenhouse is built 
on a four-foot deep cinder block foundation and 
insulated with three inches of blue board.  The 
base material is clay; then, a layer of river wash 
gravel; and then the soil.  Pipes are set into the 
gravel layer to allow heat from the ground to rise 
into the greenhouse.  A propane heater is used 
on very cold days.  A small electric heater is at-
tached to the wall for additional heat.  Five large, 
blue barrels are filled with water for thermal mass.  
The barrels also hold up shelves. 

Research

Chuck Waibel’s and Carol Ford’s 
winter greenhouse in Milan, MN
Heather Bredeson

Figure 46.0
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Chuck Waibel’s and Carol Ford’s 
winter greenhouse in Milan, MN

Heather Bredeson

Figure 48.0

48
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Research

The cost to build the greenhouse was about 
$16,000.  The yearly cost to heat the greenhouse 
is about $100 for the propane heater and about 
$100 for the electric heater totalling $200 for the 
entire winter growing season.  In the future, they 
may add geothermal heating and cooling so the 
greenhouse can be used in the summer as well 
(C. Waibel, personal communication, November 
5, 2011).  

Plants
Like the Flynn’s, Waibel and Carol only use heir-
loom seeds and raise the plants organically.  Leafy 
plants that can withstand a cooler soil tempera-
ture of 50 to 60 degrees Fahrenheit are grown in 
the greenhouse.  Some plants they grow are Swiss 
chard, Chinese cabbage, red pac choi, white 
Japanese turnips, and arugula. Smaller plants are 
grown in long baskets that hang from the green-
house rafters.  (See previous page for photo.)  It is 
a pretty sight to be standing in the warm green-
house next to tiny, lush, green plants and bright 
sunlight shining though the entire room from the 
south wall and roof. Larger growing plants get 
placed into the ground in the greenhouse.  Many 
of the plants can get five to six cuttings off them 
before they are finished producing.  The plants 
are fertilized with peat moss, green sand, rock 
phosphate, and blood meal.  They also use ver-
ma compost and practice crop rotation for bet-
ter yields.  Carol and Chuck deliver fresh produce 
weekly to their customers (C. Waibel, personal 
communication, November 5, 2011).   

barrels filled with water 
for thermal mass
Heather Bredeson

foundation, showing 
insulation and pipe 

for ground heat

Heather Bredeson

winter greenhouse
Heather Bredeson

Figure 50.1

Figure 50.2

Figure 50.3

plants
Heather Bredeson

Figure 50.0
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A high tunnel or greenhouse provides a con-
trolled climate for better plant growth and yield.   
Summers with too much or too little rain can be 
devastating for a gardener, but high tunnels and 
greenhouses can virtually eliminate problematic 
weather conditions for a better and more promis-
ing growing season.  

There are many benefits to growing one’s own 
food.  The produce tastes better, it is fresher, 
and it is cheaper than store-bought.  Gardening 
is good exercise, and community gardens can 
bring people together to socialize.  Perhaps, if 
those who have the resources to grow their own 
food did so and stopped buying from grocery 
stores, there would be food left and less demand 
for it; thus, prices drop, so the people in the world 
who really need it can afford it.

Conservation Easements
Conservation easements have enabled owners 
of private land to preserve their land and keep 
it from being developed.  A conservation ease-
ment is obtained by an agreement between an 
owner and a land trust or government agency 
(“Conservation Easements”, 2011). 

Research

The land may continue to be used for farming, 
but no additional buildings may be constructed 
on the land.  The land can be passed on to the 
next generation or donated to the land trust.  The 
value of the land increases when it is surrounded 
by developed land.  I do not think conservation 
easements will halt or significantly slow urban 
sprawl because developers will skip the conser-
vation easement land and find a new place to 
build on.  This would cause the new development 
to be further away from the city.  People will have 
to care about the land in order to stop destroy-
ing it.  Run-down areas of Fargo should be fixed 
up before considering building on undeveloped 
areas.  

Great things can take  place when people work 
together toward a common goal.  Innovators 
like Dallas Flynn and Chuck Waibel have already  
produced amazing results in food production 
without the need of fancy, complex systems.  I 
think if Fargo can concentrate more on fixing the 
inner city than working on expanding the city, the 
city as a whole would become a better  working 
community.

