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Abstract: 

 
This project will seek a holistic and sustainable solution to rural housing and community 

design. The community of Cannonball will be the subject of this design study. Implementa-

tion of principles of sustainability will be essential to the final design solution. Quality, 

meaningful design must be more than functional and beautiful, it must also be a solution 

native to its context. To achieve this end an in depth analysis of the cultural, economic, and 

environmental systems is essential. This project will seek to define a notion of progress spe-

cific for the community of Cannonball and achieve that notion through effective design.  
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User/Client Description 
 
 The Standing Rock Sioux Tribe will be the client on this project. Typically, the Tribal 

Planning Committee acts as the building committee for all tribally funded building projects, 

and would be the chief contact for the architect on a project like this. Once houses are built, 

they are typically turned over to the Tribal housing authority for management and facilita-

tion. The housing authority basically acts as the landlord for the residents of the houses.   

 

The issue of funding will be a crucial consideration for this project. Where the Tribe 

could potentially use some of their allotted federal money to fund this project, more than 

likely additional means of funding would need to be found. The majority of this money 

would most likely have to through additional grants, since most Individual residents do not 

have the ability to secure a lone. The Department of Housing and Urban Development (HUD) 

typically grants money for these types of projects, but other grants are also available. Rural 

Development and Job Service of North Dakota, are just a few that might be willing to get on 

board if the project is set up to address their concerns.  

 

In the case of this project, the client and the user are not necessarily the same. The 

houses will be designed residents of Cannonball, ND. While they are members of the tribe, 

they do not typically act as the client for housing projects because they do not have any as-

sets directly invested in the funding of the project.   
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Project Elements 

Affordable Housing Units —  

 

Problem: 

Currently there is a shortage of housing in Cannonball, across the Standing Rock 

Sioux Reservation, and in many reservations across the country. Many houses shelter two or 

even three families. Population is booming as typical families grow younger and younger, 

but while the population is increasing, job opportunities are not. The typical family lives off 

welfare, spending money as quick as it comes. Typically residents pay rent, never gaining eq-

uity in the property.  

Solution: 

This project will seek out a solution to the housing shortage that can also supply jobs 

to the community and jump-start the local economy, while also seeking to preserve the 

uniqueness of culture and ecological diversity and integrity. In short, this project will seek to 

provide a means to achieving a holistic notion of progress.  

 

Sustainable Community Master Plan —  

 

Problem: 

In addition to housing, the cannonball community lacks a good solution to many 

community needs. Community service buildings are spread out helter-skelter, and many are 

in poor condition.  
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Solution: 

This project will seek to place community buildings and spaces in a manner that will 

encourage their use and foster a better sense of community.  

 

 

Plan for Progress – 

 

Problem: 

There is a sever lack of jobs and other economic activity. People need to take a more 

active role in the livelihood of themselves and their community.  

Solution: 

This project will seek to outline a community wide strategy to harness materials and 

energy and to focus labor and effort to achieve a higher degree of self sufficiency and self-

reliance, at the level of both the individual and the community.  
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Project Emphasis 
 
 The project emphasis will be to provide a “native” design solution to the Cannonball 

community.  I use the term “native” as described by William McDonough in his book Cradle 

to Cradle. This project will seek to abide by McDonough’s ideas about sustainability by elimi-

nating the concept of waste, respecting diversity, drawing inspiration from nature, in order 

to put “eco-effectiveness” into practice.  

 

 Quality design is more than a beautiful and functional solution. A meaningful solu-

tion must first and foremost be native to the context of the problem. A designer achieves ef-

fective native design by first coming to an understanding of the context of the site, uses pro-

ject specific to data to define a set of goal, and finally innovates a sustainable solution. 
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Methodology and Documentation: 

 

Phase 1: 

I must develop a comprehensive theoretical underpinning of the project, and apply it 
to create an understanding on the building typologies. This will be based on the ideas of con-
temporary thinkers. Through this process I will discover my “voice” for this project. A crucial 
element of this will be refining a more holistic definition of progress. Finally, I will draw con-
clusions and outline a framework for achieving effective design in the realms of housing and 
community planning.  

 
Program – This document will first describe in depth my theoretical underpinning for 

this project. Second it will describe the housing design and community planning 
typologies as interpreted through my theoretical underpinning. Thirdly, It will 
outline an analytical framework for evaluating the appropriateness of a design 
solution. 

 
Phase 2: 
 

I will seek out and document case studies that resonate with my theoretical under-
pinning and interpretation of the building typology. 

 
Case Studies – This document will describe previous design solutions to affordable 

housing and sustainable community design and carefully assess their successes 
and failures. I will then be able to determine appropriate design solutions for this 
project, avoid past mistakes and capitalize on prior success.  

 

Phase 3: 

 I will take an inventory of the site. I will describe, briefly, the history the people and 
the land and their current conditions. Also, I will inventory the built and natural features of 
the site itself.  
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Site Inventory – This document will briefly describe the present characteristics 
and past history of the site, the ecology of the land and the culture of people. 
It will also give reference to sources for more in depth information. 

 

Phase 4: 

I will employ an eco-systemic perspective in my analysis, to create a system 
model of the project context. I will evaluate the system in terms of the definition of 
“progress” described in my program. I will seek council in this analysis from experts in 
the field of anthropology, economics, and ecology.  

 
Systems Map – This document will systematically map the current relationships 

existing in the project context. This document will be produced in conjunc-
tion with my honors thesis.  

 Progress Assessment Report – This document will assess the current “progress” 
level, as defined in the theoretical underpinning, of the cannonball commu-
nity. This document will be produced in conjunction with my honors thesis. 

 

Phase 5: 

Once an accurate and useful model is complete, I will engage the people of can-
nonball to come to a better understanding of their situation and their wants and needs. 
With their input, I will be able to outline concrete and quantifiable goals and begin to 
envision a solution.  

 
Goals – this document will describe the wants and needs of the people of Can-

nonball. It will set forth concrete quantifiable goals.  
  

Phase 6: 

I will synthesize the goals pf phase 5 with the analysis of phase 4 and propose 
changes to the model completed in phase 4 that will be designed to meet the goals set 
forth in phase 5. This document will be produced, not for my architectural thesis, but for 
my paralleling honors thesis. However it will inform my architectural thesis, particularly 
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in materials selection. This document will be based on the same theoretical underpinnings as 
outlined in this document.  

 
Plan for Progress – This document will describe the means to achieve “progress” and 

meet the goals set forth by Progress Assessment Report. This document will be 
presented in conjunction with my honors thesis.  

 
Phase 7: 
 I will design a system of housing design and community planning that will be based 
on both my theoretical underpinning in phase 1 and assessment of the building typology in 
phase 2. My designs will fit into the larger plan for progress for the community outlined in 
phase 6.  

Design Presentation – This document will describe the final design solution. 
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Project Schedule: 
 
  
 Spring Semester 2005 
 
 Week 1: (Jan 10-14)_____________________________________________________ 
Finalize Cultural and Economic Assessment  
Begin Materials Selection Justification 
Outline Plan for Progress 
Begin Preliminary/Schematic Design Phase  
T  11 Jan   Classes b egin 
 
 Week 2: (Jan 17-21)_____________________________________________________ 
Finalize Materials Selection Justification 
Continue Preliminary/Schematic Design Phase 
M  17 Jan   Martin Luther King, Jr. Holiday 
 
 Week 3: (Jan 24-28)_____________________________________________________ 
Continue Preliminary/Schematic Design Phase 
 
 Week 4: (Jan 31- Feb 4)__________________________________________________ 
Continue Preliminary/Schematic Design Phase 
 
 Week 5: (Feb 7-11)______________________________________________________ 
Finalize Plan For Progress 
Finish Preliminary/Schematic Design Phase 
 
 Week 6: (Feb 14-18)_____________________________________________________  
Begin Design Dev elopment Phase 
 
 Week 7: (Feb 21-25)_____________________________________________________ 
Continue Design Development Phase 
M  21 Feb   President’s Day Holiday 
 
 Week 8: (Feb 28- Mar 4)__________________________________________________ 
Continue Design Development Phase 
 
 Week 9: (Mar 6-11)______________________________________________________ 
Finish Design Development Phase 
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M-F  07-11 Mar   Mid-semester Thesis Reviews 
 
 Week 10: (Mar 14-18)____________________________________________________ 
M-F  14-18 Mar   Spring Break 
 
  
 Week 11: (Mar 21-25)____________________________________________________ 
Begin Presentation Phase 
F-M  25-28 Mar   Easter Holiday 
 
 Week 12: (Mar 28-Apr 1)_________________________________________________ 
Continue Presentation Phase 
 
 Week 13: (Apr 4-8)_______________________________________________________ 
Continue Presentation Phase 
 
 Week 14: (Apr 11-15)____________________________________________________ 
Continue Presentation Phase 
 
 Week 15: (Apr 18-22)____________________________________________________ 
Finish Presentation Phase 
 
 Week16:(Apr25-29)______________________________________________________ 
M  25 Apr   Thesis Projects due at 4:30pm in the Memorial Union Ballroom 
T-W  26-27 Apr   Annual Thesis Exhibit in the Memorial Union Ballroom 
R-R  28 Apr-05 May  Final Thesis Reviews 
F  29 Apr   Draft of Thesis document Due to Primary Critics 
 
 Week 17: (May 2-6)______________________________________________________ 
F  06 May   Last day of classes 
M-F  09-13 May   Final examinations 
R  12 May   Final Thesis Document due at 4:30pm in the Department office 
F  13 May   Commencement  at 4:00pm Fargodome 
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THEORETICAL UNDERPINNING:  
 

 Imagine this metaphor: 
 

 A frog jumps into a pot of water which is gradually being heated. As the wa-
ter gets warmer, the frog adjusts its body temperature and continues to adjust to the 
increasing temperature until, ultimately, the frog gets boiled alive. (Saunders, 2002, p. 
5) 

 
 What lesson can be learned from this fable? Perhaps, it is this: The frog, having 

jumped into the pot, did not have the foresight to realize its peril; content with the status quo 
and not realizing the escalating danger, the frog fails to make the proper adjustments in or-
der to ensure its survival. Ultimately the frog perishes because it could not make so radical a 
change as to simply jump out of the boiling pot. The inability to adjust from a strategy that 
has worked to one that will continue to work ultimately destroyed the frog. Let us not make 
the same fatal mistake, for we are sitting in a heated pot of our own: our heated pot is the 
consumer culture, characterized by sprawl in our community planning, and quantity over 
quality in our housing. Much like the ever increasing water temperature, these paradigms 
will not ensure our continued survival. We must adjust the way we live. We do not have the 
option, as the frog did, of jumping from our environment, planet earth. Instead we must 
work to keep the temperature from escalating to a fatal degree.   We must transition from 
our current cradle-to-grave model of production and consumption that will only continue to 
ratchet up the temperature. In its place, we must adopt a cradle-to-cradle model that works 
as nature has for billions of years.  

