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Narrative

Before the time of modern civilization, humans survived off of their own devices.  Many hours were spent 
each day tending to crops, hunting for meat, and gathering forages.  As society advanced, the hours spent 
doing these life essential tasks diminished and individuals became less resourceful.

Recently, society is becoming aware of their wastefulness, unhealthy habits, and the substantial impact 
they have on the natural environment.  The new trend in residential design is to have a portion of the yard for 
food production.  This trend is very popular in urban settings, especially in the Greater Salt Lake City Area.  
The city is experiencing restrictions as the population steadily grows and available land decreases due to 
geographical barriers surrounding the city.

Since the area is running out of room for development, cities are turning to the use of approved brown-
field land that was once part of mining exploration for residential/mixed use developments to house the 
increasing population.  Additionally, these cities have been proactive with sustainable design.  More and 
more new construction developments have shown to incorporate sustainable practices to some extent.  
Some developments have implemented solar energy collection while others have storm-water filtration 
systems.  However, a permaculture driven sustainable community has not yet been done.

I believe Salt Lake City residential design is moving in the direction of a more sustainable, permaculture 
design composition.  With this design thesis, I hope to create a sustainable mixed-use development with a 
permaculture emphasis for the residential areas.

F04

Abstract
Sustainable, permaculture living is a recurring trend in residential 
design.  Society is becoming more aware of the impact humans have 
on the environment, along with learning ways to minimize an ecological 
footprint while living a happier and healthier life.  Vegetable gardens, fruit 
orchards, and even chicken coops are becoming more popular to find 
in a backyard, especially in urban environments.  As cities begin to feel 
the impact of diminishing untouched real estate, developers have turned 
to brown-field land for residential developments to assist with growing 
populations.  Cities such as Salt Lake City, Utah are experiencing 
tremendous growth but the city is running out of room due to surrounding 
natural barriers (mountains and a lake). 

The purpose of this thesis research is to explore permaculture driven, 
community development in an urban setting while still providing a work, 
live, and play environment.  The research will analyze sustainable design 
for a residential community through storm-water collection, waste-water 
filtration, and permaculture production; healthier living through active 
environments, and outdoor living all located within the Greater Salt Lake 
Area on a brown-field site.  Through case study research of sustainable 
developments, permaculture, and brown-field construction, a creation 
of a criteria set of standards will be produced for further research and 
design content.  Also, comparative analysis will help show the impacts 
of a mid-class development and benefits that affect society.  Brown-
field site developments are becoming more common in cities that are 
reaching their construction capacity.  A brown-field site development 
will add a special challenge to this design goal due to strict rules and 
guidelines that are required for redevelopment.

This project strives to create a successful and sustainable development 
in the Greater Salt Lake Area.  Ideally this criteria and standards could be 
implemented in various urban areas experiencing the need to re-purpose 
brown-field land while remaining conscious of society’s impact on the 
environment.  Ultimately, the hope for this thesis proposal is to persuade 
developers to create beautiful, sustainable, and environmentally focused 
spaces that modern culture craves.

Keywords: sustainable living, permaculture, brown-field construction for 
residential developments
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SUSTA I NA BLE LI V I NG

PERM ACU LT U RE

M I X ED -USE 
DEV ELOPM EN T

BROW N FI ELD LA N D

style of living that practices a reduction 
of an individual and/or society’s use of 

natural resources

design principles focused on thinking, 
simulating, or utilizing patterns and 
features in natural ecosystems - usually 

exhibited through food production

a site that is or has been contaminated by 
previous construction or development

an area zoned to incorporate residential 
and commercial development into the 
built environment to provide a work, live, 

and play neighborhood

Project Typology
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I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.

Carlton Landing 

CON T RI BU T ION TO T H ESIS

Carlton Landing will be beneficial to this thesis project due to its urban planning design focused around 
bringing people together.  The design will be studied more to see and compare proximity of shops, parks, 
and other amenities.  Also, the (strategies, procedure, approach) the designer incorporated to ensure 
pedestrian traffic is a priority over vehicular traffic will be helpful in further research.

The integration of a farmer’s market is a simple but effective way for the residents to sell and exchange 
their produce for other items that they may need.  The farmer’s market idea, along with their placement 
of a community garden, over smaller and more intimate gardens, is something that will be explored more 
through the compare and contrast method of research.

Another aspect of this case study that will be useful is the forms of sustainable design they practice.  The 
waste water collection and rain water recycling will help open new ideas related to sustainability for this 
thesis topic. 

In conclusion, Carlton Landing will be valuable through the use of further investigation of their urban planning 
design, sustainable practices, and the compare and contrast method of types and sizes of gardens for an 
effective permaculture design.

F09

PROJ ECT T Y POLOGY

• “Pedestrian First” policy
• Permaculture
• Waste water recycling/treatment
• Rain water collection
• Active social interaction
• Self-sufficient living

CON T EXT

Designed by world-class urban planner, Andrés Duany, Carlton Landing is a seaside-
like community along Lake Eufaula.  The main focus’ of the design was to bring people 
together, encourage a healthy lifestyle, and set a new standard for economic growth 
while increase ecological stewardship (Carlton Landing, 2018).

PROJ ECT ELEM EN TS

Located on 1,000 acres, the development has flourishing vegetation, natural gas 
wells, access to Eufaula Lake, steep bluffs, and rolling topography used for agricultural 
purposes.  Also, there is a small island providing a recreational park that is cared for by 
the Army Corps of Engineers.  Carlton Landing is a sustainable community filled with 
a variety of shops, churches, schools, three neighborhoods, civic amenities, and an 
agricultural area for the residence to grown their own food, and sell at the local farmer’s 
market (Mize, 2016).

CA RLTON LA N DI NG | EU FAU LA | OK LA HOM A | USA
 “The essence of life well lived.”

Typological Research
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Daybreak

CON T RI BU T ION TO T H ESIS

Daybreak is a great example that sustainable living can be doable yet luxurious in the United States.  Since 
this thesis project is also located in the Greater Salt Lake Area, Daybreak is a great guide for what the locals 
are familiar with.

Daybreak’s signature feature to the development is a 67-acre man-made lake.  The invisible barrier that 
was created to prevent storm-water runoff from affecting the lake will be very beneficial to this thesis.  Also, 
having a body of water on site that will need protection due to the previous use of the brown-field site.  
With this case study and thesis site location being brown-field sites from mining exploration and runoff 
evaporation, there will be similar procedures that will be followed for providing a safe, livable community.

Another key element of this case study that will be further explored for this project is the educational aspect.  
Daybreak offers a number of schools within walking distance for the children residents to attend, while also 
offering sustainable courses to the adults to participate in.  

This development will be a great case study for further investigation regarding lot planning, pedestrian 
traffic, and amenity proximity.  Lots can be found to have garages non-traditionally placed at the rear of the 
house.  The community also accomplished a “pedestrian first” policy.  Amenity proximity will also be great 
information upon further investigation.  With Daybreak making it in the top-20 best-selling communities in 
the nation, and inspiring better development practices across the nation, this development will help greatly 
in modeling site layout for this thesis design project.

F13

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.

PROJ ECT T Y POLOGY

• Brown-field construction
• Active social interaction
• “Pedestrian First” policy
• Storm-water collection
• Economic sustainability

CON T EXT

Daybreak, located in a suburb of Salt Lake City, is 5,000 acres and growing.  The 
development was designed centered around the future residents.  To inspire a healthier 
lifestyle, Daybreak incorporated at least one if not more parks less than a five minute 
walk from each home and a 25-mile matrix of trails.  Also, to enhance and safen the 
pedestrian experience, they widened the sidewalks and extensive trail network along 
with adding traffic-calming features (Dean, n.d.).

PROJ ECT ELEM EN TS

Modeled to be a smart, urban-inspired, mixed-use development, Daybreak has many 
elements worth stating.  First, is their belief in creating neighborliness to the community 
lead to the creation of a non-profit organization called LiveDAYBREAK whose sole 
purpose is to create activities or programs that will bring people together.  Also, everything 
about the community was designed to be sustainable either financially, physically 
socially, or environmentally.  Two examples are energy efficient homes and providing 
two light rail stations that connect the development to the rest of the city.  Finally, it is 
worth mentioning the mixed-use portion of the development.  From small retail shops, 
restaurants, and larger commercial companies, Daybreak has successfully created a 
live, work, play community (Dean, n.d.).

DAY BREA K | SOU T H JORDA N | U TA H | USA
 “Where the careful conservation of energy, land and other resources   
  give our children the safe, healthy future they deserve.”  

Typological Research
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Earthsong

CON T RI BU T ION TO T H ESIS

Earthsong Eco-Neighborhood is an excellent example of sustainable living through environmental, social, 
and physical practices.  The water collection, usage, and storage systems are remarkable and allows 
the community to be completely self sufficient for their water needs.  The “water services” incorporate 
water supply, storm-water, waste water, energy, and solid waste programs implemented throughout the 
neighborhood.

Another significant element to the community is that the buildings are built to withstand time.  Unlike 
current construction ideas, to build as fast as possible knowing the building will last only a few decades.  
The houses in Earthsong are designed specifically for the site and climate, along with sturdier, atypical 
materials.  Finally, through the use of a passive solar design the buildings are energy efficient along with 
having a natural climate control system.

The site is centrally located among schools, shops, community facilities, and other employment 
opportunities.  This helps reduce the amount of CO2 emissions from vehicular traffic, because the 
necessary businesses are all within walking distance or easily accessed by their local train station.

All of these elements will help contribute to this thesis proposal and design.  From environmental to social 
and physical sustainable practices, Earthsong is an excellent case study to prove that sustainable living is 
possible without making sacrifices.

F17

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.

PROJ ECT T Y POLOGY

• Waste water recycling
• Balance of hydrology
• Solar energy collection
• Efficient recycling program
• Economic sustainability

CON T EXT

Earthsong’s innovative, urban, co-housing development is a model of social and 
environmental sustainable living in an urban environment.  Through balancing the 
need for individual privacy and autonomy, collaboration from the community, and the 
application of green architecture principles, the neighborhood established a healthier 
and more sustainable environment to live in (Earthsong, n.d.).