Shotwell closed in the 
late summer of 2011.  It 
was torn down for new 
houses located on the 
corner of 13th Ave S 
and 8th St S in Fargo, ND
Heather BredesonFigure 52.0 52Figure 52.1
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Typological Research
California Academy of Sciences

Heather Bredeson

southeast entrance

Architect:  Renzo Piano

Project Location:  Golden Gate Park, 
            San Francisco, California
Budget:  $500,000,000
Project Size:  412,000 Sq. Ft.
Green Roof Size: 2.5 acres
Year Completed:  Sept. 2008

Museum
The new science museum replaced the old and 
structurally unsafe museum that was damaged 
by the 1989 Loma Prieta earthquake.  The new 
museum is the most sustainable LEED Platinum 
rated museum in the world and features many 
wonderful science displays (“California acad-
emy of”, 2011).  One of the main features of the 
building is the green roof topography.  The roof 
terrain came about because the building height 
was designed after the original museum at 36 
feet tall.  As the design continued, attention was 
brought to spaces that required a higher ceiling.  
Thus, the roof was bubbled-up to accommodate 
the height requirements of certain spaces.

Materials
All of the old museum was recycled.  Portions 
of the old science museum were salvaged and 
re-used in the interior of the new museum.  The 
African exhibit walls are the old museum walls.  
The exterior is mainly made of glass curtain walls, 
concrete, a planted and glass roof, and a solar 
panel shading device (Kociolek 2005).   

Figure 56.0
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Typological Research
California Academy of Sciences

Sustainable Features
The science museum has a LEED Platinum rating 
and uses almost 35% less energy than is required 
by code.  The building was constructed with re-
cycled concrete, recycled steel, and insulated 
with recycled denim material (Saieh, 2008). 

A large majority of the building is illuminated with 
natural sunlight.  This significantly saves on elec-
tricity use.  Solar panels are located around the 
entire building and are used as shading devices 
for the glass facades.  The solar panels create 
five to ten percent of the building’s electricity 
use.  More energy efficient systems utilized in-
clude a heat recovery ventilation system (HRV), 
radiant sub-floor heating, and a rainwater irriga-
tion system (Saieh, 2008).  The new museum uses 
half the amount of water than the old museum it 
replaced (Kociolek, 2005).

The unique green roof terrain has xeriscape-
friendly native plants.  The green roof initiates 
many benefits like attracting wildlife, absorbing 
most of the rain water to prevent polluted run-off 
water from draining into the sewer, reducing the 
heat island effect, insulating the building, and re-
ducing outside noise.  The soil on the roof is held 
in place by thousands of biodegradable trays 
made out of coconut fibers.  The plant roots tie 
the trays together to create a continuous plant-
ed roof system.  The two large hills containing the 
planetarium and rainforest serve as a passive 
cooling system (“California academy of”, 2011).  

Fernando Herrera

Heather Bredeson

green roof and skylights

solar panels used as shading 
devices for exterior walkway

greenhouse
Fernando Herrera

Figure 58.0

Figure 58.1

Figure 58.2
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Building Section

Typological Research
California Academy of Sciences

Site Plan/Floor Plan

Northwest Exterior Elevation

The piazza glass roof is in the approximate center 
of the building and is the lowest point of the roof.  
At night, the piazza opens up to allow cool air de-
scending down the roof hills to sink into the build-
ing.  The warm air is vented out through the cir-
cular skylights located in the top of the hills.  The 
passive cooling system is automated by weather 
sensors on the roof (Saieh, 2008).  The location 
and number of skylights were carefully studied to 
provide the correct amount and intensity of light 
to the rainforest and coral reef exhibits (Kociolek, 
2005).

Floor Plan
Not only is the building spectacular, but there 
are also plenty of interesting exhibits to view and 
learn from.  Some of the exhibits contained in the 
museum are the Planetarium, Rainforests of the 
World,  African Hall, Alligator Gars, Water Planet, 
Northern California Coast,  Amazonian Flooded 
Rainforest, Philippine Coral Reef, and Early Explor-
ers Cove.  There is also a restaurant, cafe, and 
souvenir shop (“California academy of”, 2011).

Events
A variety of public events are offered at the mu-
seum, such as, sleep over parties offered for kids.  
A four-story rainforest, penguins, a coral reef, and 
a full scale Tyrannosaur Rex would be an exciting 
setting for a sleep over.    There are also weekly 
adult events with music and food (“California 
academy of”, 2011).