 
  

REDEFINING PROGRESS 
 
 We have grown farther from a holistic understanding of the universe. Similar to the 

frog’s strategy, we’ve misplaced our faith in technical ingenuity to solve our problems.  This 
is no more evident than in the typical way progress is measured in our society, namely the 
GDP. Our rising GDP is analogous to the rising temperature of the water in the pot. There will 
come a point where our economic growth, as measured by the GDP, does more harm than 
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good. In order that we can begin to make better economic decisions, we need a new measure 
of progress, one that more accurately reflects the reality that people experience. As a meas-
ure of economic health, the currently used GDP is badly flawed: 

 
 By counting only monetary transactions as economic activity, the GDP omits 

much of what people value and activities that serves basic needs. It doesn’t count free 
services – such as community volunteer work or caring for children or elderly par-
ents in the home… The GDP also ignores the value of leisure time spent in recreation, 
relaxation, or with family or friends. The GDP omits crucial contributions of the envi-
ronment, such as clean air and water, moderate climate, and protection from the 
sun’s rays. It ignores (all these services) even though these services become expenses 
if they need to be bough instead. (Venetoulis, 2004, p.9) 

 
  According to the GDP all growth in economic activity is good, but growth in the 

GDP does not necessarily reflect an improvement in the economic reality that people experi-
ence (Venetoulis, 2004, p.7). It is important to remember that economic activity is not an end 
in itself; it is a tool to address needs and enhance well-being (Venetoulis, 2004, p.9). Every ac-
tivity that that provides value is part of the economy, weather it, paid for or not, be it positive 
or negative. An economic model that assigns appropriate values to all economic activities is 
needed. With such a model citizens and policymakers would be better informed, and able to 
make more appropriate, sustainable decisions.  The Genuine Progress Indicator (GPI) is an 
attempt to do this. When you compare the GPI to the more standard GDP the difference is 
astonishing. (See figure xx)   

It appears our current economic strategy in America of unbridled consumption is not 
enhancing our lives as much as we are made to think. “Like the frog we keep adjusting and 
reacting to the increasing health hazards to satisfy our demands for more comforts greater 
conveniences and easier living. But despite western materialism few people seem satisfied 
and content. (Saunders, 2002, p.5)” Decision making based on the GDP as a measure of pro-
gress is a recipe for disaster.  

 Our current economic system, based largely around the goal of increasing the 
GDP, is not sustainable and must be changed if we intend to make this planet our home. Our 
modern economic model of unbridled material consumption is not sustainable over an ex-
tended period of time. It will ultimately spell our doom. We must emphasize effectiveness 
over efficiency.  Being less bad isn’t good enough. Instead of a cradle-to-grave model that 
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dumps material into a landfill to be lost forever, we must switch to a cradle-to-cradle model 
that works more like nature does, converting waste to food in a continuous cycle, and re-
specting the advantages of diversity. Stretched out to eternity, it doesn’t matter how effi-
ciently we manage the limited material available to us, if we continue with a cradle-to-grave 
model, logically there will come and end. 

The essence of this transition is changing the way we think. In essence, we must strive 
for effectiveness over efficiency. The key to making this transition lies with how we design. 
Manny of our current design ideologies just aren’t sustainable.  

 
 Our current strategy is powered by brutish and artificial sources of energy 

that are enormously depleting. It pours waste into the water and smoke into the sky. 
It attempts to work by its own rules, which are contrary to those of nature. And al-
though it may seem invincible, the fundamental flaws in design presage tragedy and 
disaster )… Neither the health of natural systems, nor an awareness of their delicacy, 
complexity, and interconnectedness, have been part of the industrial design agenda. 
(McDonough, 2002, p.17,26) 

 
 In this system, nature is the enemy: “If brute force doesn’t work, you’re not using 

enough of it. (McDonough, 2002, p. 30)” In this system, one size fits all: Design solutions are 
universal, because that is most efficient. In this system, once a product becomes obsolete, it is 
thrown “away,” because the system lacks any alternative. We can do better. We must design 
better. We must design to love “all the children, of all species, for all time. (McDonough, 2002, 
p. 14)” We must realize as a society that nature is not the enemy; one size does not fit all; 
“away” does not exist.  Our designs must reflect this realization. Design cannot be “a bland, 
uniform structure isolated from particulars of place – from local culture, nature, energy, and 
material flows. (McDonough, 2002, p. 17)” Our designs must be native to its context. Since, 
Ultimately, our designs are shaped by our goals, our goals must change from ones based on 
the GDP model where material consumption is the ultimate good, to one based on GPI that 
takes all things into account in a holistic way of thinking.  

 We need to seriously reconsider our notion of progress; for what we thought 
was boundless has limits. Today, “progress” is doing more with less in order that we may pro-
duce even more. Efficiency is the ultimate goal. Under today’s strategy, “the machines of in-
dustry would be refitted with cleaner, faster quieter engines. Industry would redeem its repu-
tation without significantly changing its structure or compromising its drive for profit. 
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(McDonough, 2002, p. 51)” Reduce, Reuse, Recycle. This is the answer given to us. We are 
made to feel guilty for our joyous unbridled consumption. But it is this very consumption 
level by which we measure progress. The more we consume, the higher the GDP. But let us 
not forget, the more we consume, the more we degrade the environment. Must it be this way? 
When product equals waste we can’t have it both ways.  

Are we really faced with this most dire of choices? Either we halt our “progress” and 
our abundant consumption in the name of preserving the environment, or ultimately perish. 
Must we lead the most meager of lifestyle to ensure survival? Must our consumption inevita-
bly lead to our demise? “The association of growth with negative consequences has become a 
major theme of environmentalism in the modern age. (McDonough, 2002, p. 49)” Perhaps, 
there is a better way: 

 
 In a philosophical sense efficiency has no independent value: it depends of 

the value of the larger system of which it is a part. An efficient Nazi, for example is a 
terrifying thing. If the aims are questionable, efficiency may even make destruction 
more insidious. (McDonough, 2002, p. 65) 

 
 Efficiency is not a strategy for progress, “It presents little more than an illusion of 

progress. (62)” Efficiency is simply “being less bad.” Is this the best we can do? We can do bet-
ter. “Why not be 100% good?” The ultimate failure of our current infrastructure is a failure of 
the imagination. (McDonough, 2002, p. 67) In the end efficiency is not only an inadequate 
solution; it just plain isn’t much fun. Why can’t we have it both ways? Isn’t that what design is 
all about? Why not “leave aside the old model of product-and-waste, and its dour offspring 
‘efficiency,’ and embrace the challenge of being not efficient but effective with respect to a 
rich mix of considerations and desires. (McDonough, 2002, p. 72)” Lets design a system that is 
100% good, and is a delight to live in. 
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USING NATURE AS OUR MENTOR IN DESIGN  
 
 Resolving the conflict between natural and built systems: 
 

 We can use nature as our model in this new design paradigm. Why can’t growth en-
rich instead of degrade the environment? Efficiency is not nature’s answer.  Nature is effec-
tive. It turns waste into food, eliminating the concept of waste all together. Nature’s design 
framework is a flowering of diversity and abundance.  

 
 If nature adhered to the human philosophy of efficiency, there would be 

fewer cherry blossoms. Fewer nutrients, fewer trees, less oxygen and less clean water. 
Fewer songbirds. Less diversity, less creativity and delight. The idea of nature being 
more efficient … is preposterous. The marvelous thing about effective system is that 
one wants more of them, not less. (McDonough, 2002, p. 76-77) 

 
 Growth can be and should be a good thing. If designed properly, economic growth is 

not cancerous madness. The GPI shows us that past advances in industry have been offset by 
degradation to the environment, with no overall net gain. However, The perceived conflict 
between nature and industry can be reconciled. The value of one system need not be sacri-
ficed for another. In fact, growth is an essential component to both. If only designed prop-
erly, industry and nature can even enhance each other’s prosperity. If industry can be made 
to mimic natures model, to use waste as food, and using locally sensitive design solutions, 
sustainability can be achieved, and even be delightful. Sustainability can be progressive and 
even fun. 

 What must we do to achieve McDonough’s “second industrial revolution?” 
The working of a “second industrial revolution” is essentially this: the elimination of 
“monstrous hybrids.” In their place should emerge a world of two metabolisms: the biologi-
cal and the technical. While the two systems, when combined, tend to contaminate one an-
other. Through careful design we can keep these worlds of material separate. Uncontami-
nated, we can harvest this material for another use or return it to nature. It truly would func-
tion as a metabolic process, a constant cycle of rebirth, abundance, and prosperity. This must 
be the new paradigm in design. Yes, let’s still achieve functionality and beauty, but let’s re-
consider how we achieve that end. Good design must first and foremost be “native” to the 
problem to which it is applied. Nature can be our mentor in this method. We can tap into 
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natural energy flows, and use local materials to generate profitable local enterprise that will 
enhance the community we live in, thereby enhancing our own lives. Prosperity comes from 
working hard, yes, even efficiently, but most of all effectively.  

