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Established in 1996, the Tohono O’odham Ki:Ki AssociaƟ on 
(TOKA) is the Tribally Designated Housing EnƟ ty (TDHE) of the 
Tohono O’odham NaƟ on and is responsible for the development 
of aff ordable housing in accordance with the NaƟ ve American 
Housing and Self DeterminaƟ on Act (NAHASDA).  TOKA 
requested that the Drachman InsƟ tute - through a technical 
assistance grant from the Arizona Department of Housing 
(ADOH) - provide master planning and design for a 640-acre site 
in the Gu Achi District.  

The Drachman InsƟ tute, through site analysis and research, 
developed a constraints plan that helped to defi ne land within 
this site that was suitable for development.  Through the 
constraints map and coordinaƟ on with TOKA, the Drachman 
InsƟ tute developed a mulƟ -phase Master Plan site concept that 
included single-family and mulƟ -family housing.  The primary 
focus of this plan is the provision of 80 aff ordable home sites.  
To support the housing community, other ameniƟ es such as 
commercial development, a community center and recreaƟ on 
area, public service faciliƟ es, and water supply and waste water 
treatment faciliƟ es have been incorporated.  

AddiƟ onally, Peter McBride and Corky Poster (former Director 
of the Drachman InsƟ tute) led fi ve 4th-year professional 
architecture students in an intensive four-week design studio 
project at the University of Arizona School of Architecture 
(ARC402 class) in the spring of 2009.  Through the class, students 
developed  diff erent housing designs for both mulƟ -family and 
single-family units.  These housing designs were presented to 
staff  from TOKA and will be used to demonstrate how aff ordable 
housing can be culturally and environmentally responsive and 
meet the needs of members of the Gu Achi District and the 
Tohono O’odham NaƟ on who live in the beauƟ ful Sonoran 
Desert.

This document presents the housing designs and the Master Site 
Plan that was developed through that process and will provide 
TOKA and the Gu Achi District with a viable plan that will help 
make aff ordable and sustainable housing a reality.

TIME LINE OF EVENTS

Spring 2008    Tohono O’odham Ki:Ki AssociaƟ on (TOKA) approached the Arizona Department of Housing (ADOH) for technical assistance.

Summer 2008   ADOH contracted with the Drachman InsƟ tute and a Scope of Work for “Gu Achi District Housing Master Plan” was    
   developed.

July 31, 2008    Planning meeƟ ng was held between the Drachman InsƟ tute and TOKA which included an iniƟ al site visit.

December 4, 2008   Due to staff  changes at the Drachman InsƟ tute, an addiƟ onal planning meeƟ ng was held with TOKA which included a site visit.

January 2009    The Constraints Map and iniƟ al site concepts were developed.

February 13, 2009   The Constraints Map and iniƟ al site concepts were presented to the Gu Achi District Council for review and feedback at their   
   monthly district meeƟ ng in Santa Rosa.

Feb./March 2009  ARC 402 students developed housing design concepts.

March 13, 2009   ARC 402 students presented their housing design concepts to TOKA staff  and other guests for review and feedback at the   
   University of Arizona.

April/May 2009   The Master Site Plan design and housing concepts were developed and refi ned.

May 30, 2009   The Master Site Plan design and housing concepts were presented to the Gu Achi District Council for review and feedback at   
   their monthly district meeƟ ng in Santa Rosa.

July 31, 2009    Government offi  cials, agencies, schools, and District members who might be aff ected or would have infl uence on the 
   Gu Achi District housing project were invited to a public meeƟ ng where the Master Site Plan and housing concepts were   
   presented for review and feedback.

September 2009 This document - The Gu Achi District Housing Master Plan - refl ecƟ ng feedback throughout the process, was developed and   
   published as part of compleƟ on of the Drachman InsƟ tute’s work on this project.

INTRODUCTION
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INTRODUCTION

Scope Of Work Overview 
The Scope of Work was developed in June 2008 by the Drachman 
InsƟ tute.  The outline to the leŌ , taken from the Scope of Work, 
describes the basic process and how the project was iniƟ ally 
defi ned.