PROJ ECT ELEM EN TS

The community has a wide variety of sustainable practices. Practices include: 
permaculture, site layout to follow existing landforms and vegetation, home orientation 
for the most solar collection, sharing tasks like cooking and gardening, and providing 
work shops for expanding knowledge on sustainable living (Earthsong, n.d.).

EA RT HSONG ECO -N EIGH BORHOOD | AUCK LA N D | N EW ZEA LA N D
 “To design and construct a cohesive neighborhood whose layout, buildings,   
  and services demonstrate the highest practical standards of sustainable  
  human settlement.”

Typological Research
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Govardhan

CON T RI BU T ION TO T H ESIS

Much like the goals of this thesis, the village aims for “simple living and high thinking”.  Govardhan Eco-
village serves as a significant model for design due to its successful waste management system, water 
harvesting, food production, and education of sustainable living.  

The practices that the village performs are from old teachings with a new approach.  Four of those practices 
are: theory of sustainability, solutions towards sustainability, culture of sustainability, and inner sustainability.  
From these practices, Govardhan has created a successful, sustainable village that is used as a role model 
across the globe.

As a case study, Govardhan Eco-village is an excellent example on how sustainable living can endure 
for a substantial period of time.  This thesis will benefit from further study of their organic farming, waste 
management systems, and water harvesting procedures.  By incorporating their practices for sustainable 
living into this project, there will be a strong backbone of sustainability in all aspects of the end goal lifestyle.  

Although this thesis may not look the same as this eco-village, the sustainable teachings will be incorporated 
throughout the design to fit an American lifestyle.

F21

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.

PROJ ECT T Y POLOGY

• Waste water recycling
• Site restoration/preservation
• Sustainable behavior education
• Environmental friendly materials
• Economic sustainability

CON T EXT

Govarhan Ecovillage was founded in 2003 in the Genoa region of India.  Through their 
sustainable development goals, the occupants have adopted the lifestyle that facilitates 
the integration of cultural and religious values to achieve a green transformation 
community within 140 acres.  With only a population of 250, the village promotes  global 
understanding through the organization of outreach channels to remote communities 
and educational institutes (Das, 2010). 

PROJ ECT ELEM EN TS

From construction material to occupants food, everything is a local resource.  
Govardhan  followed a green building scheme during construction which consisted of 
the consideration of local ecologies to ensure a positive impact on surrounding sites.  
Also, the eco-village is self-sufficient in food supply through the use of organic farming 
(Bakshi, 2014).

G OVA RDH A N ECO -V I LLAGE | GENOA | I N DI A
 “Create alternative way of living for future by showcasing principle of Simple Living  
  High Thinking.” 

Typological Research
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Soleil Lofts

CON T RI BU T ION TO T H ESIS

Soleil Lofts is a great candidate for a case study do to its net-zero energy success.  Located a half hour 
south west of this thesis site, the apartment complex proves that a net-zero energy system can be achieved 
in the Greater Salt Lake Area.  Also, with the apartment complex success, it will help pave ways for future 
energy saving developments in the metropolitan.

Through the wide range of amenities, this apartment complex has a strong sense of community and social 
interaction from the residents.  This aspect of the case study will be further investigated on the location 
of the amenities and proximity to the housing and other elements.  This will help guide to find the proper 
location and proximity to other elements during the design phase.

The success of this newly developed apartment complex will help model a net-zero energy system along 
with location placement of similar amenities for this thesis programming.

F22

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.

PROJ ECT T Y POLOGY

• Solar energy collection
• Efficient recycling program
• Active social interaction
• Economic sustainability

CON T EXT

Soleil Lofts is a new apartment complex in a suburb of Salt Lake City that is a net-zero 
development.  Through the use of rooftop solar panels and a battery storage system, 
Soleil Lofts creates enough electricity that the development will need.  This virtual power 
plant is very unique and considered a path-breaking project (Sisson, 2019).

PROJ ECT ELEM EN TS

Soleil Lofts has more than just solar panels on the roof.  The apartments are styled to 
have luxurious amenities, pools and spas, indoor basketball court, on-site dog park, 
and a convenience store.  The complex also has a community garden and a large 
outdoor recreational area with a pavilion.

With the apartment complex being located close to Silicon Slopes, a business 
technology community, it is considered being economically sustainable.  Also, Soleil 
Lofts is located in a suburb of Salt Lake City, with a light-rail station and various bus 
stops in the proximity  (Soleil, 2019).

SOLEI L LOFTS | H ERRI M A N | U TA H | USA
 “Making an overall impact to the local community and air quality in the   
  state of Utah.”

Typological Research
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CONCLUSION:

To conclude the typological research section, the various charts, tables, and graphs shown here 
were created to compare and contrast various elements from each case study.  These elements 
will be used and incorporated throughout the rest of the thesis process and used as a guide in 
creating the thesis design. 

All of the guidelines shown in Figure 23 are elements that will attempt to accomplished within the 
final design, while creating a development where the average user falls at or below the two and 
seven tenths world average in Figure 24.  Figure 25 compares the New Urbanism Guidelines for 
density levels with currently density statistics in the Unitied States.  After looking at these numbers, 
a medium deinsity goal of 20 units per acre was established for this project.

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.
GUIDELINES CASE STUDIES

Environmental Sustainability

Waste water recycling/treatment
Rain water collection
Solar energy collection
Permaculture design
Site restoration/preservation
Environmental friendly materials
Efficient recycling program
Brown-field site

Social Sustainability

Sustainable behavior education
Freedom in spiritual belief
Active social interaction
“Pedestrian First” policy

Economic Sustainability

Local work availability 
Proximity to public transit
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Americans waste 58% of 
energy produced each year 

(Energy, 2019).

The average family wastes 
180 gallons of water a week 

(Statistics, 2018).

The average family wastes 
112 pounds of food a week 

(Milman, 2018).

EN ERGY WAT ER FOOD

58 180 112

F24
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Designing Community

TOPICS OF FOCUS

Designing Community is filled with great information; however, to help further evolve this thesis the major 
topics of focus are: 

•  cultural and professional comparisons between planning and urban design 
•  evolution of the planning process and changing role of urban design
•  political theory, postmodern planning, and urban design
•  codes and guidelines

Cultural and professional comparisons between planning and urban design - 
By describing the cultural differences, this comparative summary was formed, “American efforts 
that try to anticipate trends and market forces, while British desires ‘to bend’ in publicly desirable 
directions’” (Walters, 2007).  He then goes on to conclude the chapter by explaining that urban design 
is again an important subject of matter in community planning for both America and Great Britain.

Evolution of the planning process and changing role of urban design - 
To best learn about the history of urban design, one must understand the meaning of urban design 
first.  According to Walters, “urban design is the art of making places for people.  It includes the way 
places work and matters such as community safety, as well as how they look...” (Walters, 2007).  
Urban design involves much more than the buildings and their placement.  Urban design is the 
buildings, spaces, and landscape within an area that establishes a framework and process to help 
facilitate a successful design.

Over the years, urban design and planning has been molded around three separate movements: 
formative years, modernist period, and post-modern era.  During the formative years, the Garden 
City and City Beautiful movements were favorable while the modernist period focused on the birth, 
development, and consolidation of the planning profession.  Finally, during the post-modern era, 
planning has been attacked by members of the profession along with people outside.

After Walters finished with the history of planning, he then went on to say this about current professionals 
in environmental planning, “planners are encouraged once again to think in terms of the big picture, 
and the effects of various types of growth and development on the natural environment in a regional 
context.” (Walters, 2007)

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.

Literature Review

A BST RACT

Designing Community is an in-depth book on the history, cultural impacts, public policy, and theory-based 
content of planning and urban design.  David Walters utilizes comparative studies of American and British 
urban design throughout the book.  

TOPICS I N LI T ERAT U RE

Design Community starts by explaining the current, cultural conditions of British and American planning 
and urban design.  By illustrating each society’s cultural systems, Walters can set the groundwork for a 
more in-depth examination into the current problems of planning and urban design.

Following the cultural comparison, Walters’ described the history, and how the topic has changed over 
the years.  This segment of the book begins with the evolution of the planning process and how the roles 
have changed for urban designers.  The author defines urban design and gives a description of the major 
historical movements in planning.  Next, the book discusses the political theory, postmodern planning, 
urban design, and finishes with how community’s participation has changed throughout the years.

After Walters concluded with the history of urban design, he transitioned into the theoretical component.  In 
this section, designing with regulations and form-based codes were discussed.  Also, the author elaborated 
on how form-based zoning ordinances have been manipulated over the years by governmental officials.  
To finish the theoretical section, Walters describes new urbanism in context and the current dilemmas 
within it.

Part four of the book dives deeper into the current practice of urban design.  Here public participation is 
explained by community designs with charrettes.  The principles and processes of charrettes are further 
examined with how the public is usually involved through this process.

To finish the publication, Design Community can validate and solve the design issues discussed throughout 
the book by providing two case study examples.  These community design projects were successfully 
accomplished by detailed descriptions on the design process: analysis, public input, development 
strategies and projects.

DESIGNING COMMUNITY  |  BY:  DAV I D WA LT ERS

 Charrettes, Masterplans and Form-based Codes

LITERATURE FORM | Book

PAGE COUNT | 266
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Designing Community

PERSONA L V I EWS

I understand where the author is coming from in this book.  It is well written and has evidence to back his 
findings.  I believe he created credibility to the literature by explaining the history of urban design and political 
views.  The compare and contrast of the American and British planning and urban design profession also 
was an interesting way to point out flaws and strengths.  I found it interesting to learn about how Britain 
tends to take old architecture in cities and retrofit it to current needs and wants of the communities.  On the 
contrary, Americans are quick to demolish and build new.

I do agree that community design should be what the people need and want; however, I disagree with his 
viewpoint on the amount of public interaction.  I agree that the public needs to be involved, but there is a 
limit of involvement.  There is also a time and place.  The public might not understand all that goes into 
community design and may get hung up on little detail elements that they truly do not understand.  This 
usually leads to frustration of the public and overspending on the project.

I believe the code and guideline chapter of the book will be of tremendous help.  Even though I plan to 
follow the current and local codes in place for my site, I also will listen to Walters and focus my design on 
the overall use of the spaces.  One way that I plan to successful achieve this is by using transect diagrams 
at various scales throughout the design.