Figure 60.0
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Circulation to Use

Geometry

Structure

Typological Research
California Academy of Sciences

Diagrams
The massing diagram highlights the long rectan-
gular shape of the building and the four promi-
nent bubbles on the roof in elevation.

The natural light diagram shows that light is enter-
ing the building from skylights and vertical curtain 
wall assemblies.  This building has an abundance 
of windows for natural lighting.

The plan to section diagram shows how the circu-
lar spaces containing the planetarium and rain-
forest relate to one another.

The hierarchy diagram shows the dominate fea-
tures of the building in a plan view.  The dominate 
features are the planetarium and rainforest.

The structure diagram shows the structural grid 
pattern in the floor plan.

The circulation to use diagram shows the main 
circulation paths that branch out in the building.

The geometry diagram shows the building is al-
most symmetrical horizontally and vertically.  The 
building can be divided into five equally spaced 
strips based on the width of the circular spaces.

Figure 62.0

Natural Light
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Typological Research
Institute for the Culinary Arts

Architect:  HDR Architects

Project Location:  Omaha, NE
Budget:  $14,000,000
Project Size:  39,000 Sq. Ft.
Year Completed:  Nov. 2009

College
The new culinary arts building on the campus of 
the Metropolitan Community College in Oma-
ha, Nebraska has more than six times the space 
as the old culinary arts building.  The increased 
building size has allowed the school to accept 
more students and provide better training.  The 
building features state-of-the-art cooking appli-
ances to prepare students for real world cooking  
scenarios (“Institute for the”, 2010). 

Building Materials
The main material pallet on the exterior of the 
building consists of glass, patina copper pan-
els, and red brick to match the existing campus 
buildings.  The gutters, downspouts, and flashing 
are also made out of patina copper.  The interior 
material is laminate that resembles wood, zinc 
panels, patina copper panels, and a grand stair 
case with glass treads.  Many of the materials 
used throughout the building resemble kitchen 
item materials used by a chef (Rosenberg, 2011). 

exterior
Kurt Johnson Photography

Figure 64.0
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Typological Research
Institute for the Culinary Arts

Floor Plan
The well designed floor plan is laid out on two lev-
els. 

The bistro is a public seating area off the main 
kitchen.  There is also a private dining area con-
nected to the bistro. 

The theory labs are used as classrooms to 
teach students how to cook.  Each theory lab is 
equipped with a kitchen and television screens.   

The demonstration lab is used as a classroom.  It 
may also be used for broadcasting a cooking 
show.  It features stepped seating, a kitchen, and 
televisions. 

The spacious main kitchen is equipped with stain-
less steel appliances and countertops.  A large 
curtain wall provides natural sunlight and great 
views of the outdoors.  

Figure 66.0
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Circulation to Use

Geometry

Structure

Typological Research
Institute for the Culinary Arts

Diagrams
The massing diagram highlights the rectangular 
shape of the building in elevation view.

The natural light diagram shows where light en-
ters the building in section.  Much of the light 
shines through curtain walls on the north, east, 
and south sides of the building.

The plan to section diagram simplifies the shapes  
in the floor plan and section to show how they 
relate to one another.

The hierarchy diagram shows the dominate fea-
tures of the building in elevation view.

The structure diagram brings attention to the 
main structural elements in the floor plan.

The circulation to use diagram shows the main 
circulation paths in the building.

The geometry diagram breaks the floor plan 
down into a grid of six regular squares plus one 
additional square on the south end of the build-
ing.

Figure 68.0
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Typological Research
Discovery Green

Landscape Architect:  Hargreaves Associates, Inc. 
          Lauren Griffiths Associates
Architects:  Page Southerland Page
Artists:  Doug Hollis, Margo Sawyer
Fountains:  Dan Euser Waterarchitecture

Project Location:  downtown Houston, Texas
Land:  $57,000,000
Project:  $125,000,000
Project Size:  12 Acres
Year Completed:  April 2008

History
The Discovery Green park became a reality be-
cause of public outcry and the sale of privately 
owned land.  The Houston Green Gardens and 
privately owned land were close to becoming a 
parking garage or a large entertainment complex.  
The Brown Foundation, the Kinder Foundation, the 
mayor at that time, Bill White, and several other 
foundations were major advocates for the Discov-
ery Green park.  In December of 2004, after about 
a year, all the land for the park was purchased 
(“Discovery Green).