 Design and technology can be our savior, but it could also be our doom. For it 
can give us an illusion of progress while glossing over the fundamental problem more deeply 
rooted in our mode of adaptation. Let’s, as designers, bring the cradle-to-cradle concept to 
reality, so that we may contribute to a planetary eco-system that sustains human life on this 
planet. Let’s not design for the good of man or nature, but for the good of all. 

 
 
Functionality and Beauty inspired by Nature: 
 
  The imperative of the cradle-to-cradle model to create architectural solutions 

native to their context must build on the already existing imperative to create solutions that 
are both functional and beautiful. Nature can inform us in our designs to achieve these ends 
as well. We construct buildings to provide healthy and safe places in which we carry out our 
lives. We build these buildings not only to fulfill a basic functional need, but, ideally, we also 
build them in such a way that enriches our lives. A quality design meets all three of these 
ends. Native design strategies not only tell us how to live in harmony with nature, they also 
tell us how we can design functional and beautiful spaces. 

When investigating the effectiveness of current practices to provide functional 
spaces, that is, spaces that first and foremost are healthy and safe places to occupy and sec-
ondly comfortable, one might be shocked by what they find. If we examine the health conse-
quences of the built environment, we must conclude that our modern methods must be 
changed for we have acted with little regard for long term consequences. Only recently are 
we beginning to see our folly. “Gradually it is being acknowledged that the prevailing site 
conditions and the actual siting, design, construction, and maintenance, of a building can 
have a profound effect on the health of the occupants.” (Saunders, 2002, p. 3) The health of 
the environments that we build must become of greater concern to architects. Material selec-
tion becomes a crucial aspect of designing a healthy building. “Twentieth-century Western 
industry and commerce has produced approximately 70,000 new synthetic materials and 
chemicals… less than 2 percent have been tested for their effects on human health, and more 
than 70 percent haven’t been tested at all.” (Saunders, 2002, p. 9) This increase in the manu-
facture and use of synthetic materials have coincided with a sharp rise in environmental ill-
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ness know as ‘diseases of civilization.’ Cancer is one of these diseases. While, ultimately, all 
cancers are genetic diseases caused by damaged genes, studies suggest that the environment 
is the chief culprit, with radiation and pollution being prime offenders. (Saunders, 2002, p. 
10)  This is due in large part to the increasing use of untested synthetic materials in building. 
Sick building syndrome is a general malaise of the modern era (Saunders, 2002, p. 9), and its 
consequences may be greater than we realize. Designers of building must do all in their 
power to not reduce but eliminate exposure to radiation and pollution. This end is achieved 
in all aspects of design. When specifying materials, architects must be aware of both the 
safety of the final product as well as the processes that produced that product. Whenever pos-
sible, questionable synthetic material should be avoided in favor of more natural, less envi-
ronmentally harmful material. We must work to improve the process of how we build in or-
der to do a better job of providing safe, healthy spaces. We must be more innovative, and 
spend time and effort researching low-energy, non-hazardous, non-polluting solutions, even 
when an easy high technology solution is readily available. We must design with humility, 
respecting and working in harmony with natural energy flows in order to design more effec-
tively. Good design begins with the selection of an appropriate site and carries through the 
mutual development of form and materials, resolving in a final product that enhances our 
lives and the lives of future generations.  

While appropriate materials selection is crucial to a sustainable building design, the 
form that tat material takes on is of no less importance. The effects of architecture are not 
limited to physical ailments. Perhaps the psychological aspect is of equal concern. The 
spaces we design should be both healthy and spiritually uplifting, for they provide the back-
drop of our lives. In short they should be beautiful.  Nature can inform our design toward the 
achievement of beauty as well. There is a divine harmony to the proportions found in nature. 
(Saunders, 2002, p. 186)  The achievement of proportional, geometric harmony will provide a 
building with a spiritually and psychologically uplifting quality. “The psyche delights in pure 
form and line, but for any design to be fulfilling and satisfying at a level beyond merely su-
perficial, a work of art must remind us of our bond with nature and the universe. (Saunders, 
2002, p. 224)” Our psyche can see, hear, feel and resonate with these geometric pattern and 
harmonic ratios. (Saunders, 2002, p. 225)  However, our psyche has been ignored in modern 
architecture. “Any building, however important or insignificant it may appear to be, will not 
be a work of architecture unless it has been designed according to coordinating principles 
where the plans, sections, elevations, and all those parts within the building have one unify-
ing geometric proportion system.” (Saunders, 2002, p. 229) The proportioning system is the 
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key to the building that controls its framework, but it is the architect that provides the spark 
of inspiration that guides the design, selecting from infinite possibilities to create a work of 
art. “The divine spark is within every human being; otherwise we could not recognize good-
ness, beauty and truth. (Saunders, 2002, p. 230)” We must discover the divine wisdom of na-
ture in our designs. Nature can be our guide towards functionality and beauty. 

 

  
Conclusion: THE CITIZEN’S ROLE 

 
 Where architects can wield the expertise to provide healthy uplifting spaces in a cra-

dle-to-cradle framework, it is the citizens that hold the key to achieving this end. Architects 
wield only limited power. It is the entire system society that is out of whack. If real change is 
to take place it must come from the citizen, the consumer.  The solution lies with “re-
awakening our holistic relationship with nature. (Saunders, 2002, p. 242)” We must demand 
this as citizens and consumers of our planners and policy makers. We must redefine our no-
tion of “progress,” for “materiality obscures the human soul. (Saunders, 2002, p. 241)” “So 
called progress and technical advances that continue to shape our lives have brought unfore-
seen disaster such as Chernobyl, Bhopal, over-intensive farming, over fishing, pollution, 
global warming, and weapons that can readily wipe out all life on earth within hours.” 
(Saunders, 2002, p.240) Technical progress has created conditions that are detrimental to the 
well-being of the environment and humans alike. “Our faith in materialism, technology, con-
sumerism, and market forces have not brought us (as a society) any closer to our goals of 
health, happiness, and prosperity (for all). (Saunders, 2002, 241)” Real progress will be 
achieved only when citizens demand change and take action. “it is for us to demand that the 
fundamental principles that created good, healthy building be understood and exercised by 
architects, other professionals, property developers, and indeed all those in the private and 
public sector who commission buildings.” (Saunders, 2002, 240) In order for us to escape our 
death trap of modern materialism, must be willing to accept a radical change to a more sus-
tainable way of life, lest we be boiled alive.  This thesis, at its highest level, will offer a vision 
for change that hopes to achieve sustained vitality for the human species. On a more practi-
cal level, it will bring these goals down to a more achievable scale.  
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TYPOLOGICAL STUDY: 
 
This project has two typological levels, housing design and community planning. The 

challenge will be to apply the cradle-to-cradle model to the specifics of the projects typology 
and site characteristics.  
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SMALL COMMUNITY PLANNING THEORY 
 
 The planning practices of recent decades, based on modern standards for land use 
and transportation, have destroyed the feeling of community once felt in neighborhoods and 
rural villages. (Nelessen, 1994, p. xv) The American Dream has always been that of a good 
neighborhood and community, one’s own house with a private yard. (Nelessen, 1994, p. xv)   
However, “This vision of the American Dream … faded in an attempt to accommodate sprawl. 
(Nelessen, 1994, p. xv)” Modern development, catering almost exclusively to the automobile, 
has focused development on the edge, not the core. This was all done in the name of progress, 
for more space and bigger yards must certainly be better. “We all thought this was good and 
modern. No one knew better or realized what would be lost. (Nelessen, 1994, p. xv)” But much 
was lost. Positive qualities of the traditional small community deteriorated. Small communi-
ties lost their walk-ability, their character, and their vitality. Through the process of modern 
development a typical small towns was transformed: 

 
Over the past forty years the village has been transformed, eroded by thoughtless and 
intensive application of modern standards. The widening of state highways through 
the village removed sidewalks, street trees, and the planted boulevard down Grand 
Avenue. The streetcar tracks were removed. Main Street became a highway. Soon, 
new retail and commercial building were built. They located along the highway out-
side the village, not in the traditional downtown core. Industrial parks, garden apart-
ments, and residential sub-division tracts replaced the small farms which once 
formed a greenbelt surrounding the village…Commercial strips began competing 
with the downtown stores, the village department store closed; the grocery store 
closed and moved to the strip; the movie theatre closed; the post office moved; sev-
eral of the local gas stations closed; the local high school moved out of downtown; 
the railroad station was worn down; and the grain elevator and lumberyard disap-
peared. In an attempt to compete with the strip malls, the buildings that remained 
downtown were rehabilitated and new buildings were constructed in the strip mall 
style with their requisite parking lots. These were built to a scale that was completely 
unsympathetic to the traditional downtown. (Nelessen, 1994, p. xv) 
 

This typical story describes the sprawl paradigm in action.  
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Sprawl is characterized by decentralization and separation of land uses. (Nelessen, 
1994, p. xii) When sprawl concepts are central in the planning of a community an automobile 
is necessary to move from one zone to another. Owning an automobile becomes a necessity. 
The negative consequences of consequences of sprawl are many: 

 
The sprawl pattern discourages a sense of community, it encourages land speculation. 
It requires high infrastructure investments. It requires high energy consumption and 
is a major source of air and water pollution. Sprawl is the ultimate pattern of secular 
consumerism. (Nelessen, 1994, p. xii) 
  