Scope of Work Overview

Site Visit + MeeƟ ng
• Site photos
• Project introducƟ on to community (DI with TOKA)
• Community survey introducƟ on to community (DI with TOKA)

Constraints Plan
Drachman InsƟ tute shall compile and analyze the following informaƟ on into a singular “Constraints Plan” to inform development limits:
• Environmental assessment (provided by others)
• Hydrology study/report (provided by others)
• Flood plain limits and setbacks (DI to determine based on Pima County standards)
• Topography (provided by others)
• ExisƟ ng UƟ liƟ es and Infrastructure (BIA route access) (provided by others)
• Natural resources and protecƟ on (provided by others)
• Historical and cultural resources and protecƟ on (provided by others)

Community Survey
• QuesƟ onnaire development (housing needs, housing type preferences, housing fi nance preferences, public use areas, ameniƟ es, other program   
 elements, cultural perspecƟ ves of outdoor uses, veteran needs, senior needs, assess exisƟ ng overcrowding condiƟ ons, etc.) (DI with TOKA)
• Survey administraƟ on (by others)
• Survey results’ analysis (DI with TOKA)

Community MeeƟ ng
• Present Constraints Plan for review and feedback (DI with TOKA)
• Present community survey results (DI with TOKA)

Master Plan Concept development
• Two – three concept plans
• Land uses and program elements defi ned (DI with program informaƟ on from TOKA)
• Infrastructure (roads, sewer/sepƟ c, water, uƟ liƟ es) (DI with exisƟ ng infrastructure  informaƟ on by others)
• Housing development opƟ ons (SF detached, SF aƩ ached, cluster housing, mulƟ -family, etc.)

Community MeeƟ ng
• Master Plan concept presentaƟ on (2-3 plans) for review and feedback 

Master Plan Synthesis
• Develop preferred Master Plan scheme based on review and feedback

Community MeeƟ ng
• Master Plan concept presentaƟ on (preferred plan) for review and feedback

Conceptual Housing Design
• Housing development opƟ ons (SF detached, SF aƩ ached, cluster housing, mulƟ -family, etc.)

SchemaƟ c Housing Design PresentaƟ on
• Present schemaƟ c housing designs for review and feedback (DI with Architect as selected by TOKA)





HISTORICAL/CULTURAL RESEARCH
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While working with the Tohono O’odham NaƟ on to help design 
a new residenƟ al community for residents of the Gu Achi 
District, it was of utmost importance to respect and respond 
appropriately to the strong history and tradiƟ on of the land and 
people.  While it became apparent that it would not be possible 
to fully understand this rich culture, research was conducted 
to provide an educated and responsive design approach to the 
many diff erent cultural characterisƟ cs.  This research resulted in 
an appreciaƟ on for the Tohono O’odham culture, the people’s 
relaƟ onship with the desert, the community-based social 
structure, and many meaningful tradiƟ ons.  This understanding 
became a driving force behind many design decisions and has 
provided a standard against which our design is measured.  
This research should conƟ nue to provide a foundaƟ onal 
understanding of the culture and land ethic that will inform any 
further design work. 

Baboquivari Peak

(For sources, see page 24)
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The Tohono O’odham NaƟ on is comparable in size to the state 
of ConnecƟ cut.  As of December 2000, the populaƟ on was 
reported at nearly 24,000 people.  There are 11 districts, each 
with an appointed Chair, Vice-Chair, Secretary, and Treasurer. 

The lands of the NaƟ on are located within the Sonoran Desert 
in south central Arizona. The largest community, Sells, funcƟ ons 
as the NaƟ on’s capital. 

The landscape is consistently compelling: a wide desert valley, 
interspersed with plains and marked by mountains that rise 
abruptly to nearly 8,000 feet. 

HISTORY

Tohono O’odham NaƟ on Planning Department Map

“The NaƟ on’s four non-conƟ guous land bases total 
more than 2.8 million acres at an average elevaƟ on 
of 2,674 feet. Of the four land bases, the largest 
contains more than 2.7 million acres. Boundaries 
begin south of Casa Grande and encompass parts of 
Pinal, Pima and Maricopa CounƟ es before conƟ nuing 
south into Mexico.  San Xavier is the second largest 
land base and contains 71,095 acres just south of 
the City of Tucson. The smaller parcels include the 
10,409-acre San Lucy District, located near the city of 
Gila Bend, and the 20-acre Florence Village, which is 

located near the City of Florence. “

(Offi  cial Website of the Tohon O’odham NaƟ on: hƩ p://www.
tonaƟ on-nsn.gov/locaƟ on.aspx)
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17th Century -  The fi rst contact between the O’odham and Europeans was with Spanish explorers searching for 
gold in the Southwest.  However, none was found.  Later, Spanish missionaries who had heard of the O’odham’s 
existence began traveling north to establish missions and convert the O’odham to ChrisƟ anity.

1687 -   Father Eusebio Kino, a Jesuit missionary, arrived in Sonora. From then unƟ l his death in 1711 he built 
missions and worked with the Tohono O’odham and Pima, introducing ChrisƟ anity, wheat, livestock, fruit, and metal 
tools. In 1700, he established the San Xavier mission.