amphitheater stage

view of the great lawn
courtesy of Hargreaves Associates

path through the park

courtesy of Hargreaves Associates

courtesy of Hargreaves Associates

Figure 70.3

Figure 70.4

Figure 70.5

oak allee

bird’s eye view of park
courtesy of Hargreaves Associates

sculpture

courtesy of Hargreaves Associates

courtesy of Hargreaves Associates

Figure 70.0

Figure 70.1

Figure 70.2
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Site Plan Typological Research
Discovery Greengateway plaza
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Park
The park was designed with help from the Hous-
ton community.  It is a place for recreation, en-
tertainment, relaxation, and dining.  Some of the 
amenities at the park, include an amphitheater, 
lake, cafe, open lawn space, fountain, walking 
paths, sculptures, and 620 parking spaces under-
neath the park (Henry, 2011).  

Some events that take place in the park are live 
music, ice skating with a DJ, ice skating shows, 
ice skating with Santa, outdoor fitness classes, 
movies, plays, dance concerts, urban market, 
and flea market.  Many of the events are free to 
the public (“Discovery Green”).

Figure 72.0
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Discovery Green

Circulation paths and buildings after Discovery Green was 
implemented.  The park generated positive growth for the city.  

Cause & Effect
Discovery Green draws hundreds-of-thousands 
of visitors yearly and has sparked a positive 
growth of new buildings around the park.  Before 
Discover Green, the site was an obstacle for pe-
destrians.  Now, the two beautiful main walking 
paths through the park, Oak Allee and Crawford 
Promenade, have become a link between ma-
jor buildings downtown (Henry, 2011).  Some of 
these buildings include the convention center, 
the baseball field - Minute Maid Field, Hilton, Four 
Seasons, and Houston Center.    

Figure 74.0

Urban Redevelopment and Circulation

Circulation paths and buildings before 
Discovery Green was implemented.

Typological Research
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Typological Research
Summary

The three case studies I have chosen for my 
typological research are the California Acad-
emy of Sciences, Institute for the Culinary Arts, 
and Discovery Green.  All the case studies are 
very different from each other, but each relates 
specifically to my thesis in many ways.

I studied the  California Academy of Sciences 
building and the Institute for the Culinary Arts 
building in plan, section, exterior elevations, 
and through a series of diagrams from the book 
Precedents in Architecture Analytic Diagrams, 
Formative Ideas, and Partis by Clark and Pause 
(2005). The diagrams that I analyzed, along 
with a short description, include:  massing - ma-
jor shapes of the building, natural light - where 
daylight enters the building, plan to section - 
horizontal and vertical comparison, hierarchy - 
the dominant feature of the building, structure 
- structural pattern, circulation to use - major 
circulation paths,  geometry - simplifying the 
building into shapes, grids, and symmetry.  I 
studied the site plan and circulation patterns of 
Discovery Green park. 

The California Academy of Sciences focuses on 
sustainability and contains a large green roof 
and an indoor rainforest beneath a bubble-like 
dome.  

The Institute for the Culinary Arts is located on 
the Metropolitan Community College in Oma-
ha, Nebraska.  The Culinary Arts building holds 
class for those majoring in food preparation 
and also has a bakery for the public.  Large 
windows on the exterior walls allow people to 
view into the beautiful stainless steel kitchen.  

The Discovery Green is a beautiful park with 
many amenities including a green market, a 
dog run area, an amphitheater, and skating 
rink during the winter time.  The park helped re-
new that area of the city, provides great views 
for nearby high rises, and adds value to the 
neighborhood.  It also enhances the flow of  
pedestrian traffic through the city.  Parks pro-
vide space for people to enjoy beautiful trees, 
plants, views, exercise, and entertainment.  An 
array of activities can take place in parks which 
attract people with different interests.  
 
These case studies gave me valuable informa-
tion to help me move forward into the design 
process.
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Historical Context
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Historical Context

Population
Approximately 50% of the seven billion people 
on earth live in cities (Bloomberg, 2011).  In the 
last hundred years there has been a major in-
crease in the number of people on Earth and 
a dramatic shift of people moving to cities over 
the world.  This population shift and increase 
has caused a hardship on the world’s food sup-
ply.

Ancient Aztec Civilization
Today’s urban gardening is not a new inven-
tion.  It is more of a forgotten way of life.  The 
ancient Aztec civilization of Mexico practiced 
farming within the city.  All available land was 
used to grow food for the increasing popula-
tion.  Innovations such as irrigation, fertilizers, 
and terraces were a result of a need for more 
food.  The Aztecs are known for chinampas.  
Chinampas is essentially a crop grown on top 
of water.  It is made by digging canals through 
a marsh and stacking mud onto mats of straw 
and grass to a higher water level than the marsh 
(“Aztec Farming”, 2006). 