CONCLUSION

I appreciate the amount of detail that was included in this book on the evolution of planning and urban 
design.  It allowed for a better understanding how the profession and decisions are influenced by political 
and governmental opinions instead of the community that is affected.  Also, by comparing American 
and British ideas and philosophies of the profession helped gain an understanding of the strengths and 
weaknesses of each.

I believe that Walters opinions on public involvement are more theory driven than functional.  I agree that 
the public needs to be involved; however, there is certain times during the design process that is more 
fitting than others.  I do agree with Walters that the public opinion should have more say than the political 
voices.

Overall, this book is a good resource for this project.  It outlines the evolution of urban design, and how it 
can be corrupted by political and governmental opinions.  I plan to listen to the current wants and needs 
of the local community.  Also, I will design spaces that will follow the current codes and guidelines, but still 
focus on how the user will experience the space.

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.Literature Review

TOPICS OF FOCUS CON T.

Political theory, postmodern planning, and urban design - 
Over the years, the style of urban design has changed; however, the meaning of urban design 
has never changed.  Planning has and will always shape where people live and work.  This plays a 
critical role in achieving a balanced housing market and sustainable improvements in the economic 
performance of the city (Walters, 2007).  

Codes and guidelines - 
Codes, guidelines, or design regulations have been defining city development for over 2000 years.  
Current issues with form-based codes according to Walters are, “architects tend to think in terms 
of the design of individual buildings, but urban designers think more broadly about the design of 
whole communities and the spaces people inhabit” (Walters, 2007).  He then goes on to describe in 
American form-based zoning and ordinance codes focus on urban and architectural form and not 
their overall use in the building.  He states, “these codes focus less on the uses in buildings, and more 
on the forms of buildings,” (Walters, 2007).

One way to avoid this narrow way of thinking is to approach urban design and planning with the 
following ten design features:

1. designate town and county
2. build a public realm
3. connect pedestrian-friendly streets
4. enclose streets with buildings to create the public space of the street
5. maintain compatible building relationships along the streets
6. screen unattractive uses
7. mix housing types
8. design buildings to respect human scale
9. preserve natural features which reflect heritage
10. buffer uses that disregard the human scale

Also, Designing Community defines the importance of double checking that planners and urban 
designers are following design guidelines throughout the process.  One diagram that is a great tool 
to view the design quickly is a transect diagram.  The transect draws a cross section through the 
landscape, identifying each environmental zone.  It is a great tool to use during all phases of design 
to help guide the zones based on city codes.
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Sustainable Communities

TOPICS OF FOCUS

The authors believe that there have been two significant transitions that have defined urban form.  Those 
transitions are the progression to agriculture and the shift to the machine age.  They then go on to hint the 
coming of a third which they believe will be a combination of the previous two (Ryn and Calthrope, 1991).  
Also, the current social, environmental, and psychological pressures are demanding a new form of design 
and planning.  By replacing symbolic gestures and trendy styles with purposeful forms that honor ecology 
and local history. 

The urban context’s Sacramento case study is the next topic of focus.  Somerset Parkside in Sacramento 
is an excellent example of transforming the urban issue.  One of the ecological purposes for the high-
density living environments was to make pedestrian life possible again.  This helped reduce the energy, 
land, and pollution demand of cars (Ryn and Calthrope, 1991).  Something that sustainable planning can 
do to reduce travel is to bring people’s activities closer to home.  This would then create a community that 
attracts the locals through commercial and recreational activities.

The third topic of focus is the metropolitan food systems and the sustainable city.  Today’s cities are isolated 
from the main sources of this basic sustenance, food.  According to researchers such as Isabel Wade, 
“a major hope for food security in the future of the Third World is the development of widespread urban 
food systems in and around cities” (Ryn and Calthrope, 1991).  Sustainable Communities then went on 
to discuss that “her preliminary work demonstrates that small-scale production in home and community 
gardens can be a vital component of urban self-reliance.” (Ryn and Calthrope, 1991)  The main question 
about this topic is how can we produce a partnership with nature, creating more self-reliant cities?

Finally, the authors discussed the following general design criteria that should be followed by urban 
planners and builders: 

1. compacted lawn and open areas should be perforated to improve water absorption and infiltration
2. vegetation should be planted on all possible sites
3. conservation practices should be employed such as terracing, contour planting, mulching, and sod 

waterways in yards and gardens
4. there should be temporary mulching of construction sites
5. permeable drainage channels and cobble drains should be used whenever possible

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.Literature Review

A BST RACT

Sustainable Communities is a persuasive book on how communities can make the transition to a more 
sustainable way of life.  The authors encourage reduction of resource waste, balances of consumption and 
production that they believe will produce long-term social and ecological health.

TOPICS I N LI T ERAT U RE

The book is separated into two parts.  The first is case studies that the authors believe are good examples 
of strong sustainable communities.  Part two focuses more on the context for sustainable design.  Here the 
authors go more in detail on various topics that they believe shape sustainable design.  

In the first part of the book, the case studies are divided by the following chapters: the urban context, the 
suburban context, and the new suburban fabric.  The chapters begin with descriptions on what sustainable 
communities are based off from the chapter heading.  The authors then present a number of case studies 
that confirm their arguments on how communities can become more sustainable.

In the second section of Sustainable Communities, the chapters are based off of elements that create the 
ideal sustainable community.  A few of those chapters include: design as if people mattered, architecture 
and biology, metropolitan food systems and the sustainable city, and real possibility in the transportation 
myths.

SUSTA INA BLE COMMUNITIES  |  BY:  SI M VA N DER RY N, PET ER CA LT HORPE

 A new design synthesis for cities, suburbs, and towns

LITERATURE FORM | Book

PAGE COUNT | 238
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Sustainable Communities

CONCLUSION

The focus topic that I plan to include are to design for a dense urban area. I also want to provide interest 
elements near and to the development to help minimize car travel.  I plan to use those focus topics to help 
support my arguments throughout the rest of this design thesis.

I wish this book went into more detail along the lines of proper placement for food production and measuring 
the amount of green space necessary for a sustainable community.  Also, I would have liked to see more 
about water usage, and how to recycle and reuse the gray water throughout the development.  Finally, 
I would have appreciated to have gained more knowledge on different forms of energy collection and 
storage necessary to sustain a community development.

Overall this publication will be of little help for me moving forward.  The focus topics discussed were 
elements that I was already aware of and planning on incorporating within this design thesis.  The little that 
it did provide, I will use to help support my design.   I believe that the rest of the book was opinionated with 
little to no evidence to back those beliefs.  Also, I feel that the book is out dated, and much has happened 
to urban planning and community design since its publish date.

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.Literature Review

PERSONA L V I EWS

This literature review was very opinionated, and I believe that there wasn’t enough argument by the authors 
to support those opinions.  The document was one-sided, and did not provide information on the contrary 
ideas.  This crated a lack of credibility by not providing a valid argument.  I believe it was not persuasive and 
the data used is obsolete.  This book is outdated, and very little will be able to help benefit this thesis.

With that being said, I do agree with the book that our urban areas need to be more dense or at least 
provide more amenities that the locals want and need.  I agree that urban sprawl has damaged our cities; 
however, there are instances that a dense urban area has not been successful either.  There is a limit of 
what people will put up with for dense living.  I believe that a dense urban area can be achieved with the 
proper use of public and private spaces.

I also agree that successful sustainable planning can reduce travel consumption.  By bringing elements 
closer to home like work, entertainment, and education, the community will reduce their travel by car.  I 
plan to incorporate this idea into this project by creating a mixed-use community.  Another way to reduce 
car travel is to provide other means of transportation.  Commuter trains, light-rail systems, and bus routes 
help move large amounts of people at one time and minimizes the number of cars on the roads.
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Research Summary

Research Conclusion

CONCLUSION

This literature review will be beneficial in various ways for my proceedings.  They both have provided me 
with valuable information and a deeper understanding that will help guide my thesis.  Designing Community 
and Sustainable Communities both have a similar subject matter, but the different viewpoints and opinions 
of each give me a better understanding on community design.  I believe that the combination of the two will 
help give me the best starting ground for the next phase.

These books will continually be reviewed throughout the design process.  I plan to keep returning to the 
focus topics that have been discussed throughout this literature review.  This will help to ensure that I follow 
these teachings and ideas completely.  Also, I plan to review my design once completed to also ensure that 
nothing was missed.

To conclude, these books will and have been beneficial for my design thesis for various reasons.  I have 
learned to back my beliefs with physical data and findings.  I believe that by reading these pieces of literature, 
I will have a more successful and well rounded thesis.

This may be achieved by efficient program planning, site planning, element orientation, and 
effective project elements to connect the site.  Once determining the site density from metro 
and local statistics, then the required garden acreage will be determined and placed while 
avoiding the high exposure areas created from the brownfield site.

I N V ES T I G AT I N G H OW A P E R M AC U LT U R E-D R I V E N D ES I G N CO U L D B E I M P L E M E N T E D W I T H I N A 

CO M M U N I T Y D E V E LO P M E N T O N A B R OW N FI E L D S I T E.Literature Review

SU M M A RY

These literature reviews provide incite towards community design and how to incorporate sustainability 
within it.  By studying the evolution of urban planning, form-based codes, and sustainable practices, I will 
use my findings to help enhance this design thesis.

DESIGNING COMMUNITY

This book brings an unique view of urban design and planning by comparing and contrasting American and 
British practices.  It was interesting to see how the two have evolved throughout the years.  By celebrating 
the successes and learning from the mistakes of the two, I believe that this book has a strong  argument for 
improving community design.  

I enjoyed when Walter’s stated that “environmental planners are encouraged once again to think in terms 
of the big picture” (Walters, 2007).  I believe that it is important to be aware of the impact that one has on 
the environment, and all the little things add up to become big things.  I believe that philosophy holds true 
to urban design and planning as well. 

I believe that community developments have lost the practice of designing for the community.  Lately, 
developers have been persuaded by governmental officials instead of designing for the users of the site.  
Government officials persuade developers in order to push projects through approvals to speed up the 
process and begin construction as soon as possible.  I agree with Walter’s that this mentality needs to 
change, and designing for the individual user needs to be incorporated again.