1821 -  Mexico declared independence from Spain.  Mexico’s new secular government closed most of the missions 
exisƟ ng in the O’odham’s land.

1846 -  The Mexican American War broke out, which did not aff ect the O’odham directly.  However, the Treaty of 
Guadalupe Hidalgo did. The treaty was signed in 1848, ending the Mexican American War and granƟ ng Mexico most 
of the Southwest territory, including the O’odham lands.

1853 - The Gadsden Purchase re-defi ned the Mexican-American border, eff ecƟ vely cuƫ  ng the O’odham lands in 
half.  While the US had signed a treaty promising to grant ciƟ zenship to all Mexicans and “indigenous people” who 
suddenly found themselves residing on American soil and also to honor Mexican land ownership, the O’odham were 
seen as “uncivilized” and therefore not worthy of the rights granted in the 4th Amendment - that is, the right to 
own land.

1862 - The Homestead Act allowed Anglos to claim rights to lands in the southwest, and the O’odham, having 
no rights, receded into the desert in an aƩ empt to accommodate the invading culture.  They maintained their 
tradiƟ onal lifestyle, but with the addiƟ on of caƩ le ranching, which provided both a new food source as well as some 
trading opportuniƟ es.  However, some Anglo ranchers began to invade and take over O’odham ranching lands and 
some O’odham resisted.

1874 - On July 1, the fi rst O’odham reservaƟ on was established under President Grant.  The reservaƟ on included 
around 70,000 acres of land in the area around the mission San Xavier del Bac.

1887 - The Dawes Act, or General Allotment Act, was an aƩ empt to assimilate naƟ ve American tribes by dividing 
lands up according to household.  This not only contradicted the O’odham’s concept of communal property, but also 
aƩ empted to introduce a patriarchal system of thought.  The O’odham simply ignored the new property lines and 
conƟ nued living in their tradiƟ onal way.

1917 - The main Tohono O’odham reservaƟ on was established.

1934 - The implementaƟ on of the Indian ReorganizaƟ on Act was seen by its proponents as in the best interest of 
the naƟ ve Americans in that it would give back some of the land taken by the federal government and allow the 
formaƟ on of tribal governments, provided they were approved by the US Secretary of State.

1937 - The Tohono O’odham adopt their fi rst ConsƟ tuƟ on.  They are known as the Papago Tribe, from an early term 
used by the Spanish to refer to  “bean-eaters”.

1986 -  The Tohono O’odham adopt a new ConsƟ tuƟ on establishing a three-branch form of government and 
changing their name offi  cially to the Tohono O’odham NaƟ on.

History of the Tohono O’odham

The Tohono O’odham - “desert people” - have inhabited the 
Sonoran Desert for centuries.  Their culture and lifestyle are 
deeply rooted in their connecƟ on with the desert.

 

The predecessors of the O’odham are the Hohokam, who resided 
in the desert thousands of years ago.  They had sophisƟ cated 
irrigaƟ on systems for their crops of coƩ on, corn, tobacco, beans 
and squash, made exquisite poƩ ery and jewelry, and developed 
vast ball courts and ceremonial mounds.

Since their fi rst contact with foreigners in the 17th Century, the 
O’odham have struggled to maintain their tradiƟ onal way of 
life while accommodaƟ ng the new cultures that have occupied 
their lands.

HISTORY

Great Seal of the Tohono O’odham NaƟ on

Historic Timeline
Timeline informaƟ on from the Offi  cial Website of the Tohono O’odham:  hƩ p://www.tonaƟ on-nsn.gov/ton_history.aspx
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“There is a word for our way of life: Himdag,” says 
Ofelia Rivas, an O’odham member. “Our way of life is based

 on the land and living in harmony with the land.”

(KrisƟ na Pyclik and Jennifer Leibig, Living in No-Man’s Land, 
September 13, 2006, Cultural Survival Quarterly, Issue 30.3)

Himdag
Important aspects of himdag include the language, history, tradiƟ onal games, craŌ s, music, and dance.  
CooperaƟ ve acƟ viƟ es, such as games, singing, and dancing were considered a means to maintaining a 
healthy community in the face of problems.  Games included toka (which can be compared to hockey), 
kickball (involves throwing a wooden ball with one’s toes), races, relay-races, etc.

O’odham songs and poetry are very expressive of himdag and the chthonic tradiƟ on.  Nearly always, 
they focus on a single moment in nature, for example clouds breaking over the mountains or an eagle 
circling overhead.  The songs and poems are simple in form, but rich in implied meaning.  As the songs 
are said to come to the authors from spirits through dreams or visions, they are not always easy to 
decipher.