To prevent the chinampas from floating away, 
trees were planted at the corners and eventu-
ally the roots would be the anchor.  Chinam-
pas were excellent for growing crops because 
the soil from the marshes was rich in nutrients.   
Another place the Aztecs planted was on hills.  
They lined the edges of the terraces with stones 
to prevent soil erosion and destruction of the 
crops from heavy rains.  They grew corn, avo-
cados, tomatoes, squash, and beans (“Aztec 
Farming”, 2006).

Ancient Egyptian Civilization
The ancient Egyptians grew crops in the rich 
Nile River Valley.  They controlled the river by 
building dams and canals to irrigate the fields.  
Plows and animals were used to cultivate the 
land.  They planted corn, melons, cucumbers, 
gourds, beans, lentils, radishes, lettuce, leeks, 
and onions.  The ancient Egyptians also plant-
ed flowers and vineyards.  These plants were 
watered by hand because of the far distance 
from the Nile River.  The Egyptians also kept 
bees to produce honey.  Individual gardens 
were tended near their homes (Lewis, 2009).   

Grandpa Holo’s tractor
Heather Bredeson

Figure 80.0
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Historical Context

Wolverton, MN
Heather Bredeson

Figure 82.0

Ice Age 
The Red River Valley is one of the richest areas 
in the world to grow food.  The soil was once 
the bottom of Lake Agassiz.  During the Ice 
Age, from about 11,700 to 9,000 years ago, 
Lake Agassiz was formed by glaciers that ex-
tended from Canada down into North Dakota 
and Minnesota.  The heavy sheets of ice flat-
tened the land.  The warming and cooling of 
the Earth caused the glaciers to grow and to 
melt creating Lake Agassiz.  The lake once held 
more fresh water than all of the other lakes in 
the world combined (Perkins, 2002).  Sediment 
from creatures living in the lake and plants set-
tled to the bottom of the lake bed creating the 
black soil today (Bluemle, 2007). 

Industrial Revolution & Agricultural Revolution
Farming allowed people to become more set-
tled and form towns.  People no longer had 
to rely on hunting and gathering food for sur-
vival.  During the industrial revolution, people 
began moving to the cities in search of a bet-
ter life and for job opportunities.  Improvements 
in farming allowed greater yields to feed more 
people.  Crop rotation was practiced and al-
lowed all of the land to be productive, and 
no fields were left unplanted for soil regenera-
tion (Hughes, 2010).  Jethro Tull invented the 
seed drill in 1701, which was pulled by a horse 
(Hughes, 2010). It evenly spread seeds out on 
a field producing less waste of the seeds com-
pared to planting by hand.  During the indus-
trial revolution, around 1790 to 1960, the pop-
ulation began to grow exponentially, as well 
as the pollution (McLamb, 2011).  A seemingly 
never ending supply of natural resources was 
discovered and we have never looked back.  
The world would be very different today if wind 
power and the sun were the main sources of 
energy used instead of the finite resources we 
still heavily use today.  
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Historical Context

Tragically, on a windy day in 1893 a fire destroyed 
over 31 blocks of Fargo.  The sidewalks and most 
of the buildings were constructed of wood and 
burned quickly.  Many businesses and homes 
were lost in the fire.  After the devastating fire, 
the building codes were changed to more non-
combustible building materials and concrete or 
stone sidewalks.  Fargo rebuilt and came back 
strong after the fire.  In 1957 a tornado hit and 
caused lots of damage.  Since then there have 
been numerous floods, but nothing has slowed 
Fargo down.  

In 1898, North Dakota became the 39th state.  As 
of December 2011, North Dakota has the lowest 
unemployment rate in the nation at 3.3 percent 
(United States Department of Labor, 2012).  

The city of Fargo has continued to expand.  Figure 
86.0 illustrates the boundary of Fargo during the 
time period of 1874 to 2009.  Figure 86.1 displays 
the population growth of North Dakota from 1870 
to 2010. 

Fargo is a wonderful city that has been my home 
since May of 2007.  It is a city that is continually 
changing to improve life for the people who live 
here. 