Sprawl has done nothing but destroyed the health and vitality of small communities.   
Where a community suffers from the effects of sprawl, individuals also are affected 

on a psychological and economic level. The lifestyle of the sprawl pattern of development is 
becoming increasingly costly. The financing of home and car ownership is getting more diffi-
cult for most wage earners. (Nelessen, 1994, p. xiii)  Also, the public cost of mobility are high, 
approximately $4,000 to $9,400 per car per year depending on how many miles are driven. 
(Nelessen, 1994, p. xiii)  So much time is spent to earn enough money to pay for these com-
modities, commodities that our sold to us by promises of a better life, that we hardly have the 
leisure time to enjoy the luxurious life for which we are paying so much.  This means less 
time with the family and in the community. The one who really suffer are children. () So 
many children do not get to spend enough time with their parents, and are instead raised 
into the consumer culture by television and other media outlets, and the vicious cycle con-
tinues.  
 A new paradigm is necessary. Why not design communities to reduce reliance on the 
automobile. Eliminate it as a necessity. The effects would resonate through the lives of the 
residents of such a community. The financial burden on the average family would be re-
duced. With work, school, and community amenities within walking distance, less time 
would be spent in transit and more time spent doing things people really want to do. More 
family time would mean stronger families. With the street filled with people, walking instead 
of driving, the sense of community would improve. An accidental meeting on the street or a 
casual waive to the neighbors as you walk by would create a stronger community fabric. 
Positive health benefits would also be achieved, as people walk more, getting exercise and 
improving health.  With so much to be gained through eliminating sprawl as a pattern of de-
velopment and design, a new era of design must emerge and with it lifestyles that more effec-
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tively utilize time, energy, and materials in a way that enhances the quality of life. To this 
end the patter of sprawl has failed.  
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SMALL HOUSING DESIGN THEORY: 
 

On a smaller scale, the modern paradigm in housing design suffers from the same 
theoretical problems as community planning. The answer to satisfying people’s wants and 
needs is simply more, not a solution catered to people’s specific needs.  In the lower income 
brackets, a person has little if any control over the design of their house. They are limited to 
whatever they can find to meet their budget requirements. Often, what’s available is a cookie 
cutter design in a cookie cutter neighborhood, void of any personal character. If you have a 
little more money, you may have enough money to build your house on a site of your choos-
ing. Even then, the typical process is to pick out a pre-designed plan from a limited number 
of options. Both of these solutions do not involve an architect. The typical housing solution 
offered to people today gives little consideration to the specifics of user or site. If you have a 
little more money you get the one with a little more square feet, with the extra bedroom or 
bathroom. Only the wealthiest can afford to hire a design professional. This should not be 
the case: 

 
People should be able to participate in decisions that shape their lives. And the de-
sign of the built environment is one of these decisions. As the technical nature of the 
built world requires the expertise of architects, and planners, it is they who must help 
people to be involved in these decisions. Architects’ greatest contributions can be as 
the form-givers for others, shaping lives in the most fundamental and personal way. 
(Bell, 2004, p.13) 
 

There is an underserved group of people out there. Their wants and needs are not being met 
by the current paradigm in housing. Serving all people should be one of the essential pa-
rameters of the new paradigm.  

 Why not design housing that favors the quality of space over the quantity? “This kind 
of house satisfies people with big dreams and not so big budgets far more so than a house 
with those characteristics in reverse. (Susanka, 1998, p.5)” The square footage of a house tells 
us nothing of the quality of the space. Houses can and should be designed to more effectively 
utilize square footage. “The current pattern of building big to allow for quantities of furniture 
with still more room to spare is more akin to wearing a sack than a tailored suit. It may offer 
capacity, but at the cost of comfort and charm.” (Susanka, 1998, p.15) One reason that houses 
have grown so big is that there needs to be a separate room for every activity. (Susanka, 1998, 
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p.32) A better, more effective solution is to design adaptable spaces, each designed to share 
various functions, each in everyday use. (Susanka, 1998, p.33) Each space should be defined 
by the activity that takes place there. A house should be a sequence of spaces, with a hierar-
chy accommodating various functions and moods. There should be a balance between open 
and closed, public and private. (Susanka, 1998, p.43) Design of a home should accommodate 
the continual change and adaptability of a space to fit the specific needs of the user. As users 
and their wants and needs change, so too must the house be able to change. Not just a house 
but any building should be more like a living organism. Also like a living organism, a house 
should harvest local energy and material sources, and utilize natural energy flows to stream-
line energy use. If we build housed of durable materials, to be places of beauty, and to be eas-
ily and inexpensively adaptable we can go a long way toward achieving a sustainable future. 
The key is emphasizing livability. Quality of space translates to quality of life. A house should 
be an expression, not of society, but of the people who live in it.  With houses lasting genera-
tions, the result is not only sustainability, but a better sense of past, identity, and soul. It is 
these elements that enhance our lives. 
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CASE STUDIES 
 
Case study #1: 
 

Crisswicks, NJ.  
A case study in community planning.  
From the pages of Nelessen (2004) 

 
Case study #2: 

 
Olwick, NJ.  
A case study in community planning.  
From the pages of Nelessen (2004) 

 
Case study #3: 
 

Minnesota.  
A case study in housing design examining the critical differences in two very similar 
houses.  
From the pages of Susanka (2002) 
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Case Study #1 
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Case Study #1 
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Case Study #1 
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Case Study #1 
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Case Study #1 
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Case Study #1 
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Case Study #1 
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Case Study #1 
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Case Study #2 
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Case Study #2 
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Case Study #2 
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Case Study #2 
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Case Study #2 
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Case Study #2 
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Case Study #2 
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Case Study #2 
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The “Back to Basics” House 

The “Whole Nine Yards” House 
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Though Similar in size the “Whole nine yards house” costs nearly twice as much, due largely 
to differences in finishing materials, both interior and exterior. Where paint is the primary finish in the 

“Back to basics” version, more expensive wood and stone is predominant in the alternative. 
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Simplicity 
rules in the 
“Back to ba-
sics” house.  
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The “Whole nine 
yards” version boast 

more elaborate forms 
and more space. Note 

the presence of a 
basement level. 
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GOALS AND PRINCIPLES: 
 A FRAMEWORK FOR A SOLUTION: 
 
(NOTE: At this point in time, it is not possible to describe quantitative goals and guidelines. A 
more in-depth analysis of existing ecological, economic, socio-cultural, and political systems 
as well as built and natural physical features will be required to do so. And so, only a more 
qualitative description of the goals can be presented at this time.) 
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In general… 
 
The ultimate goal of this thesis is to offer a vision for a sustainable future. This vision will be 
based on a holistic, systemic understanding of the problem typology and context, in order to 
achieve an appropriate solution. This solution first and foremost must be native to its con-
text, behaving as a natural organism, tapping into local sources of material and energy that 
enhance the ecosystem in which it exists, never producing waste that cannot be reused in 
another process. Constrained by this imperative, the solution must also provide spaces, at 
both the community and individual scale, that are functional and beautiful, thereby provid-
ing a healthy, safe, and delightful environment that enhances the quality for life for its users. 
With such an overarching goal, it is useful to break it down into smaller, more manageable 
goals, or principles. The “Hannover Principles” authored by William McDonough provide an 
excellent guideline to achieving to ultimate goal of sustainable design.  
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The Hannover Principles 
Insist on rights of humanity and nature to co-exist in a healthy, supportive, di-

verse and sustainable condition.  
Recognize interdependence. The elements of human design interact with and de-

pend upon the natural world, with broad and diverse implications at every 
scale. Expand design considerations to recognizing even distant effects.  

Respect relationships between spirit and matter. Consider all aspects of human 
settlement including community, dwelling, industry and trade in terms of ex-
isting and evolving connections between spiritual and material consciousness.  

Accept responsibility for the consequences of design decisions upon human well-
being, the viability of natural systems, and their right to co-exist.  

Create safe objects of long-term value. Do not burden future generations with re-
quirements for maintenance of vigilant administration of potential danger 
due to the careless creation of products, processes or standards.  

Eliminate the concept of waste. Evaluate and optimize the full life-cycle of prod-
ucts and processes, to approach the state of natural systems, in which there is 
no waste.  

Rely on natural energy flows. Human designs should, like the living world, derive 
their creative forces from perpetual solar income. Incorporate the energy effi-
ciently and safely for responsible use.  

Understand the limitations of design. No human creation lasts forever and design 
does not solve all problems. Those who create and plan should practice hu-
mility in the face of nature. Treat nature as a model and mentor, not and in-
convenience to be evaded or controlled.  

Seek constant improvement by the sharing of knowledge. Encourage direct and 
open communication between colleagues, patrons, manufacturers and users 
to link long term sustainable considerations with ethical responsibility, and 
re-establish the integral relationship between natural processes and human 
activity. 
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Specifically… 
 

This is not a typical architectural thesis in that it is not a specific building on a spe-
cific site. Rather, the solution offered by this thesis will be a system of creating housing and 
community that will adapt a building and a community to the site’s specific physical and so-
cial conditions. On account of this uniqueness, a spatial program, in the typical quantitative 
sense, is useless. Both the housing and the community will be designed to be a vibrant and 
ever-changing. Instead of specific quantitative guidelines, more general strategies for creat-
ing functional beautiful spaces, based on proportional relationships are provided in the fol-
lowing compilation.  

At both levels of scale of this thesis, the goal is to plan/design to accommodate 
healthy lifestyles, with a utility and aesthetic that promotes both physical and psychological 
well being.   
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Principles For community planning… 
 

Design for the human scale. Design for the human scale and perceptions, creating a 
sense of neighborhood and community. 

