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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



Typology 
Urban Greenhouse with a Restaurant and a Culinary Arts School

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.
 

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, Ap-
pendix One, the density per developable acre in 2007 was only 
about ten people where as some cities in the USA have up to 
100 people per acre (pp. 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.

Statement of Intent



Research

Urban sprawl has 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 every city in the world 
limits their amount of expansion and incorporates more agriculture within the city.  This can be achieved by 
residential outdoor garden plots, community high tunnels, community greenhouses, and roof top gardens.



North Dakota Farm Statistics 
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 Context
City of Fargo Engineering Department

United States Census Bureau

United States Census Bureau



Site Information
Midwest



Site Information
Fargo, ND



Site Information
10th Street & NP Ave



plants grown by Chuck Waibel 
and Carol Ford in Milan, MN
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Site
Culinary Arts School & Restaurant

Greenhouse

Park & Public Gardens
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Site Analysis
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Nester Lounge

Open LotUnion Storage
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Schematic DesignSchematic Design

Morning Glory Vine
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Building Function            Square Feet

Programming

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

600
1000
180
30
150
650
30
500
600
100
150
240
240
1000

10,250

45,000



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 Southeast cor-
ner of the site during the early morning hours.  Almost 
all areas of the site will work great for a greenhouse.

Shading Study



Bubble Diagram



Sketches



Details



Building Skin & Structure Base
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Site Plan



First Floor Plan
1 Entry
2 Restaurant Seating
3 Bakery/Overflow Kitchen
4 Food Storage
5 Glass Elevator & Stairs
6 Waiting
7 Kitchen
8 Clean-Up
9 Women’s
10 Men’s 
11 Stairs
12 Elevator
13 Mechanical Shaft
14 Mechanical Room
15 Janitor
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16 Glass Elevator & Stairs
17 Balcony Overlook
18 Seating
19 Demonstration Lab
20 Women’s
21 Men’s
22 Stairs
23 Elevator
24 Mechanical Shaft
25 Office
26 Lab

Second Floor Plan
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North and West Walls

Insulated Concrete Bearing Walls are located 
on the north and west facades.  These walls, along with the 
12” diameter tube steel, hold up the second floor concrete 
slab.

Red Horizontal Square Tube Steel and Red 
Vertical Steel hat channels are attached to the 
concrete bearing wall.

24”x36” Planted Pans are attached to the red steel 
grid to make a living wall.  The plants are watered through 
a vertical drip line.  Each fall, the pans are taken into the 
greenhouse leaving the concrete wall and red structure 
exposed.  The planters are reinstalled in the spring.

Exhaust Vents are red and contrast nicely with the 
green living wall but, blend in with the red grid structure dur-
ing the winter months.



Structure

12” Diameter Tube Steel is the main structural 
system.



Mullions and Steel Angles

Mullion Grid provides lateral bracing for the buildings.

Steel Angles span between the main structural members 
to help support the metal decking.



Gutter System

Gutters direct the water to an underground holding tank.  
The water is filtered and reused in the greenhouse and on the 
north and west green wall drip lines.



ETFE

ETFE is used in place of glass.  ETFE is a polymer that 
performs well in curved forms.  It is self-cleaning, a better 
insulator than glass, and much lighter weight than glass, thus 
the building will require less structure.  Fritted ETFE is used 
on the restaurant and culinary arts building near the roof line 
to reduce solar heat gain.  The greenhouse features operable 
ETFE windows connected to a thermostat.  The windows 
automatically open to exhaust humidity through the high 
points of the roof during the warm summer days.  ETFE 
windows at the ends of the greenhouse open to allow fans to 
draw in cooler air to quickly cool down the space.  In the 
winter, excess heat can be directed through a pipe in the 
ground to warm the restaurant and culinary arts building.



Extensive Roof and Metal Decking

Extensive Green Roof helps keep the building at a cooler temperature 
during the summer.

Metal Decking provides a platform for the green roof system.



Solar Panels, Wind Turbines, & Tube Steel

Solar Panels provide heat to the ground during the cold season.  During the warm 
season the solar panels power the lights for the greenhouse, restaurant, and culinary arts 
school.

Wind Turbines are strategically placed on a depression located at the top of the 
greenhouse.  This depression cuts across the length of the greenhouse to harness the 
strong winds from the northwest.

6” Diameter Tube Steel supports the solar panels and the large swings for two 
or more people to enjoy.



East to West Building Section











ModelModel



8x10 14 Gauge Sheet Steel
I used a plasma torch to cut the steel into three sections.



Ground
I used an angle grinder to create a shiny surface for the ground.  This took at least 20 hours of grinding.  This does not include breaks for the angle grinder to cool down.



Buildings 
I used an angle grinder to create a textured surface for the buildings.  This took at least 14 hours of grinding.  This does not include breaks for the angle grinder to cool down.



CNC Plasma Cutter
A CNC plasma cutter cut the steel into the shapes I drew in AutoCAD.

Buildings

Roads

Blocks



Matt Board Base Model
I made a mat board  base model to ensure everything in AutoCAD was drawn correctly before the final cutting of the steel.  I matched the steel building pieces with the mat board buildings.



Slag & Grinding Wheel
It took many hours to remove the slag from the steel with a pliers.  I spent countless hours holding each building piece with a vise grip to polish the steel edges on a wire wheel.  This was done in preparation to tag weld the steel buildings pieces together.



Polyurethane
I spray painted the mat board buildings silver and applied 3 coats of polyurethane spray paint to each face of the steel building pieces, roads, and blocks.  I glued the steel to the mat board instead of tag welding each tiny building.



Heather Bredeson

housing development encroaching 
farmland in West Fargo, ND

Thank You!