SUSTA INA BLE COMMUNITIES

Sustainable Communities was an interesting book to read and study.  The authors’ opinions were very 
biased and had little factual evidence for support.  There were a few topics that I agree with, and will use to 
help support my findings and design throughout this thesis process.  

I believe that urban crawl is a very negative side-affect of our current planning ideas.  More dense urban 
areas will help benefit and begin to fix problems within our society.  It will help minimize pollution made from 
cars that are commuting to work or other elements within a city.  Also, denser urban areas can promote 
more social sustainability, and create safer communities for families.

Finally, I also agree with the authors’ argument of incorporating more public transportation throughout 
communities.  This will help reduce the amount of traffic pollution that is invading our cities.  By providing 
multiple options of transportation to various areas within the city, local community members will be more 
apt to capitalize on the opportunities.

Research Summary
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• City of Midvale

• United States Corp of 
Engineers

• Environmental 
Protection Agency

• Utah’s Department of 
Environmental Quality

• Developer

• Future Residents

CLI EN T LIST

This project will primarily be used by the residents of the development, and other locals in the 
city of Midvale.  They will be the primary users due to the proximity of parks, commercial busi-
nesses, public transit, and other amenities.  These users will also have the occasional friends 
and or family that will be visiting the development.  Also, residents and locals will be employed 
directly by the development and/or businesses located within.

The population of the Greater Salt Lake Area will be affected by this community.  Through the 
implementation of the project elements for this thesis, there will be a variety of spaces to allow 
for programs or events to transpire in the future that would pull people from all parts of the area.

User Description
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WAST E -WAT ER T REAT M EN T A N D 
FI LT RAT ION W ET LA N D

STORM WAT ER COLLECT ION A N D 
FI LT RAT ION W ET LA N D

PERM ACU LT U RE GA RDEN DESIGN

SI T E RESTORAT ION/ PRESERVAT ION

CU LT U RA L PRESERVAT ION

EFFICI EN T RECYCLI NG PROGRA M

BROW N FI ELD SI T E

SUSTA I NA BLE BEH AV IOR EDUCAT ION

ACT I V E SOCI A L I N T ERACT ION

PA RKS A N D OPEN SPACES

BUSI N ESS DIST RICT

“PEDEST RI A N FI RST” POLICY

LOCA L WORK AVA I LA BI LI T Y

PROX I M I T Y TO PU BLIC T RA NSI T

BI K E T RA I L SYST EM

Project Elements
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Greater Salt 
Lake Area

Carson City

Boise

Cheyenne

Helena

Denver

Santa Fe

Pheonix

UTAH

NEVADA

ARIZONA

IDAHO

WYOMING

MONTANA

COLORADO

NEW MEXICO
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LOCAT ION: 
Jordan Bluffs | Midvale | Greater Salt Lake Area | Utah USA

SI T E T Y POLOGY: 
Urban | Riverfront | Brown-field

CLI M AT E: 
Warm Temperate

STAT US: 
The Sharon Steel site was active in ore smelting from 1906-1971.  This 
contaminated the air, soil, and water with poisonous heavy metals.  In 
1990, the site was labeled a national EPA cleanup priority, and after 14 
years of environmental remediation the site was taken off the super-fund 
list in 2004. The city and EPA officials say the site no longer poses a risk 
to humans or the environment; however, the area will continue to be 
monitored by an in-depth EPA review every five years.

Site Information

F28
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Project Goals
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SUSTA I NA BLE DESIGN PRACT ICES: 
Familiarize myself with common sustainable design practices to create a SITES certified design.

N EW, H EA LT H I ER WAY OF LI V I NG: 
Guided by popular trends, design a system that can be incorporated in any city globally that could be 
implemented within the next 10 years.

CODES,  LAWS, A N D REGU LAT IONS: 
Follow current city and state building codes while following the proper protocol associated with a brown-
field development.

PROJ ECT SCH EDU LE A N D DEA DLI N ES: 
Practice time management to meet and exceed the above goals by the set deadlines.

The performance goal for my thesis project is to achieve a permaculture-driven community development 
design in Midvale, Utah on a brownfield site.  I plan to measure this by calculating the required garden 
food needed to feed my proposed site population of 10.7 units/acre, and from there setting a feasible but 
impactful goal of production.  I also will design for a waste-water treatment wetland that will accommodate 
my site, and storm-water canals for cleaning, filtering, and reusing the water within the permaculture 
garden elements.

M I X ED -USE 
DEV ELOPM EN T

PERM ACU LT U RE DESIGN

SUSTA I NA BLE 
A RCH I T ECT U RE

SOCI A L I N T ERACT ION

EDUCAT ION

Creating a work, live, play community where 
the user is the priority while offering a healthy 

lifestyle.

Incorporating an efficient hydrology plan as 
well as the implementation of solar energy 
renewable materials along with other 
community practices to reach a SITES 

certified design.

Providing ways for residents to grow their 
own food and living a healthier life.

Offering education elements of sustainable 
architecture and permaculture design  to give 
the residents the ability to learn and grow their 
understanding about ecological footprints 

and how to be environmentally conscious.

Encouraging social interactions with 
neighbors  to create a safe community  for 

family living.

Project Emphasis
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August September October November December
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Thesis Proposal Draft

Thesis Proposal

Thesis Research

Narrative Due 9.12.19

Proposal Due 10.10.19

Research Due 12.12.19

January February March April May
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Thesis Research

Thesis Design

Thesis Book

Final Thesis Research Due  3.13.20

Physical Exhibit Due 4.27.20

Digital Copy Due 4.24.20

Annual Thesis Exhibit 4. 28 - 4.30

Final Thesis Review 5.4 - 5.7

Thesis Book Due 5.15.20

Mid-Term Thesis Reviews  3.13.20

F34

F35

Project ScheduleResearch Plan
DEFI N I T ION OF RESEA RCH DI RECT ION

Research will be conducted by analyzing sustainable design, and how 
that can be incorporated in a mixed-use development.  The user will be 
the primary focus by creating a guide that could be implemented globally 
and become a new way of healthy living.

DESIGN M ET HODOLOGY

The following design methodologies will be implemented in this project 
research:

 1) Historical Research

 2) Mixed Method Analysis
  - Quantitative Analysis
  - Qualitative Analysis

DESIGN PROCESS DOCU M EN TAT ION PLA N

 1) Graphic Archiving
  - Process drawings and gathering of graphical    
   work will be properly scanned and documented
  - Data will be stored in both external hard-drives and on a  
   cloud system

 2) Institutional Repository
  - Project proposal, book, presentation, and boards will   
   be permanently stored on the NDSU Library’s   
   Institutional Repository within the Landscape   
   Architecture Theses collection 

 3) Project Presentation
  - Project will be concluded with an oral and visual    
   presentation of research and design results to a   
   thesis jury selected by the department

 4) Progress will be Documented at the following Intervals
  - Data collection
  - Data analysis
  - Research results
  - Site inventory
  - Site analysis
  - Conceptual design
  - Schematic design
  -Programming
  -Presentation graphics

F33
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Historical, Social, Cultural Context

H ISTORICA L

Pioneer settlers founded Midvale, UT in 1851.  The town started off as an agricultural center until the mining 
of Bingham Canyon and the continental railroad appeared in the 1870s.  The settlement, then known as 
Bingham Junction, began to blossom due to the midpoint of the railroad between mining operations in 
Little Cottonwood Canyon to the east and Bingham Canyon to the west.  The area really boomed with the 
discovery of silver in both of the canyons. 

Sharon Steel Corporation used the selected thesis location for ore smelting during the 1900s.  The smelting 
facility mainly processed copper and lead ores from Bingham Canyon and other local mines.  There were 
five smelter facilities in operation located on the site from 1906-1958 (Environmental 2019).

In order to harvest the copper and lead metals, ore smelting must occur.  Smelting is the process of heating 
up the ore until the desired metals become a spongy material.  At this time the chemical compounds in the 
ore begin to break down and release oxygen.  This procedure caused the groundwater and soils on the site 
to be contaminated with heavy metals.

From 1964 until 1992, the site was known as the Midvale Slag.  This was due to their high amount of material 
produced for railroad beds, road bases, fill, and aggregate for shot and grit blasting.  From the health 
consultation assessment in 1993, there were approximately two million tons of slag recorded to still remain 
on site (Environmental 2019). 

Once the Midvale Slag site was closed, the Environmental Protection Agency (EPA) listed the site on 
the National Priorities List.  This super-fund site went through extensive remediation to remove the 
contaminants.  With the help of the State of Utah, the EPA removed the existing buildings and contaminated 
soil, consolidated and capped the waste, and stabilized the riverbank.  In 2004, the site was removed from 
the list and deemed safe for redevelopment.

In early 2004, development ideas began for the site.  Recently, the area has been zoned for a mixed-use 
development and been given the name of Jordan Bluffs.  Early conceptual renderings have office and 
commercial buildings, along with 3,500 residential units.  The project is stated to be a Transit Oriented 
Development due to its access to regional transportation networks.  This ‘smart growth’ goal is to pull cars 
off the road and increase the use of commuter transportation.  The development is projected to be finished 
within the next 10 years.

F37

Project Justification
SI T E SELECT ION J UST I FICAT ION

My thesis site location is in the Salt Lake City Metro.  Midvale, Utah is 
an established city populated with a broad demographic. Most of the 
population commute to downtown Salt Lake City for work and pleasure.  
My goal with this thesis design is to create another destination for the 
residents of the metropolitan area.

A majority of the population is conscious of their choices that are impacting 
the environment.  Many of the homeowners are turning to a more 
sustainable and permaculture inspired yard design.  New construction 
developments have started to incorporate elements of sustainability like: 
solar collection, storm-water filtration, etc.  Permaculture design has not 
been seen, but would be a positive addition to community developments 
in the area.

Located about 15 minutes from downtown Salt Lake City, my selected 
thesis site, recently renamed Jordan Bluffs, is over 280 acres of vacant 
land.  Taking in account of the: current brown-field site conditions, local 
design craze, and proximity to downtown Salt Lake City, the selected 
site is ideal for this thesis.