Ecological responsibility. Design in harmony with nature, not against it. 
Pedestrianism. Define the primary community by walking distance. 
Open Spaces. Design for internal and peripheral open spaces. 
Community Focus. Design for a neighborhood or community center that offers a 

sense of identity and place. 
Streetscapes. Design for streets internal to the community and highways on the pe-

riphery.  
Variation. Design for buildings of smaller scale in a pattern of various footprints. 

(figure ground) 
Mixed Use. Design for mixed use and multiple land uses, also include a mix of hous-

ing types, income, and a horizontal and vertical mix of uses. 
Design Vocabulary. Specify an architectural style or styles for the community includ-

ing façade treatments, walls, and fences, streetscapes, materials, and colors. 
Maintenance. Design community materials, and organizations that facilitate short-

term and long term maintenance and security.  
 
(more detailed descriptions of these strategies can be found in Nelessen, chapter 7)  
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Spatial program for incorporating these 
principles: 
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1. The design should be unique to the user. When the house is initially built 

various options of Kitchen, living and dining space layout and relationships 
should be provided to the user/client.  

2.  Each room should be customizable to accommodate a wide assortment of 
budget, tastes, and lifestyles.  

3. Unique customizable detailing options should be provided to give a room a 
sense or character, and the user a sense of ownership and individuality. 

4.  Make spaces as effective as possible. The spaces within the house are more 
than just square footage. They should be designed to accommodate the activi-
ties that will happen within them. 

5. A Hierarchy of qualitative space should be provided. This means both public 
and private spaces, open and enclosed, high and low key.  

6.  The unit should be designed to be easily modified, expanded, and adapted to 
the requirements of the user.  

7. Adding additional public space or private rooms (i.e. bedrooms, bathrooms) 
should be considered up front so that it may be easily achievable in the future.  

8.  The siting of the building and its design should be appropriately influenced 
by ecological and environmental factors including solar orientation, prevail-
ing winds, topology, in order to mosr effectively tap into natural energy flows. 

9. The individual building should fit into the planning parameters of the com-
munity.  

10. The design should utilize patterns found in nature to fit the human scale and 
resonate with the human psyche.  

 
(more detailed descriptions of these strategies can be found in Susanka (2000)) 
 
 
Spatial program for incorporating these principles: 
 
 
Public (open) Spaces: 
 Living room 
 Dining room 
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 Kitchen 
 Foyer/Entry 
 Public W/C (optional) 
 Back patio (optional) 
 Front porch 
 
Private (enclosed) Spaces: 
 Bedrooms  
 Master Bedroom (optional) 
 Bathroom (s) 
 Master bathroom (optional) 
 Walk-in closet (optional) 
 “Away” room (optional) 
 Home office (optional) 
 
Service Spaces: 
 

Laundry (location varies) 
Garage (optional) 
Mud room (if garage) 
Storage pantry (optional) 
General storage  
Mechanical room  

 
NOTES: 
 
For quantitative information regarding these spaces see   
 
For qualitative information regarding the design of these spaces see Susanka (2004) 
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Goals Tree: 
• Offer a vision for a sustainable future 
ο  Based on holistic understanding of   
 typology and context 
ο  A native solution 
   Behave as a natural organism 
   Abide by “The Hannover  

   Principles” 
   Function and beauty 
   Healthy 
   Delightful 
 
Abide by outlined community and housing 
principles and guidelines 
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Site Inventory: 
 

Site Description: 
 
 The Cannonball Community is located approximately 30 miles south of Mandan, ND. 
About a mile after crossing the Cannonball River and entering the reservation, Cannonball is 
located approximately a mile east of the highway. There are over 10,000 residents of the 
Standing Rock Sioux Reservation. Approximately 1,500 people live in Cannonball and the 
surrounding country. 
 
 The name of the town and river comes from the cannonball-shaped chunks of lime-
stone that periodically fall out of the banks of the river as it cuts into its banks exposing and 
releasing the stones previously embedded in the nearby soil.  
 
 The land surrounding Cannonball is gently rolling hills. The land to the east gradu-
ally descends toward the Missouri River. A steep bluff exists to the north along the Cannon-
ball River. To the West, the tribe leases out the flat to the west to a potato growing operation. 
Rolling hills continue to front the Missouri to the south. Vegetation consists primarily of prai-
rie grasses. The occasional cottonwood tree springs up in lower lying areas. In town, barren 
earth is most common.      
 
 People first settled in the Cannonball area in 1863 when five bands of the Sioux tribe 
forded the Missouri River near the outlet of the Cannonball River. The bands were fleeing in 
the aftermath of the Minnesota uprising, and crossed the river after the Battle of White Stone. 
The reservation was started in 1934 followed closely by the Reorganization Act in 1936. In 
1968 the whole town was transplanted further inland from the river, and in 1969 a dam was 
completed upstream on the Missouri creating the Lake Oahe. 
 
 An annual community celebration, also referred to as a Pau-wau, is held June 14th 
called Around-the-Flag Day. The Celebration Grounds lie on the east side of town, as near to 
the river as it can safely be put. Other significant landmarks include an old cemetery where 
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many famous chiefs are buried, and a memorial to local soldiers who died in combat in ser-
vice of the U.S. Armed forces.  
 
 The roads in Cannonball have recently been repaired and paved, and are in excellent 
condition. Water is piped in from Fort Yates, 23 miles to the south. Electricity is purchased 
from off reservation, and brought in on power lines.  
 
 In addition to the occasional trailer house, there are tree typical house designs. The 
ones on the north end of town are the newest, and all seem to be in equally good condition. 
They are basic units, rectangular shaped, set back about 100 feet from the street, and spaced 
about 100 feet on center.  The south end of town has the oldest and the largest units. The 
quality of these units upkeep varies, as some have recently been renovated while others lie in 
severe disrepair. On the east end of town nearest the river, are the nicest housing units. Not 
as new as the ones to the north, or as old as the ones to the south, they have garages, and 
break the rectilinear theme. These appear to be in the best kept condition.  
 
 Existing non-residential structures include a post office, community rec-center 
(gymnasium), a convenience store, a tavern, a clinic, a school, a day care center, and 6 
churches. The post office is located at the center of town, and appears to be an older wood 
framed building. The Gymnasium is a metal building recently built that attaches on to the 
post office.  A large parking lot exists next to the gymnasium. The convenience store is lo-
cated out of town along the highway. The tavern is located toward the north-east edge of 
town. The school, going up through grade six, is a brick building on the east end of town. The 
Day care center is just north of the school and across the street. Finally, the six churches are 
sporadically spread out around town.  
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Aerial Photo of the existing Cannonball Community  
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Existing topology of surrounding area 
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History of the Land and People: 

 

The Land: From Abundance to Tragedy 

 

(NOTE: the following is a summary of a chapter from Licht: “the Land”) 

 

 The story of the Great Plains prairie ecosystem, the ecosystem in which the Cannonball com-
munity sits, is one of great abundance and life, followed by tragic degradation and loss. Too dry to be 
forest, too wet to be desert, the great plains are characterized by a east to west gradient in habitat, 
from tall grass to short, that is for the most part a consequence of rainfall. (Licht, 19997, p. 2) 
 The pre-Columbian grassland ecosystem of the Great Plains was perhaps one of the richest 
ecosystems to ever grace the earth. (Licht, 1997, p. 2)   Perhaps the best indication of the scale of life 
and vitality that once existed on the Plains is the legendary size of the great buffalo hears that once 
roamed the prairie ecosystem. These heard were awe inspiring, like nothing seen before by western 
men. 
  

Every single heard was mind boggling.  Witness this reflection by William Street in 1904: 
‘Many times has the question come to my mind, How many buffaloes were in that heard? 
And the answer, no one could tell. The heard was not less than 20 miles in width – we never 
saw the other side – at least 60 miles in length, maybe much longer; two counties of buffa-
loes! There might have been 100,000, or 1,000,000, or 100,000,000. I don’t know. In the cowboy 
days in in Western Kansas, we saw 7 ,000 heard of cattle in one round-up. After gazing at them 
a few moments, our thoughts turned to that buffalo heard. For a comparison, imagine a large 
pail of water; take from it or add to it a drop, and there you have it. Seven thousand head of 
cattle was not a drop in the bucket as compared with that heard of buffalo.’ (Licht, 1997,p 6) 

 
Accompanying the buffalo on the plains was other big game of bears, wolves, antelope, deer, elk and 
bighorn sheep. The prairies was bursting with life big and small. The abundance of buffalo indicated 
the abundance of all life on the Plains. The scale of the abundance of wildlife on the plains has rarely 
been equaled anywhere on earth. (Licht, 1997, p.8)   
 The abundance of life on the Plains was only paralleled by its resiliency. The climate of the 
Plains was often harsh, as typical of continental temperate climates. Given to temperature extremes, 
especially in the north, summers were characterized by intense heat, and winters by chilling cold. In 
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addition, drought and flood was a common occurrence. Yet, through it all life persisted and thrived. 
This resilience can be traced to the unique characteristics of the prairie soil.   
 

The real richness and vitality of the prairie ecosystem was belowground… Roughly 85% of 
the prairies vegetative biomass, both living and dead, an d 60% of net plant productivity oc-
curred beneath the surface. (Licht, 1997, 5) 

 
 Everything changed with the arrival of western man. At first, “The Great American Desert” 
was a term coined to describe the landscape. It was deemed a region unfit for cultivation. Never the 
less, the region was purchased by the United States and the process of the settlement of the Great 
Plains by western man began.  
  

The first settlers began turning the tough prairie sod in the early 1800’s. Once the rich, dark 
soil of the tallgrass prairie provided some of the best farmland the world has ever seen. In 
leapfrogging spurts pioneers began swarming over the tallgrass region, quickly dividing up 
the once vast grassland… By 1890 the tallgrass prairie was essentially gone, replaced by the 
plowed field, the shelterbelt, and the rock pile. (Licht, 1997, p. 12) 

 
With the tallgrass prairie conquered, the focus was shifted toward the bison homeland, the short and 
mixed grass prairies.  
  