Fargo, ND
In 1870 the entire state of North Dakota had 
less than 2,500 people and only 302,720 acres 
of cultivated land (Caron).  The construction of 
the Northern Pacific Railroad helped draw more 
people into the state.   The crossing point for the 
railroad was at a small tent town called “Fargo 
on the Prairie” and the railroad engineer’s head-
quarters were located at “Fargo in the Timber” 
(Caron). 

The Northern Pacific Railroad used steamboats 
on the Red River to economically transport 
goods and people.  A round trip from Moorhead, 
Minnesota to Winnipeg, Canada took about ten 
days.  The fastest trip was made in five days and 
18 hours by the steamboat named International 
(Caron).  

On October 6, 1871, the present day city of Fargo 
was named Centralia.  A few months later Cen-
tralia was renamed to Fargo after William G. Far-
go (Caron).  In 1880, North Dakota had approxi-
mately 36,910 people and over 3,800,830 acres 
of farm land (Canon & United States Census Bu-
reau).  By 1883-1884 Fargo grew to a population 
of about 8,000 people.  The fast growing city had 
three elevators, a high school, seven churches, 
four banks, and many other necessary buildings.  
Fargo also had electricity by this time.  In 1890 
North Dakota Agricultural College (NDAC) was 
founded and in 1960 the college was changed 
to North Dakota State University (NDSU).  

Red River near Fargo, ND
Heather Bredeson

Figure 84.0
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North Dakota Farm Statistics 
(United States Census Bureau) 

1870 
1,720 farms at an average of 176 acres each

1880  
17,435 farms at an average of 218 acres each

1910  
74,360 farms at an average of 382 acres each

1950  
the number of farms has been declining since

Historical ContextFigure 86.0

Figure 86.1
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Project Goals

Academic
My goal for this thesis project is to help educate 
people how high tunnels and greenhouses can 
be beneficial to extending the growing season 
of healthy food within the city and without the 
use of pesticides.  Perhaps, homeless people 
can help out with the growing of the food as 
a way of earning meals cooked by the restau-
rant.  This could also help them have a better 
sense of community and belonging.  Residents 
living in apartment buildings in downtown Far-
go would have the opportunity to grow healthy 
fruits and vegetables on the site premises. 

Professional
It would be a privilege to turn my thesis project 
or some aspect of it into a reality.  I especial-
ly would like to propose the idea of the pub-
lic park next to the union storage building to 
the City of Fargo.  Maybe the park would lure 
someone to renovate the union storage build-
ing.  

Personal
I would enjoy seeing more small parks in down-
town Fargo.  I would like to try putting my re-
search to use to benefit others.

aerial views of Minnesota
Heather Bredeson

Figure 88.0
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Site Narrative
Fargo, ND

The site I chose is located in downtown Fargo, 
North Dakota at the intersection of 10th Street 
North and NP Avenue.  It is zoned as a mixed use 
area. I chose this site because of the amount of 
sun exposure for the greenhouse and the close 
proximity to a number of apartment buildings.  
New development designed for public use will 
generate urban renewal in this area of downtown 
Fargo.  The site is conveniently located for garden-
ers to walk, bike, or ride the bus to the greenhouse 
on a regular basis.  The  public park will be placed 
south of NP Avenue.  The park will beautify the 
area and draw people to this part of town.  Within 
the next few years, NP Avenue and First Avenue 
will become two way streets.  This could help draw 
business to the restaurant because more people 
will drive by and see the new eye catching green-
house and restaurant.  In the future, greenhouses 
or high tunnels could be built to the East and West 
of the site (see figure 92.1).  The area West of the 
site is an open lot and the area East of the site is a 
run-down lumber yard that is no longer in business.

Night photo of the site.
Heather Bredeson

Map showing location of 
new park, greenhouse, 
restaurant, and culinary art 
school in blue.  Future ex-
pansion is shown in green.

Figure 92.1
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Site Narrative
Fargo, ND

Figure 94.1

The site has an existing building, Nester Lounge, 
that will be torn down and recycled to make 
room for the new restaurant, culinary art school, 
and greenhouse. The Nester Lounge is a run-
down on/off liquor bar. People stand outside 
the building to smoke and argue no matter 
what time of the day or night.  The worn-out 
parking lot is vacant most of the time.  The full-
est it ever gets is on Fridays, when cars park only 
around the outer edge of the building.