PERSONA L/ PROFESSIONA L J UST I FICAT ION

I have always had a passion for residential/community development 
design.  I believe that there has been improvement over the years; 
however, there is also more that we as designers can help influence.  
Over the years in my design experience, I have always enjoyed the 
projects that I felt I was making a difference in a larger population’s life.

This design thesis incorporates modern day design issues that I am 
trying to solve.  When I enter the workforce, I want to continue to work 
on residential and community developments.  I believe that I will be able 
to utilize my findings in this design thesis by incorporating them into real 
development design projects.  My end goal with this thesis is to initiate 
conversations with developers on finding a more user driven community 
design.

F36
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Historical, Social, Cultural Context
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CU LT U RA L

When settlers first founded the area, they had to rely on their own production of materials and food.  
Every household had to grow their own food, create their own heat, and collect their own water.  The 
settlement was mainly populated by agricultural, mining, and industrial employment.

In the last 150 years, electricity and running water became a necessity in every home.  Also, fewer 
and fewer people continued to grow and harvest their own food.  As Midvale and the Metro grew, the 
population started to rely on each other for necessary means of survival. 

Along with an increase in a busier lifestyle, unhealthy habits became a new norm.  Families started eating 
processed food regularly because it was convenient.  They were completely unaware of the health risks 
that processed food can create.  Also, with the increase of modern technology, physical labor jobs are 
less common.  Most of the population spends a majority of their time at work sitting at desks looking 
at computers.  At this same time, urban sprawl was at its peak.  More and more people wanted to live 
outside of the city, and were committing to over 30 minutes of commute to work each day.

Until recently, society has been falling into cultural ruin.  Now, the population is more conscious of 
their actions and how it affects others and the earth.  People are more likely to live closer to work or at 
least take provided commuter transportation into the city.  Also, with the increased knowledge of the 
damaging effects of processed food, more people are turning towards using community gardens and 
permaculture practices to provide healthier options for their families.

Historical, Social, Cultural Context

SOCI A L

Utah was originally settled by a religious group of missionaries from the Church of Jesus Christ of Latter Day 
Saints.  These settlers found their place of refuge where they could practice their religion freely in what is now 
known as Salt Lake City, UT.  Currently the Metro is experiencing a population boom.  People from across the 
United States and the world are moving here.  Due to the economic and employment growth, the area is ranked 
one of the best areas that are concentrated with biomedical, high technology, and software firms.

Most of the local society activities are found outdoors.  The Metro is located within the valley of the Wasatch 
Mountain range.  There are many world renown ski resorts located within a 20 minute drive from Downtown Salt 
Lake City.  In the summer, there are hundreds of hiking and biking trails that are located around the surrounding 
mountain ranges. 

Since the Metro is located within the valley, the city of Midvale has a warm temperate climate.  The surrounding 
mountains collect most of the snow and rain precipitation throughout the year.  Also, due to the fairly mild climate, 
the city itself has many outdoor theaters and concert venues, farmers markets, and parks with year-round activity.

One of the major down-falls of the area, are the weather inversions that occur during the winter.  These hazy 
conditions can last weeks due to the temperature difference in the atmosphere causing an invisible ceiling 
creating hazy conditions.  Emissions from vehicles also get trapped in this bubble making conditions worse.  
During these occurrences, the public are greatly encouraged to use carpools, the commuter train, or other 
means of public transportation to help reduce the amount of car traffic.
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Site Inventory

Buildings

Floodplains

Municipalities

Springs

Blocks

Parks

Wetlands

School Districts

Lakes

Parcels

Commuter Rail
Transportation

Light Rail
Transportation

Bus Route
Transportation

HYDROLOGY

GOVERNMENTAL 
BOUNDARIES
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Site Inventory
SI T E A REA

Site Boundary - 268.76 acres

River Length Along Site - 2,626.87 feet

Lake Area - 19,855.15 square feet

USDA Hardiness Zone - 7a

Soil Type - null, very fine sandy loam

Buildings - 147 buildings

T RA NSPORTAT ION

FrontRunner Commuter Train - 81.2 miles

Light Rail Transit System- 42 miles, 3 major lines, 50 
stations

Bus Routes - 1,400 miles, 120 routes

*refer to Appendix 1.0 to view enlarged graphics

CLI M AT E

Rain Precipitation - 18 inches

Snow Precipitation - 42 inches

Sunny Days - 205 days

Summer High - 93 degrees in July

Winter Low - 24 degrees in January

LAND USE

RoadsSoils Topography

GEOLOGY
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SI T E A NA LYSIS

The shown data was retrieved from the state of 
Utah’s GIS Data center.  All data was studied and 
selected to create the various graphical maps shown 
on the previous pages.  From the inventory studies, 
the analytical data was chosen for its importance 
towards further site development.

Data from geology, hydrology, land use, and 
governmental boundaries were collected to allow 
for a balanced representation.

SI T E SU I TA BI LI T Y A NA LYSIS

The data showing on these two pages were 
reclassified to graphically focus on the displayed 
requirements.  During the reclassification process, 
the low and high impact attributes were defined to a 
measurable system.

After the reclassified data was formed, then a 
weighted sum tool was used to create the site 
suitability analysis shown.  The data was weighted 
to represent the importance of further impact and 
factors necessary to consider during the design 
development stage.

The site suitability analysis graphic shows areas 
within the site that will have the most negative 
impact from future development.  The high impact 
areas will need to be greatly monitored and a high 
priority to reduce significant change.  I will continue 
to consider the information shown throughout the 
design phase to allow for minimal impact to the high 
interest areas within the site.

*refer to Appendix 2.0 for enlarged graphics

Site Analysis
Proximity (miles)

Low

High

Slope 
Percentage

Low

High

Development
Quality

Low

High

Development
Quality

Low

High

  <   .25

.26 - .50

.51 - .75

.76  >

<  2

3 - 5

6  - 10

10  >

silty clay
silty clay loam

very fine sandy loam
silt loam

sandy loam
loam

fine sandy loam
coarse sand loam

  <  .25

.26 - .50

.51 - .75

.76  >

Parks

Topography  

Soil Classification

Wetlands

F63

F61

F60

F62

Site Analysis
Building Mass

Site Suitability Analysis

Area (sq. ft.)

Low

High

Population 
Density

Low

High

Probability of 
Flooding

Low

High

Proximity (miles)

Low

High

  < 197

198 - 490

491 - 805

806  >

  <  36

37 - 128

129 - 241

242  >

A
E

AH
A
X

.2% annual chance

  <  .25

.26 - .50

.51 - .75

.76  >

Blocks

Floodplain Zones

Lakes

High

Blocks

High

Wetlands
Soil Classification

Topography

Medium

Floodplain Zones
Lakes

Buildings
Parks

Low

Moderate Low

F59

F64

F57

F56

F58



48 49SITE ANALYSISSITE ANALYSIS

Site Analysis

PH YSICA L

Soils - The site soil types could not be identified due to the remediation of the brownfield site.  Clean-
up activities that were involved during this process include: excavating the highly contaminated soil and 
disposing of it off-site and using a clay cap system to the low contaminated soil.  The high contaminated 
soil that was removed from the site had high levels of lead and arsenic due to the steel and ore production 
that occurred during the mill’s operation. 

The clay cap that was created consists of two feet of compacted low permeable clay soil, one food of sand 
for drainage, a geotextile filter fabric, and a two-foot soil amendment vegetation layer.  For development, 
this cap will need to be retrofitted and monitored during construction to determine no further contamination 
occurs.

Hydrology - Located on the southeast corner of the site, is a man-made industrial swale to collect the site 
stormwater and through vegetative filtration the water is cleaned from contaminants before entering the 
adjacent Jordan River.  This 13-acre area is not suited for buildings or garden land due to the sloping basin 
surrounding it, and the contaminants found in the soil.  After calculating that 20 acres is the necessary area 
needed for an onsite, wastewater, treatment wetland, this area was determined the best fit to be retrofitted.  
The surface wetland will collect the onsite wastewater and use a vegetative filtration system before entering 
the Jordan River.

As a result of the retrofitted wastewater system, a storm-water system would need to be located within 
the site.  After further calculation to collect all stormwater on site after the average size event, an 18-acre-
foot system would be necessary.  For the 100-year storm event, a 36.4-acre-foot system is needed.  A 
stormwater, vegetative filtration system was determined best to be located throughout the site and along 
the streets to allow for minimum invasiveness and maximum filtration.  After the water is filtered throughout 
the system, it will be tested and if determined adequate will be used for hydrating the permaculture gardens. 

The permaculture gardens will have various types of irrigation.  Center pivot irrigation will be used for the 
produce that requires high amounts of water.  Sprinkler system within the clear-solar greenhouses for the 
year-round necessary produce.  Finally, an underground irrigation system for the rest of the gardens.
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Site Analysis
BIOLOGICA L

Climate - The average temperature for the site is 65 degrees during 
the cool part of the day and 95 degrees for the warm portion of the day 
during summer months.  During the winter, the average temperature 
for the cool part of the day is 15 degrees and 45 for the warm part of 
the day.  During the June solstice, there is 15 hours of sunlight, and 
the December solstice provides 9 hours of sunlight.  The winter wind 
direction is mostly from the northeast, and in the summer the direction 
is from the southwest.  The site is a hardiness zone 5, but can allow up 
to 7a plants in protected areas.  On average, there is 20 inches of rain 
and 54 inches of snow a year.  Finally, there are 161 days on average for 
the growing season.  The last frost is found around May 7th, and the first 
frost is on average October 17th.

Due to the climate elements, the permaculture garden locations will 
be placed for minimum shade impact from the built infrastructure.  
Also, various garden styles will be used to accommodate all produce 
needs.  Center pivot irrigation will be provided for plants that require 
large amounts of water, and zero-energy greenhouses will provide for 
year-round produce.  A majority of the garden will be row crops with 
underground irrigation installed to ensure low evaporation rates.  Finally, 
on west and south slopes, a vineyard style planting will be incorporated 
for maximum sun impact.

Vegetation - The vegetation found on site is mostly grasses with trees 
and shrub layers located along the river on the west and south edge of 
the site.  The minimum trees were identified mostly as cottonwood, oak, 
and ash with an average trunk diameter of one foot.  The shrub layer 
were native species that are usually found near large bodies of water.