Even before the bison were eliminated, the settling of the mixed grass and short grass regions 
had begun.  Eager for expansion, Washington politician urged people westward with little 
thought for the consequences of dense human settlement of the landscape. The premise, and 
promise, was that there was enough human demand in the eastern states, in terms of food 
and fiber, to warrant the homesteading and exploration of the entire grassland biome… how 
large that surplus would be, or how much was needed was never scientifically asked. (Licht, 
1997, p. 12) 

 
Overzealousness and ignorance characterized the settling of the Great Plains. Where farming charac-
terized the settlement of the eastern plains, ranching dominated the western plains.  Techniques used 
in settlement were incompatible with the existing ecosystem. Eventually these techniques led to 
breakdown.  
  

Confined within small pastures and maintained at unnaturally high numbers, the introduced 
livestock affected the native vegetation in ways it was not adapted to withstan d. Whereas the 
eradicated bison had grazed an area and then moved on, the fenced cattle did not give the 
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vegetation a rest. The constant grazing and trampling soon denude and desertified the arid 
landscape.  In some cases heavy grazing during drought years reduced ground cover by up to 
95%... By the early 1900’s poor framing practices along with widespread overgrazing, had 
made the Great Plains ripe for disaster of apocalyptic proportions. (licht, 1997, p. 14) 

 
When drought hit in the 1930’s disaster insured.  
 

The drought of the 1930’s, and the legendary dust bowl that accompanied it, was widely 
viewed as a great natural catastrophe. In retrospect, however, the drought was not the catas-
trophe; removing and denuding the natural vegetation that protected the fragile soil was the 
catastrophe…. When the settlers started removing and reducing the protective grasses and 
forbs, the fine material started blowing again. The Drought of the 1930’s was no different 
from countless others since the last ice age; the difference was the shielding vegetation had 
been ravaged… The only sites that weathered the period relatively intact were the ungrazed 
lands.  (Licht, 1997, p. 15) 

 
The degradation of the Great Plains prairie ecosystem has been due entirely to the settlement prac-
tices of western man. 
 In all the devastation has been complete and tragic. 
 

Nowhere in the Great Plains does there exist a vestige of naturally functioning grassland eco-
system, or eve a close simulacrum, because the prairie ecosystem has not only lost grass, but 
also wildlife. The Extermination of the Great Plains wildlife was probably the largest human-
caused elimination of fauna in terms of biomass, the world has ever seen… The swiftness 
and extent of the loss of grassland wildlife are unparalleled in human history. Many have 
accepted the passing without remorse or second thoughts. For others, however, the loss was 
tragic and sad… In retrospect it appears that the gravest misjudgment in settling the grass-
land biome was that the nation saw the Great Plains not for what they were but as what it 
imagined, hoped, and prayed they could be. The full story is not one of great victories and 
clear successes. It is a story of economic boom and financial bust, of natural resources ex-
ploited for distant markets, and of agriculture expansion established with great human cost. 
The great human cost, as well as the ecological cost, continues to this day. (Licht, 1997, p. 16-
18) 

 
This project will seek to remedy, in a small way, the mistakes of the past.  



Site Inventory 

                                              Native Architecture:  
         Sustainable design theory applied to affordable  housing in a rural  setting 

79  

Notes: 

A more general scientific description of the grassland ecosystem can be found in Coupland 
(1992). Chapters 1-8 cover a general description. Chapters 9-11 detail the specifics of Short, mixed, and 
tallgrass prairies respectively.  

 Licht (1997) characterizes the modern Great Plains ecology in the chapter titled “The Ecology 
of a Degraded Ecosystem.”  
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THE PEOPLE: Modern History of the Lakota People: 

 

Citizenship and Reorganization 
 The Indian Reorganization Act was passed by Congress on June 18, 1934 as part of the New 
Deal reform policy in America. It marked the beginning of the modern history of the Lakota people, 
and for many other Native American tribes. (DeMallie, 2001, p. 821) Another important event occurred 
a couple of years earlier. In recognition of the volunteer efforts of many Native Americans during 
World War I (they were not yet citizens) Congress granted citizenship to all American Indians in 1924. 
 
World War II 
 Thousands of Sioux left reservations for the first time to join the military or work in the war 
effort upon America’s entry into World War II.  When they returned they were profoundly changed 
(DeMallie, 2001, p.821) On the home front, “off reservation jobs provided real economic opportunities 
… for Indian people, and encouraged others to seek similar employment.” (DeMallie, 2001, p.821)  In 
military service, as a reflection of their warrior society roots, the Sioux volunteered enthusiastically 
and many distinguished themselves in the infantry, often on hazardous reconnaissance missions. 
(Demallie, 2001, p. 821) in all, the war effort was the first taste many Sioux had of mainstream Ameri-
can culture.  
 
The Pick-Sloan Project 
 The 1944 Flood control Act called for 5 flood control dams to be constructed along the Mis-
souri River, and also called for reservation and irrigation projects along its tributaries. This project 
directly effected 5 Sioux reservations, including the Standing Rock Reservation, in which Cannonball 
is located. However, the tribes were not informed of the plan until 1947, too late to have any mean-
ingful input. The dams had a devastating effect on reservation land holdings. In Stan ding Rock 56,000 
acres of primarily fertile bottomland that constituted the vast majority of the reservations timberland, 
wild game, and plant supply. The community of Cannonball itself was relocated on account of this 
project, from a riverside to a safe elevation further up the hill. The resources of the bottomland has 
sustained a social and cultural way of life impossible on the drier uplands. To make matters worse, 
few of the promised irrigation programs were completed, none on Indian land. Rehabilitation efforts 
focusing on livestock, tourism, and recreation met with little success. The effects on the economic 
prosperity of Indian reservation of these projects resonate to this day. 
 
Termination, Relocation, and Urbanization 
 Another costly policy to Indians in general and Sioux in particular was “termination.” Termi-
nation revoked the access of tribes and its members to benefits they had previously enjoyed. One ma-
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jor consequence was that farmers and ranchers had to rely on state systems of loan application that 
was geared more toward large-scale agriculture. Few qualified. Coupled with the increasing need for 
capital in agricultural systems, many small individual and tribal operations were forced out of busi-
ness. 
 Also at about this time, the BIA instituted a Voluntary Relocation Program. This option was 
attractive to many because living conditions on the reservation were so poor and many faced the loss 
of their homes due to flooding. In 1950 the annual income on Standing Rock was under $800. How-
ever, the return rate of this policy was high, 45% returned within a year or two. The jobs and housing 
available off reservation just weren’t that much better.  
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Cannonball Today 

(2000 Census Data) 

Total Population: 963 

 

 Living in owner occupied units: 426 

 Living in renter occupied units: 530 

 

 On farm: 92 

 Non-farm: 871 

 

Total Housing units: 238 

 Owner occupied: 122 

 Renter occupied: 116 

 

 Single family units:   91 owned with 335 residents 

    99 rented with 471 residents 

 Duplex:  4 owned with 15 residents 

    11 rented with 17 residents 

 Mobile:   27 owned with 68 residents 

    6 rented with 25 residents 

 

Total Households: 233    Average (median) income 

 31 single residents 

 2 person: 26 family and 5 non-family 17,868 

 3 person: 37 family and 2 non-family 12,500 
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Demographic Data: 

 

Age Chart 

(See appendix A) 

 

Income Chart 

(See appendix A) 

 

Occupation Chart 

(See appendix A) 

 

Education Chart 

(See appendix A) 
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Passive systems  development in section 
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Structure development in plan 
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Customization System development 
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QT-P27: Occupation by Sex:  2000 

Data Set: Census 2000 Summary File 3 (SF 3) - Sample Data 

Geographic Area: Tribal Census Tract 9402, Standing Rock Reservation, SD--ND 

NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality  protection, sampling error, 
nonsampling error, and definitions see http://factfinder.census.gov/home/en/datanotes/expsf3.htm. 
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QT-P32: Income Distribution in 1999 of Households and Families:  2000 

Data Set: Census 2000 Summary File 3 (SF 3) - Sample Data 

Geographic Area: Tribal Census Tract 9402, Standing Rock Reservation, SD--ND 

NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality  protection, sampling error, nonsampling error, and defin
factfinder.census.gov/home/en/datanotes/expsf3.htm. 
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QT-P35: Poverty Status in 1999 of Families and Nonfamily Householders:  2000 

Data Set: Census 2000 Summary File 3 (SF 3) - Sample Data 

Geographic Area: Tribal Census Tract 9402, Standing Rock Reservation, SD--ND 

NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality  protection, sampling error, nonsampling error, and definitions see ht
factfinder.census.gov/home/en/datanotes/expsf3.htm. 
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QT-P24: Employment Status by Sex:  2000 

Data Set: Census 2000 Summary File 3 (SF 3) - Sample Data 

Geographic Area: Tribal Census Tract 9402, Standing Rock Reservation, SD--ND 

NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality  protection, sampling error, nonsampling error, and defin
factfinder.census.gov/home/en/datanotes/expsf3.htm.  

ttp://
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QT-P20: Educational Attainment by Sex:  2000 

Data Set: Census 2000 Summary File 3 (SF 3) - Sample Data 

Geographic Area: Tribal Census Tract 9402, Standing Rock Reservation, SD--ND 

NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality  protection, sampling error, nonsampling error, and definitions see 
factfinder.census.gov/home/en/datanotes/expsf3.htm. 
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QT-P1: Age Groups and Sex:  2000 

Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data 

Geographic Area: Tribal Census Tract 9402, Standing Rock Reservation, SD--ND 

NOTE:  For information on confidentiality  protection, nonsampling error, and definitions, 

see http://factfinder.census.gov/home/en/datanotes/expsf1u.htm. 
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Appendix C 

Pollution and the Built Environment 

By David Witham 

Fall 2004 in association with NDSU Architecture Department 

 

What are we talking about? 