Across from the Nester Lounge is an open lot lit-
tered with garbage, overgrown weeds, gravel, 
and dirt piles. Occasionally, large equipment 
and trucks park there.  The site has the potential 
to be a beautiful area and would be perfect 
for a small public park.  To the West of the open 
lot is the old Union Storage building, which is 
no longer in use.  The Union Storage could be 
renovated and used as a food storage area, 
grocery store, and apartments for students.

The addition of the park, restaurant, culinary 
arts school, and greenhouse will bring life to this 
part of downtown Fargo.  Hopefully, this new 
development will spark renovations to other 
run-down buildings.   

Looking South    

Looking North

Looking East   Looking West

Lo
oki

ng
 So

uth
we

st

Lo
oki

ng
 No

rth
ea

st
Looking Northwest

Looking Southeast

site photos
Heather Bredeson

Nester Lounge

Open LotUnion Storage

site map

Figure 94.0



96

N    

Panorama 2

panorama 1
Heather Bredeson
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Site Analysis
Fargo, ND

Slope
The site is very flat with a slope of less than 1%.  

Water
According to the interactive flood stage map 
from the City of Fargo, it is estimated that the 
site will be free of flood water until the Red River 
reaches 40’ (“Interactive Map”).  

Soil
The general soil type is Fargo-Ryan (United 
States. Soil Conservation Service & North Da-
kota State Soil Conservation Committee, 1985).  
This type of soil is level and nearly level with a 
fine texture.  It formed on glacial lake plain, 
Lake Agassiz, in glacial lucustrine sediment.

Figure 96.1

Figure 96.0

Heather Bredeson
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Site Analysis
Fargo, ND

Site Section Looking South

Figure 98.1

Site Section Looking East

Site Section Looking North

Site Section Looking West

Elevation: 906’ 

Elevation: 907’

3’ between contour lines

Figure 98.0

Figure 98.0

Figure 98.0

Figure 98.0

Figure 98.2
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Site Analysis

Fargo, ND

Traffic
The site is amidst a busy part of Fargo.  The one-
ways and main street are main roads in the down-
town area.  They are busiest around 8 a.m., 12 p.m., 
5 p.m., after NDSU football games, and after con-
certs at the Fargo Dome.  Diagonal parking is pro-
vided on NP Ave.  This parking was added a few 
years ago as the need for downtown student park-
ing greatly increased with the opening of NDSU 
Barry Hall.

Pedestrians 
The NDSU downtown campus has brought many 
students to this area.  Students park on 11th street 
and NP Avenue walk to Barry Hall, Klai, and Renais-
sance Hall for their classes downtown.  Downtown  
Fargo also has many great restaurants, one-of-a-
kind boutiques, and shops that attract numerous 
people throughout a day.  

Noise
An abundance of noise surrounds the site.  Trains 
frequently go through just south of the site.  How-
ever, trains no longer use their horns while passing 
though the downtown portion of Fargo.  Traffic is 
constant in this area during the work week.  There 
are also sirens from fire trucks on a regular basis be-
cause the fire station is relatively close to the site.    

Wind
Yearly winds hit the site from the South-Southeast di-
rection.  From November to March there is a strong 
cold wind from the North-Northwest direction.
Figure 100.0
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Figure 102.4

Figure 102.3
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Figure 104.1Figure 104.0
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Shading Study

Shading Study
Almost all of the site is in total sunlight throughout 
the day.  Next to the Union Storage building there 
is a small area of shade throughout the year by 3 
p.m.   A little bit of shade is located on the South-
east corner of the site during the early morning 
hours.  Almost all areas of the site will work great 
for a greenhouse.

Figure 106.0



108

Culinary Arts School & Restaurant
bakery
bistro
clean-up
cold storage
custodial
demonstration lab
dry storage
kitchen
lab
mechanical
office
restrooms (public)
restrooms (school)
seating (outdoors)

Greenhouse

Park

Programming

600
1000
180
30
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650
30
500
600
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150
240
240
1000

10,250

45,000

Building Function        Square Feet
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Interaction Net

Figure 110.1

Interactive Matrix

Figure 110.0
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Final Presentation
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Final PresentationSecond Floor Plan
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Final Presentation
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It is time to focus our attention to the valuable things 
that may disappear if we are not careful. 
-Heather Bredeson

Heather Bredeson

housing development encroaching 
farmland in West Fargo, ND

Figure 136.0
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They say education is the best gift, but I say that the gift is even better at NDSU!
-Heather Bredeson