Vegetation for the site design was selected to allow for minimally invasive 
impact, while providing a sustainable benefit to the site.  The major areas 
for plant selection were: street-scape, commercial district, park areas, 
residential spaces, and along the Jordan River Trail system.  Please refer 
to Appendix XX for the complete vegetation list and sustainable benefits 
that led to its selection.

PH YSICA L

Slope Analysis - The slope percentage data pulled from GIS features 
that a high slope is located along the west and south border of the 
site along the Jordan River.  The high percentage is not suitable for 
infrastructure and various permaculture produce types.  The best use 
for this high slope area would be for the use of a vineyard-style garden 
planting.  The rest of the site has a low slope towards the west and south 
portion of the site.  The natural slope of the topography will help benefit 
for storm-water filtration through the site.
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Application of Results
Permaculture driven sustainable community design can be achieved in the Salt Lake City Metro by 
coordination on density increase while also being conscientious of garden space required to sustain the 
development.  By providing various permaculture garden options through the various housing types, 
each resident can choose their level of contribution to the community.

The mid-rise apartment complex at 40.6 units per acre provides 2,400 units in 59 acres.  Within the 59 
acres, only 8.8 acres is dedicated to community garden spaces.  This allows for residence to a beginner 
permaculture level of contribution to the community.  With only 160 square feet of required garden 
space, each unit in the mid-rise apartment complex can grow their basic level of produce.

The apartment house community at 19.8 units per acre allows for 119 units within 6 acres.  This housing 
type has a total of .7 acres of garden space that equals to be at 260 square feet of garden space per unit.  
This is the second lowest permaculture sustainability requirement per housing option.

The rowhouse district density is at 12.5 units per acre totally 250 units in 20 acres.  The rowhouse district 
has about 2.8 acres of permaculture area breaking down to about 500 square feet of garden space 
per unit.  This allows for more permaculture ability than the mid-rise apartment complex and apartment 
house community, but still lower than the single-family neighborhood housing option.

Finally, the single-family neighborhood at 5.3 units per acre totals 246 units within 46 acres.  The single-
family neighborhood has a total of 9 acres dedicated to permaculture gardens, making it just under 
1,600 square feet of garden per unit.  This allows each unit to provide the most produce within the 
development, but still is not a burden on the residents.

The remaining permaculture garden space on site will be located on vineyard style slopes, zero-energy 
greenhouses, center pivot irrigation crop circles, and underground irrigation plots.  These gardens can 
be maintained by residents that want to assist with further gardening; however, the development will 
employ workers that will plant, maintain, and harvest the gardens.

Site Analysis

CU LT U RA L

Land Use - The site was previously used for ore smelting and steel production by the Sharon Steel Company 
from 1871 – 1958.  From 1991 – 2006 the National Priorities List as a Superfund Site due to the high levels of 
lead, arsenic, and heavy metals found in the soil.  After remediation, the site has sat idle and became the town 
of Midvale’s largest undeveloped property.  Recently, the site has been rezoned for a mixed-use development 
plan, and construction has started.

Density - After studying the surrounding density of the site, an increased density from existing .08 units per 
acre to 10.7 proposed units per acre was determined to allow for providing four styles of housing options and 
community amenities.  The 10.7 units per acre allows for an addition of 3,015 units and 7,326 residences.  This 
site density will allow for enough permaculture space to produce a quarter amount of site annual consumption.

Circulation - The current circulation found along and through the site is primarily vehicular and bicycle 
circulation as the secondary.  Center Street, found along the north border of the site, is a 6-lane highway with 
access to the I-15 freeway located a half of a mile from the site.  Recently, Bingham Junction Boulevard has 
been extended through the site running north and south and is used primarily for a detour road.  The bicycle 
traffic is mostly found along the west and south edge of the site on the Jordan River Trail.  This trail runs 
throughout the city along the Jordan River, and is considered part of the city’s park system.

Also, there is access to the nearest Light Rail Station just across the Jordan River on the northwest corner of 
the site.  This track line will take passengers directly to downtown Salt Lake City which is about 12 miles north.  
Eight blocks south of the site is the closest commuter train station.  This track will take passengers north to 
Ogden or south past Provo, located 33.8 miles from the site.
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Performance Criteria

SPACE A LLOCAT ION

Performance Measure:
There are many elements in my design that are measurable.  A few of those major elements are lot 
sizes, park spaces, and residential development density.  These will be measured by square feet, 
miles, acres, and density.

Performance Measure Source:
The performance measurements will be obtained from the city of Midvale code requirements on 
minimum lot size and maximum density for the zoned area. 

Performance Analysis:
I will show my analytical data through graphics and tables comparing the code requirements and 
the proposed site design while still providing a permaculture production impact to the development. 

Performance Judgment:
If the final design meets city requirements for size and density for the measurable spaces, then I 
will consider the performance a success.  The judgment of space allocation will be determined by 
my ability to design within set city codes.  

EN V I RON M EN TA L I M PACT

Performance Measure:
I will measure the effectiveness of my design through statistical numbers.  This will be accomplished 
by comparing averages of Utah residents and users of my site.  I plan on measuring food production, 
creating a waste-water filtration system, providing an on-site storm-water filtration system, and 
proximity to developed connections to public transportation.  From this comparison, I will be able 
to measure the environmental impact that the users of my site will produce.

Performance Measure Source:
I will research averages from residents of Utah to use for comparison of my site design data.  Utah’s 
average household consumption rate calculations were pulled from the SLCgreen blog and SLC 
Food Assessment Report.

Performance Analysis:
Through a variety of calculations, the amount of area necessary for providing separate storm-
water and waste-water filtration systems will be determined if appropriate for the site. The analysis 
will be shown through graphic renderings and tables to provide an accurate representation of the 
collected data.

Performance Judgment:
The end result shall prove that my site design allows for a decrease of environmental impact 
produced from users within my site.  The end goal of this design thesis is to create a mixed-use 
development that reduces the environmental impact by greater than 50 percent.  
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Performance Criteria

CODE COM PLI A NCE

Performance Measure:
The thesis site was recently rezoned for a mixed-use development.  Those codes and guidelines 
along with the city of Midvale codes will be followed throughout the design process.  The site will 
not exceed the maximum residential density number.  Also, there will be adequate recreation 
amenities and parking.

Performance Measure Source:
I will use the official requirements and guidelines defined by the city of Midvale.  Also, I will gain 
feedback of my design from professors and peers to allow for an appropriate site layout.

Performance Analysis:
I will use transect models, detailed site plans, and diagrams to study if the design meets all the 
code requirements.

Performance Judgment:
The design must follow all of the required city codes for the designed mixed-use development.  To 
prove the codes are met, graphic renderings, site plans, and sections will used.
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Infrastructure

Permaculture 
Garden

Stormwater System

Waste-water System

Community Parks

Jordan River 
Vegetative Buffer

120 acres

88 acres

36 acres

20 acres

19 acres

15 acres

10.7 units/acre

1/4 garden produce annually F72

Spatial Allocation
Macro 
The Salt Lake City Metro density ranges from 1,722 to 5,355 people per square mile.  Midvale, 
Utah, the city that this thesis site is located in, has a total population of 31,659 people with 
a city density of 5,355 people per square mile.  The average household size in the Midvale is 
2.43 persons per household, with the average household unit size of 1,204 square feet.  On 
average, a human eats about .11 acres of garden produce a year.  

By taking the average household size in Midvale, unit size, and acres of garden produces 
needed, a site density of 7,326 can be achieved while providing a quarter of garden for annual 
consumption, four various sizes of housing types, and community development needs and 
amenities.

The community development will offer four types of housing options for the residents.  Those 
housing options are: mid-rise apartment complex, rowhouse district, apartment house 
community, and single family neighborhood.  The mid-rise apartment complex will have the 
highest density at 40.6 units per acre.  The apartment house community will have the next 
highest density of 19.8 units per acre.  The rowhouse district follows with 12.5 units per acre.  
Finally, the single family neighborhood will offer 5.3 units per acre.

The following represents elements that will likely appear within the development.  These 
categories will be considered for the overall masterplan of the 280 acre area.
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Micro
SPACE INTERACTIVE MATRIX

The following represents significant elements that will appear within the developed site plan.  The matrix shows 
how each will be related, and the ideal distance between each.

From the matrix, the categories were then further defined into select design elements or criteria that will be 
implemented within each.  The lists are just of major elements that will be incorporated, and are not just limited 
to what is displayed.  Further site programming will allow for more detailed lists as the design phase progresses.

SITE LEVEL PERMACULTURE DIAGRAM

Figure 72 shows the early production of space needed for a single family residential home to produce enough 
food for survival.  For an average household size of 2,305 square feet, about 8,000 square feet is required for 
garden production space.  This allows for about 580 square feet of yard area on a quarter acre lot.

The diagram presents a successful outcome in an ideal condition.  Throughout the design phase, I will be 
presented with less than ideal locations that will need to be worked through.  Also, further investigation will 
provide the area necessary for a multi-family residential building.

I believe that from working small to large picture, I will be able to create a new way to look at sustainable, mixed-
use developments.  By starting with a single family residential lot and defining those spaces, I will be able to 
understand the amount of food, energy, water, and public transportation that is needed to accommodate the 
development.