 

 Before beginning a discussion of pollution and the built environment, it is important to es-
tablish a way of thinking about the terms pollution and built environment and how they will be de-
fined to create a framework for this discussion.   

 When attempting to define pollution, a description that might first come to mind might be 
the presence of anything undesirable. However, this definition is problematic. It defines pollution in 
subjective terms. If you consider the case of noise pollution, what might be distracting noise to one 
person, could be meaningful music to somebody else. Perhaps it would be better to narrow pollution 
down, for the purpose of this discussion, from anything to any substance undesirable. Narrowing the 
field to physical substances does not entirely remove the degree of subjectivity. Undesirable is where 
the real problem lies. A more objective phrase is needed.  Perhaps the material source of disruption 
in a system would be a more accurate and useful definition. This definition substitutes source of dis-
ruption for undesirable, and allows us to detach personal preferences in evaluating the health of a 
system.  

 Moving on to the built environment, some good definitions might be the material artifacts of 
human lifestyle, or anything produced by man, that would not otherwise naturally occur. The ten-
dency might be to only think of buildings, when defining the built environment, but a broader defini-
tion is both more accurate and more useful for the purposes of this discussion. Another tendency 
might be to point out that humans are a part of nature and therefore anything we do can be consid-
ered part of the natural environment, making the built environment a subcategory of the natural en-
vironment. We must consider weather that distinction between the built and the natural is accurate 
and useful. If we  considers that the development of natural systems is a slow process taking lifetimes 
on top of lifetimes, and if we take in to account the uniqueness of humans to this process, how hu-
mans are able to develop new technologies and materials and introduce them into the environment 
in an evolutionary blink of any eye, we can only conclude that built and natural elements are funda-
mentally different. Because of the drastic difference in the scale of change and adaptability, we must 
conclude that the built environment is in fact distinct from the natural environment. A better defini-
tion can be had by re-working the original definition slightly to be Mankind’s unnatural (built) system 
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of adaptation.  

With these terms individually defined, an examination of the relationship is next. In nature 
pollution does not exist. It is within the capabilities of the natural system to adapt to any anomaly of 
natural origin. Natural anomalies may in fact change the system, but they are a part of the system. 
They emerge and disappear within the parameters of the systems processes, in a dialogue.  This is in 
stark contrast to the built anomalies, polluting substances, introduced by mankind. Many modern 
synthetic materials are entirely alien to natural systems. They emerge instantaneously, and wreak 
havoc to the planetary ecosystem. The relationship between pollution and the built environment is 
that the presence of material that breaks down natural systems is due to entirely to the built, unnatu-
ral systems of mankind.  

However, one cannot go so far as to say that the built environment is entirely polluting. One 
could find many examples of human activity and production that work within an existing, working, 
natural system, even enhancing it. However it cannot be denied that there are many instances of a 
conflicting relationship between built and natural systems. Perhaps the most important thing to keep 
in mind is that pollution is not an end in itself. Nobody does anything with the sole intention to pol-
lute. It is an unfortunate byproduct of the built system that we create to support our lifestyle. Pollu-
tion, a byproduct of the built environment, serves no purpose and holds no positive value. The essen-
tial relationship between pollution and the built environment is that built systems, though they often 
are, do not necessarily have to be a polluting presence on this planet.  

Conflicting relationships between the natural and built systems, namely pollution, is the 
source of environmental problems and should be eliminated. According to Pope John Paul II, this 
conflict lies in our morality. To him, environmental problems are a ‘moral crisis.’ 

 

The ecological crisis has assumed such proportions as to be everyone’s responsibility. Mod-
ern society will find no solution to the ecological problem (pollution) unless it reviews its 
own lifestyle (the built environment.) In many areas of the world today, society is given to 
instant gratification and consumerism wile remaining indifferent to the damage these cause. 
(Hirschhorn, 1991, p. 9) 

 

There can be no argument that our current paradigm of consumerism is causing environmental prob-
lems. Proving this relationship is not the focus of this discussion, but rather, acknowledging the truth 
of the matter, and determining what to do about it. The essence of a solution is this: In order to solve 
to the larger environmental problem of pollution, we must first address the question of morality, and 
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the lifestyles we choose to lead.  

 

Ok, so what’s the problem? 

 

 One might ask, “what’s  so bad about pollution that the problems it creates demands we 
change our way of life?” One might find an answer to this question if he considers the emergence of 
environmental threats… 

 

Every year thousands of people in the United States and elsewhere discover that they are 
living near or on top of a toxic waste dump; that their drinking water is contaminated by 
toxic chemicals; or that years ago they were exposed to a chemical that once was thought 
harmless, but is now known to be toxic. (Hirschhorn, 1991, p. 10)  

 

The consequences of such threats are alarming and real. One prominent consequence is damaged 
genes that cause cancer. 

 

The disease has increased by one percent per year, and varying estimates predict that within 
50 years everyone will suffer from some form of cancer…Ultimately all cancers are genetic 
disease caused by damaged genes, however, studies demonstrate that the environment rather 
than genetic factors pose the greatest risk. Radiation and pollution are among the prime cul-
prits.  (Saunders, 2002, p. 9-10) 

 

Our body is a working natural system. Just as pollution is affecting us, it is also affecting everything 
else in nature. These threats can effect us individually or society and the planetary system as a whole. 
Moreover, the mere presence of these threats is psychologically damaging. 

 

Psychologically, the attack on personal peace of mind has traditionally come from fears 
about natural catastrophes, world wars, and immediate health and economic problems. To-
day, however, personal and global environmental catastrophes have become a prominent, 
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plausible threat at both local and global level…some people may believe otherwise, but 
many people all over the planet see environmental threat as a deadly reality. More and more 
people sense that they are being pushed closer to the edge of history, and they are rightfully 
afraid of falling off. (Hirschhorn, 1991, p. 10)  

 

Despite these fears, many people do not feel personally responsible. They don’t believe environ-
mental problems are within their individual realm of control. They blame industry and the system 
that they feel they cannot control. They don’t know what can be done to make a difference. What’s 
worse, they reject the plausibility of the worse-case scenario. They deny the causal relationship be-
tween the lifestyle they lead and environmental degradation. They don’t see any real need to change. 
The prominence f these sentiments in modern culture is the source of the Pope’s concern, the root of 
our or moral dilemma. While this is the sentiment of some, others are willing to take responsibility 
and to sacrifice personally to make a difference: 

 

A survey of people in 15 prosperous and developing nations accounting for half the world’s 
population revealed a universal preference for a lower standard of living with a cleaner envi-
ronment than for a higher standard of living with a dirtier environment. (Hirschhorn, 1991, p. 
13) 

 

While many people may be willing to make this sacrifice, such a sacrifice may not be necessary or 
even very helpful in dealing with environmental problems. The moral dilemma is not that each per-
sonally is actively, deliberately and directly polluting the environment. Our dilemma is that we stand 
by passively as industry is allowed to degrade the environment 

Who is to blame, the industrial process or individual consumers? More importantly, how do 
we go about fixing it? The Pope would argue that the individual consumer is to blame, and the key  to 
solving this problem ultimately lies with the individual citizen. But must we, as is perceived, sacrifice 
our standard of living in order to preserve our environment and avoid catastrophe? Or is there an-
other way? Could we instead adjust the processes of industry to work in harmony with nature, not 
against it? Under this scenario couldn’t we have it both ways? If  nature and industry could be made to 
exist in a mutually beneficial way wouldn’t material abundance cease to be an atrocity? Ultimately 
the impetus to change must come from the individual consumer citizen, but it is not out lifestyle, but 
the method we employ to support that lifestyle that must ultimately change. 
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So, what’s  the solution? 

 

 The goal should not be to reduce the conflict but to eliminate it entirely. This would require a 
shift from our current infrastructure. It would require us to examine our notion of what is good and 
what is bad, our notion of progress. It would in turn require us to change our methods of achieving 
this new definition of progress. Currently, media and politicians alike have been using an indicator 
call the Gross National Product (GDP) to evaluate consequences and make decisions. There are many 
flaws inherent in this technique.   

 

By counting only monetary transactions as economic activity, the GDP omits much of what 
people value and activities that serves basic needs. It doesn’t count free services – such as 
community volunteer work or caring for children or elderly parents in the home… The GDP 
also ignores the value of leisure time spent in recreation, relaxation, or with family or friends. 
The GDP omits crucial contributions of the environment, such as clean air and water, moder-
ate climate, and protection from the sun’s rays. It ignores (all these services) even though 
these services become expenses if they need to be bough instead. (Venetoulis, p. 9, 2004) 

 

Decision making based on GDP as an indicator of progress is at the root our folly. We haven’t been 
doing things the right way. We need a new indicator of progress.  

The problem with the GDP is that, in its reasoning, all growth is good.  

  

Higher health care and education costs, longer commute time to work, increasing pollution, 
clear cutting forests and paving over open spaces, and increased use of fossil fuels can all add 
to the ‘positive only’ ledger accounting of the GDP. (Venetoulis, p. 7, 2004) 

 

The negative aspects of all these things are not accounted for at all. According to the GDP they are all 
‘good’ because they involve the payment for a service or good. The advent of a flood or fire or any 
other catastrophe bodes well because of all the growth that will be necessary to replace the damages. 
The bottom line is that growth in the GDP does not necessarily translate into a higher standard of 
living or quality of life. 



Appendix C 

One of the most troublesome consequences of the current economic paradigm is the shift in 
the concentration of wealth.  

 

Since 1968, income inequity in America has been steadily worsening. If all new economic 
activity moves from the middle and lower income classes to the richest 1% in America, the 
GDP reports the same number is if it went to all Americans. (Venetoulis, p. 7, 2004) 

 

The Genuine Progress indicator is an indicator that attempts to define progress in a way that is much 
closer to the reality that people experience. The difference between the conclusions one might make 
from looking at the two indicators is alarming. 

 

The GDP shows that in the period from January 2000 (the year before George W. Bush took 
the presidency) and January 2003 the economy grew approximately 2.64%, about $272 billion 
or $180 per American— adjusted for inflation. Without reference to the quality and distribu-
tion, this economic growth may look good on the surface. Using GPI analysis, however, the 
value of economic activity grew by less than one percent (0.12%) during the same period. On 
a per capita basis, from 2000 to 2003 there was a $212 decline in GPI, with the biggest reduc-
tions coming from the degradation of natural resources and a rise in the national debt. On 
the other—positive—side of the ledger, the GPI shows a $600 billion increase in the value of 
housework and volunteer work from 2000 to 2003, which is not counted in the GDP. 

Using the GDP as a measure of economic progress amounted to a $7 trillion overstatement of 
economic gains in 2002, or about $25,000 per American. It is time for GDP to be relegated to 
the back-shelf of our intellectual measures of wellbeing and be replaced with more discern-
ing and responsible national accounting procedures and political pronouncements, so voters 
can make well informed decisions. (Venetoulis, p. 8, 2004) 

 

Yet we still use the GDP as a basis for decisions. 

  

There is widespread belief in America than the GDP is a barometer of the nation’s economic 
health and well-being. When the GDP rises, the media applauds and politicians hasten to 
take credit. When it falls, there is hand-wringing and general alarm. (Venetoulis, p. 9, 2004) 
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It wasn’t even developed for the way we currently use it. 

  

The government developed it primarily as a planning tool to guide the massive production 
effort for World War II. The GDP was never intended to be  a yardstick of economic progress; 
it says nothing about the impacts of current modes of production upon the national’s health 
and well-being. Yet economic analysts and the media accord the GDP totemic stature, and 
regard its growth as the ultimate measure of economic success. (Venetoulis, p. 9, 2004) 

 

Imagine if we had to pay for everything the environment does for us for free, clean air, water, an d 
land. Unless we change our ways, we will soon realize too late the value of what has been lost.  

 

It assigns to social and ecological capital an implicit and arbitrary value of zero. To use the 
GDP as a measure of progress is to assume that families, communities, and the national habi-
tat add nothing to economic well-being, so that the nation can safely ignore their contribu-
tions, and in fact their destruction can be regarded as economic gain. (Venetoulis, p. 11, 2004) 

 

Using the GDP as a model, environmental degradation will inevitably continue. We must realize that 
there is more to an economic system than what we pay for.  

 

If our measures of progress treated non-market services as elements of the economy—which 
they are—the supposed dichotomy between social or environmental goals and economic 
ones would greatly diminish. We could see that very often, these are really the same things 
under different names. But not to include such un-priced products and services leads to diffi-
culties of a more serious kind. It  results in a view of the economy that is fundamentally dis-
torted, and causes our commentators and politicians to lose touch with economic reality. 
They are seeing only part of the economy—that part acknowledged by the GDP—an d mis-
take it for the whole. (Venetoulis, p. 10, 2004) 

 

 The new paradigm that attempts to achieve true progress is best described by William 
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McDonough (2002) in “Cradle to Cradle.” In it  he call for a system of building and producing that tries 
to solve environmental problems not through efficiency (reducing, reusing, recycling) but through 
effectiveness. We should not be working so hard to be less bad. Instead we  should strive to be 100% 
good. In the “less bad” solution we are told to lower our standard of living to reduce our negative im-
pact. However the negative impact still exists in this method. Ultimately, the incoherence between 
built and natural systems will cause a breakdown. The “less bad” tactic simply pushes that scenario 
further into the future. Instead of efficiency, effectiveness, working to solve the in-compatibility of 
built and natural systems, is the answer. The goals should not be to reduce pollution but to prevent it 
entirely. Being effective calls for the elimination all toxic, synthetic materials. It calls for mimicking 
natural system’s metabolism in the metabolism of our built systems: the elimination of the concept of 
waste, and the fostering of diversity. It calls for the separation of the built metabolism, alien to nature, 
from the natural metabolism.  Once the built-natural conflict is resolved, abundance is no longer a 
crime. Abundance is an integral part of a working natural system, and can and should also be a part 
of a working built system.  

 

What can we do about it? 

 

 The Pope contends that environmental problems are, at their root, a moral issue. According 
to such a view, the drive for personal abundance compromises environmental health. The blame for 
environmental degradation is placed squarely on the shoulders of the average consumer in affluent 
society and the lifestyle they have the audacity to insist on living. However, that need not be the case. 
It is not necessary to sacrifice abundance on behalf of environmental health. While the Pope’s assess-
ment is true with our current infrastructure, there is an alternative. There is nothing wrong with 
wanting material abundance. What is wrong is how we are going about trying to provide this abun-
dance. The true moral dilemma is that we are standing by  passively as the system we currently sup-
port degrades the environment and channels wealth to the elite. 

There is already a cost associated with pollution. That cost will only continue to rise. Cur-
rently a select few people are making a lot of money employing techniques that are degrading the 
environment. One of the reasons these few people are able to make money is they are not being held 
responsible for the cost they are creating for humanity at large by degrading the environment. Just 
one consequence of this environmental degradation is the rising cost of health care. It is the average 
citizen who eventually has to pay for the debt created by these powerful few. Yet, as the environment 
continues to degrade, many applaud because the GDP goes up. The problems with the average citizen 
consumer lay not so much with morality as it does with misguided stupidity.  
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 As citizens we must change how we understand and think about progress. We must demand 
policy making based on creating genuine progress that can be enjoyed by all for generations and gen-
erations to come. This policy will adhere to the principles outlined by the cradle-to-cradle strategy of 
production. This strategy will focus not on pollution reduction but prevention.   

 

Pollution prevention should be the first choice, and the option against which all other op-
tions are judged … This in turn means that governments and persons shift their attention 
from deciding what ‘safe’ and ‘acceptable’ levels of waste and pollutant are  to targeting any 
level of waste and pollutant production for elimination or reduction. No amount of waste or 
pollution generation should be seen as inevitable, acceptable, necessary, economically toler-
able, or safe… The presumption should be that any waste or pollutant is potentially harmful 
and preventable. All too often research is called for instead of action. (Hirschhorn, 1991, p. 
340) 

 

Inevitably, to estate such a radical change, there are risks to take and fears to overcome. There will be 
bumps in the road and lumps to take along the way. This process of change will only begin when we 
as citizens demand it. Certainly it will not be enacted by those few who are benefiting from the cur-
rent model. We must create a political and business climate and a built infrastructure that serves the 
average citizen and the environmental systems, both built and natural alike.  This strategy will local-
ize prosperity, not just in an economic sense for all people, but holistically for nature and all living 
things on the planet.   
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Modern Goals, Native Solutions: 

Developing and Implementing a Model for  

Housing and Community Design in Cannonball ND 

Thesis Statement of Intent 

By David Witham 

 

I know a place in need of a holistic design solution.  T hat place is the typical Indian reservation. I be-
lieve there has been a missed opportunity to provide meaningful yet affordable housing and to this place. Sub-
standard work has been standard practice, and the effects resonate deeply through the community and culture. 
However, the housing issue is only a manifestation of a deeper problem: the lack of ability to be self sufficient. 
Solving this problem must be the ultimate goal.  Though there are many obstacles to overcome, most outside 
the traditional realm of architecture, I believe meaningful architecture can go a long way toward integrating a 
holistic solution. This thesi s will offer a vision as to how that can happen in the Cannonball community. 

My interest in this project exists at two levels. At one level I am interested in exploring the fea sibility of 
natural building materials in comparison with more familiar building techniques,  and weighing the cultural, 
economic and health consequences of each. Thus, I will present a holistic, sustainable solution to the housing 
problem currently facing many Native American tribes. This solution may or may not utilize natural building 
syst ems. By extension this solution will spill into the realm of community planning and design. And so , on a 
broader scope, I am interested in integrating local considerations into an economically and ecologically sus-
tainable community development of Cannonball’s town center.  I intend for this project to demonstrate my 
range of design ability, from thoughtful, functional detailing to urban design and even regional planning. 

I believe a solution can be found that provides quality, meaningful homes and community buildings 
for the community of Cannonball ND. I believe this solution must also be grounded in the localization of energy 
and material producing enterprises in order to achieve self-sufficiency. Although achieving self-sufficiency is a 
goal that extends far beyond the realm or architecture, architecture can contribute to this end by utilizing lo-
cally feasible materials and providing uplifting spatial experiences that encourage m eaningful social interac-
tion and give a sense of community identity and pride.  T he overarching goal of this project is to demonstrate 
that quality architectural design can be a major tool in synthesizing social and economic as well as environ-
mental solutions.  

 The unifying t heme of this project is b est described by how “quality design” will be defined. In addition 
to the basic parameters of being functional and beautiful, quality design must b e native to the setting in which 
it is implemented. An eco-systemic theoretical approach will be used in this project in order to achieve an ap-
propriate native solution.  One size does not fit all.  Everyone should demand quality, meaningful design, but 
the design itself will take different forms for different people. In this way I believe architecture can better 
achieve its ultimate goal, improving the lives of people.  



David Witham 

 
Hometown: 

 
Born: 

 

 

“Let us be the 
change we would 
like to see in the 

world.” 
—Ghandi 