Spatial Allocation

Single Family Residential

< .25 miles

.25 - .50 miles

> .50 miles

Multi-Family Residential

Neighborhood Center

Parks / Open Spaces

Public Transportation

Community Center

Downtown District

Space Interactive Matrix

Single Family Residential:

• Vegetation / Green Space
• Garage / Located in Back Alley
• Garden Area
• Lot Size / Setback Requirements
• ADA Accessible 

Multi-Family Residential:

• Vegetation / Green Space
• Adequate Parking
• Garden Area
• Code Requirements
• ADA Accessible 
• Recreational Amenities

Neighborhood Center:

• Vegetation / Green Space
• Adequate Parking
• Garden Area
• Code Requirements
• ADA Accessible 
• Recreational Amenities

Parks / Open Spaces:

• Vegetation / Green Space
• Play Space
• Easy Pedestrian Access
• Light, Signage, Furnishings
• ADA Accessible 

Public Transportation:

• Drop off / Pick up Spaces
• Gathering Space
• Easy Pedestrian Access
• Light, Signage, Furnishings
• ADA Accessible 
• Vegetation
• Lane Programming

Community Center:

• Drop off / Pick up Spaces
• Gathering Space
• Easy Pedestrian Access
• Light, Signage, Furnishings
• ADA Accessible 
• Vegetation
• Food Truck Vendor Access
• Attractions
• Play Space
• Passive Spaces

Downtown District:

• Drop off / Pick up Spaces
• Gathering Space
• Easy Pedestrian Access
• Easy Vehicular Access
• Light, Signage, Furnishings
• ADA Accessible 
• Vegetation
• Restaurants
• Shopping Centers
• Religion/Educational Center
• Child Care
• Clinic
• Entertainment Center
• Office Buildings
• Lane Programming
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Design Concept
Building of the transcontinental railroad created towns and jobs. Connecting the east and west coast with 
the production of power or “cultural capitalism” and a precedent for “permaculture living” as a desirable 
element for young pioneers.The progressive movement, allowed for farmers along the plains to be more 
informed on new practices helping to ignite the movement towards modern farming.The railroad also 
provided a much more comfortable means of transport across the country while showcasing spectacular 
views of the changing landscape.

Due to the railroad expansion, the selected site was originally a town known as Bingham Junction.  Due 
to the ore mining operations in the surrounding Cottonwood and Bingham Canyons, an ore smelting 
plant was built. The design concept, connecting the canyons, inspiration comes from physical elements 
previously found on site and social factors of the era. Physical elements pulled through the design that 
used to exist on site are: railroad connections, smoke stacks, turntables, and wood, steel, and brick 
materials.  Social factors that contributed to design development hierarchy destruction of political 
figures, providing for the working class, and search for a new life.

There are major cultural indicators that helped lead to this design concept for the community center 
park design.  The first major design driver was the ore-smelting mill that used to be located on the site.  
The iconic smokestack, railroad tracks, train depots, and turntables were all elements of history and 
significance that needed to be brought back to the site to some extent.

Next, the surrounding landscape.  As previously stated, the metro is surrounded by two mountain ranges: 
the Wasatch Mountains to the east where Cottonwood Canyon is located, and the Oquirrh Mountains 
to the west where Bingham Canyon is found.  Another landscape feature that helped inspire design 
elements is the Salt Flats.  This large salt beach is located along the Great Salt Lake about an hour west 
and north of the Metropolitan. Finally the Jordan River that runs south through the city.  Along the river 
is an extensive trail system for the public that has a bike lane, walking lane, and hundreds of parks found 
along it.  These all inspired the design through forms, colors, and views within the spaces.

The final major cultural indicator is the desire for outdoor activities by the population.  Utah is a very 
outdoorsy state, and the metro has multiple weekend Farmers Market locations, outdoor concerts or 
festivals, and naturalistic art installations like the Spiral Jetty (located on the Salt Flats an hour north 
of Salt Lake City near the Transcontinental Railroad Golden Spike National Historic Park).  Hiking and 
biking trails, along with skiing and sledding hills are also located all along and around the valley.

These cultural indicators helped lead to the following concept program for the community center located 
near the commercial district:

• Grove planting - 9,043 sq. ft.

• Art lawn - 57,920 sq. ft.

• Food plaza - 18,263 sq. ft.

• Pavilion - 25,022 sq. ft.

• Concert lawn - 89,135 sq. ft.

• Stage - 3,138 sq. ft.

• Smoke stack - 12 ft. diameter

• Business plaza - 4, 678 sq. ft.

• Salt plaza - 17, 656 sq. ft.

• Ice rink / Reflecting Pond - 10, 148 sq. ft.

• Children’s Water Park - 6,963 sq. ft.

• Sledding Hill - 12 ft elevation gain - 24,361 sq. ft.

• Children’s Park - 7,976 sq. ft.

WAST E -WAT ER 
T REAT M EN T W ET LA N D

I NCREASED DENSI T Y

JORDA N RI V ER

PU BLIC 
T RA NSPORTAT ION

STORM WAT ER 
FI LT RAT ION W ET LA N D

converting industrial swale to a waste-
water treatment wetland

increase density from .08 units per acre to 
10.7 units per acre

permaculture link to drainage swale

preserve Jordan River Vegetative Buffer

provide access to public transportation

Design Statement
PROGRA MMING A PERMACU LTU RE, SUSTAINA BLE, COMM U N ITY DEV ELOPMENT 
ON A BROW N FI ELD SI T E LOCAT ED I N T H E SA LT LA K E CI T Y M ET RO.
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Schematic Design
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MASTER PLAN CONTINUED

The park system within the development allows for various types of activities.  From open lawn 
space to sport courts to children jungle gyms, all residents on the site have an outdoor space 
for their choice of use.  There is a neighborhood park programmed within a maximum walking 
distance of a quarter mile from every residential unit on site allowing for easy access to all.  
Cottonwood Junction is the large community park of 11 acres, and is centrally located adjacent to 
the commercial district of the development.  This park has a variety of programmed elements for 
the community’s use.

I believe Salt Lake City residential design is moving in the direction of a more sustainable, 
permaculture design composition.  With this design thesis, I hope to create a sustainable mixed-
use development with a permaculture emphasis for the residential areas.

COTTONWOOD JUNCTION

Within Cottonwood Junction a sculpture lawn, play area, reflecting pond/ice skating rink plaza, 
pavilion, marketplace, concert lawn, business plaza, shopping and restaurants, and much more 
is located.  These programmed elements were designed for the community’s use and needs in 
mind.  The spaces will accommodate small and large amounts of people for various times and 
events while creating a sense of place and drawing from the design concept of “Connecting the 
Canyons”.

Schematic Design
MASTER PLAN

The masterplan schematic design level focused on the following elements: street layout, housing 
layout, waste-water treatment wetland, stormwater filtration system, permaculture gardens, parks, 
and the permaculture interpretive bike trail system.  These elements are key components to the 
community development, and had to be an interconnected system.

Street layout was the first detail that needed to be worked through.  From site analysis results, the 
major roadways had to be connected through the development.  By rerouting Bingham Junction 
Boulevard to a more direct, the distinct grid-style streets of Salt Lake City could be continued 
through the site.  With the extension of Gardner Lane to Bingham Junction Boulevard, the cities 
of Midvale and West Jordan will have another major road connection.  This will help reduce traffic 
on Center Street and Main Street which are the north and east borders of the site.  Finally, by 
extending 8050 South through the site, there is a more direct access to the closest light-rail trax 
station.

After the major street connections were formed, then the housing layout and minor streets were 
added.  This led to the creation of the development’s block system.  The placement of the different 
housing types were based off of the surrounding density to the site.  By placing the high density 
mid-rise apartments to the north of the site adjacent to other apartments and the low density single 
family residential housing on the east side of the development near existing single family houses, 
will help create a flow between existing neighborhoods and what is being proposed within the 
design.  Between the five-story mid-rise apartments and the two-story single family residential 
homes, three-story row houses and two-story apartment houses have filled the blocks allowing for 
a smooth transition between building heights.

To accommodate for the waste created on site, a waste-water treatment wetland of 20 acres would 
need to be created.  Existing at the southeast corner of the site was a stormwater wetland.  After 
site analysis, it was determined that the natural lay of the land and size of the area would be the 
ideal location to retrofit into a waste-water treatment wetland.  The waste-water created on site will 
be piped to this wetland where it will be filtered throughout a tiered vegetative system, and cleaning 
the water before it enters the Jordan River.

A continuous stormwater filtration system along the proposed streets and within the housing 
developments would facilitate a higher collection percentage during a storm event.  The storm 
water would then be filtered through the vegetative system and piped to the permaculture gardens 
for watering.  The storm system was programmed to be large enough to hold and collect 36 acre-
feet from a 100-year storm event.

The permaculture gardens were another critical element to the schematic design.  While laying out 
the housing units, the garden spaces were worked in alongside to allow for meeting the needed 
space.  By having gardens located near and/or in the lots, the residents would not need to travel far 
to access their gardens.  The large garden space located around the outskirts of the development 
would be planted, maintained, and harvested by hired horticulture employees, and then distributed 
amongst the development.  In total, 88 acres were designated for the permaculture garden spaces.

By adding a three mile permaculture interpretive trail, the residents have a biking, walking, or 
running trail system throughout the gardens.  During their journey on the system, they are able 
to see and learn about the different produce grown, how to maintain the gardens, and gardening 
practices that could be utilized in their personal gardens.  This trail system would also provide an 
outdoor activity for the residents without leaving the development.  Finally, the trail would connect 
at various locations to the Jordan River Trail System, allowing visitors to learn about permaculture 
practices as well.
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Design Development
MASTER PLAN

Further design development was focused on these areas of the masterplan: street sizes and 
transportation programming, permaculture garden design, and Cottonwood Junction.

Street sizes were determined based on the transportation programming throughout the 
development.  Two-lane, four-lane, and even six-lane roads were designed throughout the site.  
Bingham Junction Boulevard is to be a four-lane road through the center of the development that 
most residents will use.  It will have the storm-water treatment filtration system dividing the traffic, 
while Gardner Lane will be a six-lane road along the gardens to allow for heavy traffic to pass 
quickly by the development.  By adding two major round-a-bouts to these road systems, traffic 
should move smoothly through the site while yielding to pedestrians and cyclists.  The rest of the 
roads surrounding the residential units will be two-lane traffic with speed bumps and signage to 
allow for slow traffic.  This will allow for pedestrians to have the right-away through the residential 
spaces.  Where the permaculture interpretive trail runs along the street system, a planting bed 
protection buffer is designed between on-street parking and the cyclists.  Finally, on street parking 
is programmed along all streets to provide enough parking for the development users without 
having to provide parking lots.

The permaculture gardens were further developed to provide various gardening and irrigation 
styles.  Pivot-center irrigation will allow for the produce that needs excess water to meet their 
needs, while zero-energy greenhouses will provide the essential produce year-round.  Vineyard 
and orchard row plantings along the sloped areas of the west and south edge of the site will 
provide the necessary sunlight while maximizing area of plantings.  Finally, row crops shapes were 
determined off of the forms created in Cottonwood Junction.  This area will have an underground 
irrigation system to maximize absorption rates of the plants while minimizing evaporation rates 
caused by above-ground irrigation.  The irrigation for this system will come from stored, clean grey 
water from the storm-water filtration system.

COTTONWOOD JUNCTION

Cottonwood Junction, a community park located in the commercial district of the development, 
design led to further investigation on element area, designed spaces, and overall function of the 
park.  With further evolution, names were given for each space that has a form of cultural impact to 
the site or metropolitan.  

The entrance to the space begins with the Founder’s Fountain and Plaza area in the center of the 
mixed-use commercial district.  This space is located amongst shops and local businesses while 
providing areas for users to meet and gather, rest, and dine under the bright blue Utah sky.

West from the Founder’s Fountain is the grand, pink-dusted asphalt Salt Plaza.  Within the plaza is 
a shallow reflecting pond for users to cool down in during the summer, and an ice skating rink for 
entertainment during the winter months.  This plaza was inspired by the summer sunsets at the Salt 
Flats outside of the city.  At the back of the circular plaza framing the view is a historic smoke stack, 
similar to the one that used to be on site for ore smelting, with a stage at the base.  This large plaza 
is designed for individual use, group gatherings, and festival activities.

Behind the smoke stack, is the Bingham Pavilion.  This large overhead structure is constructed out 
of steel and arc-shaped glulam beams, similar in form as the Bluestem Amphitheater in Moorhead, 
MN.  By allowing spacing between the beams, sun and shadows plan an artistic form on the circular 
paving pattern on the ground plane below.  This space will provide dappled shade and seating for 
users on an average day.  During market hours, vendors will fill the space.  Underneath the pavilion 
is another stage opening up to “The Place” Concert Lawn.
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COT TON WOOD J U NCT ION

“The Place” Concert Lawn is a large, gradual sloped area for the audience to either sit or stand 
in during concerts.  Throughout the lawn are large planting bed areas where perennial massings 
will provide color accents while providing various sized ‘rooms’ within the large lawn.  This design 
element was added to allow for different activities to occur at the same time during this large space.

On the east end of the concert lawn are concrete steps to the Rail Lawn.  This space runs parallel 
to the Cottonwood Junction commercial building with storefront shops and businesses opening 
towards the lawn.  This creates an intimate space for its users to gather in or pass by on a large 
running-bond paver.  This lawn will provide moveable seating for shopping users to rest and enjoy 
the outdoors.

Sharon Business Plaza is located between the Rail Lawn and the Salt Plaza.  This plaza space 
is sunken with a loose tree canopy shading the whole area.  The trees along with perennial and 
ornamental grass mass plantings are placed in raised planting beds designed to provide various 
intimate spaces for business users.  Cantilevering off of the board-form planting beds are wood 
benches for seating, and there is a board-form concrete water wall on the northwest corner of the 
plaza creating a white noise effect for the space.

Wasatch Play Area is located adjacent to the Sharon Business Plaza.  This play area has a sloped 
lawn for summer play and sledding hill for winter play, water park, and natural mound play area.  
The sledding hill is twelve feet high with an eight percent slope to allow for fun and safe speeds for 
children.  The hill slopes towards the natural mound play area.  During the winter this space will help 
slow the children on sleds before reaching the shoppings.  The children’s water park has a granite 
facing water wall with attached planting beds to create a dramatic effect similar to the surrounding 
mountain ranges.  The design constructed elements were brought to life after reviewing Martha 
Shwartz’s Technology Park design in Beijing.  The play area with a ground plane of dusted-pink 
asphalt also has ground water jets and a sand play area.

Underneath the sledding hill the T-Rail Restaurant is located.  This restaurant and sledding hill idea 
was inspired by the Lincoln Center Lawn in New York City.  There is also outdoor seating designed 
to allow users multiple seating options.  Along the outdoor seating, is a mock orchard planting of 
crabapple trees.  This is to remind the users that all the vegetable, fruit, and herb produce used in 
the restaurant is fresh and grown on site.

Adjacent to the sledding hill and T-Rail Restaurant is the Bluffs Sculpture Lawn.  This progressive 
space provides quiet reflection for the users within the room-designed lawns that local art pieces 
can be found.  This design element was inspired by the natural art forms of the Spiral Jetty located 
about an hour north of the city.  Framing the walk along the north end of the Sculpture Lawn is the 
Cottonwood Grove.  The large cathedral branching trees distinguish the barrier of the park and the 
residential units found neighboring the space.

Finally, between the Bluffs Sculpture Lawn and “The Place” Concert Lawn in the Marketplace 
Plaza.  This large area will be used weekly to provide residents with produce from the community 
gardens, along with other local vendors selling knick-knacks, art, and clothing.  Along the road off 
of the plaza is parallel parking designated for food trucks only.  Also, the Marketplace Plaza was 
designed to host weekend festivals for the users to enjoy.
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Detail Drawings
Detail section elevation drawings were completed of the Bluffs Sculpture Lawn, Sharon 
Business Plaza and Wasatch Play Area, and street design in the Founder’s Plaza.  The Bluffs 
Sculpture Lawn section elevation shows the “rooms” within the large space.  The Sharon 
Business Plaza and Wasatch Play Area to show how the elements are connected.  Finally, the 
street section within the Founder’s Plaza area proves the safety features for the pedestrians 
and cyclists within the street design.

Also, construction details were drawn of the following design elements: paver installation, 
asphalt installation, Wasatch Water Park water wall, the cantilever benches found in the 
Sharon Business Plaza and the water park areas, and the storm-water filtration system within 
the road.  These details show how construction of the proposed design elements within the 
community development were all thought-out and designed to meet construction standards.
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Discussion and Limitations

Benefits to the Profession

After futher analysis of my site size and program elements, I determined that a 
density of 20 units per acre would not be achieved.  The zoned housing areas 
are still meeting a density of 20 units per acre; however, to be able to provide 
an assortment of housing types while still maintaining enough permaculture 
garden space to cultivate a significant amount of food for the development, a 
overall site density of 10.7 units per acre was deemed adequate.

This 10.7 units per acre still increases the sites density, currently .08 units per 
acre, 10.6 units per acre.  With the population increase of over 7,000 residents, 
I still consider this design a success.  The current design plans for the site 
location is proposing a density of 12.5 units per acre; however, this is able to be 
acheived through the use of high rise apartments, large parking islands, and 
public space located in the current industrial swale existing on site (see Figure 
90).

Even though this thesis design is proposing a lower density than the existing 
development plan, the design thesis also is achieving multiple sustainable 
practices that the current plan does not.  Those sustainable practices are 
cultivating on site 1/4 of the produce needs for the community, collecting and 
re-using the site stormwater, and finally filterating the waster-water produced on 
site through a surface wetland system.  One could argue that this thesis project 
also provides other benefits to the site and surrounding community.  With the 
3-mile extension of the bike trail system and the pedestrian-first street design, 
the users on the site has an increase of safety awareness and would be more 
included to use a non-vehicular form of transit around and through the site.

The goal with this project was to stimulate conversations with designers and developers.  A 
permaculture-driven sustainable community development could be implemented all over the 
world, not just in Salt Lake City, Utah.  Currently, developers are requesting solar collection and 
stormwater collection/filtration for sustainable developments.  A permaculture development could 
be easily implemented as well. 

Locally grown produce, is a highly desired crave and current trend for high density populations, 
and through the use of permaculture-driven community developments, the community is able to 
experience the farm-to-table movement.  Also, the users are able to be educated on the process 
that goes into cultivating food, this would hopefully create a sense of appreciation for the farmers, 
ranchers, and other producers that spend their lives producing food for the whole to consume.
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Conclusion
A permaculture-driven community design can easily be accomplished in future developments 
across the world.  By establishing the desired density goals, adhere to the local zoning codes and 
guidelines, and establishing other program elements, a calculation can be created to successful 
accomplish the set goals.  This is already occuring today in community development planning.  With 
the sustainable design trend extremely common in today’s culture, a permaculture development 
would be a nice addition to the current solar and stormwater, and waste-water sustainable practices.

With the addition of a waste-water treatment wetland on site, the water is able to be surfacely 
cleaned on site before entering the city’s existing waste-water system.  This will help the city 
maintain their waste-water rates at a minimum while providing a high density development for 
fastly growing city population.  Already, the Salt Lake City Metro has established a sucessful 
waste-water treatment system of removing the pollutants in the water before releasing it into local 
water bodies surrounding the city.  This proactive system is much needed since the city exists in a 
huge watershed zone.  By implementing a waste-water wetland on site, the development acheives 
sustainable status by filterating and cleaning the water on site before being released into local 
water bodies.

A stormwater collection and filtration system is another great addition to this sustainable design.  
By collecting, filtrating, and re-using the grey water for irrigation, this system will save the 
development from collecting water from either the Jordan River or the city’s current water supply.  
With the ability to filtrate and clean the water, the gardens are being provided water that no longer 
has contaminants from the air pollution created by the city.  Also, the stormwater filtration system 
adds an unique design element for the development for all users to enjoy the engineered wetland 
views and wildlife that it will provide.

By selecting a brownfield site for this project, one proves that a permaculture development 
is possible anywhere.  With cities populations fastly increasing, and undeveloped land scare, 
brownfield sites have started to have a higher re-development rate within the last 10 years.  As 
more research has been discovered for remeidation process of contaminated sites, brownfield 
land will be the new greenfield land within city boundaries.  Proper investigation and monitoring 
can help achieve even a permaculture city on a previously, highly, contaminated brownfield site.

Salt Lake City, Utah was the ideal location for proposing this idea of a permaculture city on a 
brownfield site, due to the proactive sustainable design projects already located within the Metro.  
The current population highly craves local produce through the implementation of farmers markets 
located throughout the whole valley.  Also, current homeowners are requesting designs that 
incorporate yard space dedicated to garden space.  The community of Salt Lake City would be 
the ideal location to implement the first successful permaculture-driven community development.
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“My father taught me gardening. He encouraged me to 
see beauty and re-create it, not as an exercise, more 
as an act of faith.  He told me that God put us first into 
a garden, and when we lost Eden, we were fated to 
search and reinvent it again”  
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