Autocthonous Culture
 

Autochthonous is an adjecƟ ve, meaning  “originaƟ ng where 
found; indigenous.”  Autochthonous people live by being 
chthonic (in close harmony with the earth).  Autocthonous 
culture is expressed in the spiritual beliefs, cultural acƟ viƟ es, 
social organizaƟ on, lifestyle, language, games, food, and 
structures of a community.

The Tohono O’odham culture emphasizes the importance of 
the group, whether it be the family unit, a village, or the whole 
tribe.  TradiƟ onally, ownership of land and goods is communal, 
and it is not desirable to stand out among neighbors.  Ideals of 
democracy and equality are taught, along with respect for self, 
for others, for elders, and for the land.  The concepts of sharing 
and wholeness ensure the welfare of the enƟ re community; 
everyone contributes and everyone benefi ts.

 C U LT U R E  &  T R A D I T I O N S 

Tohono O’odham Color Words

O’odham Song

Community Roundhouse

Community Roundhouse
The tradiƟ onal roundhouse was the heart of the O’odham community.  This is where the community 
council would gather to discuss anything aff ecƟ ng the community, such as planƟ ng, hunƟ ng, ceremonies, 
or dealing with enemies.  Every man was a member of the council and every member was given a turn 
to speak, uninterrupted, on the maƩ er at hand.

Language
Language is considered one of the most important 
ways to be O’odham.  There are 11 diff erent dialects 
of the tradiƟ onal language, but its use is waning.  
Most O’odham speak English or Spanish, although 
many make an eff ort to preserve their culture through 
learning and teaching the language.
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 CULTURE & TRADITIONS 

Of the Desert
As is the case with nearly all naƟ ve tribes, the chief concern of 
the Tohono O’odham has been their baƩ le with the elements.  
From their aƩ empts to control wind and weather for the good 
of the NaƟ on stemmed their tradiƟ onal religious beliefs and 
pracƟ ces.  TradiƟ onal observances include:

•   wiikita harvest rite - a masked performance taking place in 
the autumn

•   scalping ritual - women elders dance around a pole with the 
enemy scalp on top

•   vi:gida ceremony - the most important event of the year, 
this ceremony is preceded by the preparaƟ on of saguaro wine, 
which is consumed (by the men only) over 4 days of dancing, 
singing and story-telling in order to bring about the summer 
rains. 

•   shaman rites for curing, weather, war, and crop growth

Tohono O’odham mythology is rooted in the naƟ ve people’s 
close relaƟ onship with the desert, starƟ ng with their legend 
of origin, which describes how they were brought forth from 
the earth by I’itoi.  The “staying earth,” where the O’odham 
reside, is more than just physical geography; it includes plant 
life, precipitaƟ on, sacred mountains, shrines, springs, etc.  They 
recognize that not only people, but also animals and places 
have spirits which must be respected. 

Origin of the Desert People

“There are many variaƟ ons of the O’odham origin story, but the 
most common is the story of a desert people who forgot their 
spirituality. The Creator brought about these desert people; 
aŌ er a Ɵ me all became sinful except for one man, I’itoi (Elder 
Brother). The Creator warned I’itoi of a fl ood which would come 
and sent him to the top of Baboquivari Peak, a sacred mountain 
of the Tohono O’odham. AŌ er the fl ood, I’itoi helped the 
Creator create the Hohokam, from which the Tohono O’odham 
are descended, and taught the people right from wrong.  They 
lived in harmony for a Ɵ me, but eventually turned on I’itoi and 
killed him; his spirit went back to Baboquivari Peak and remains 

there today.”

(from Tohono Chul Park, permanent collecƟ on, hƩ p://www.tohonochulpark.
org/permanentcollecƟ onmaze.html)

Baboquivari Peak

DepicƟ on of I’itoi as the Man in the Maze Diagram of Tohono O’odham ConcepƟ on of Heaven and Hell

Religion
The introducƟ on of Catholicism by early missionaries did aff ect the Tohono O’odham 
religious pracƟ ces.  Rather than integraƟ ng the two religions, the Tohono O’odham simply 
supplemented their beliefs with aspects of Catholic faith that fi t.  For instance, St. Francis 
Xavier is considered a source of supernatural healing power similar to their own revered 
fi gures.  The accompanying diagram depicts the Tohono O’odham noƟ on of heaven and 
hell, a hybrid of tradiƟ onal and ChrisƟ an beliefs.
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TradiƟ onal Lifestyle

The tradiƟ onal food system of the Tohono O’odham has proven 
central to the culture and lifestyle of the people.  In addiƟ on to 
providing healthy foods, the system supports a local economy, 
maintains the people’s physical well-being, and provides the 
material foundaƟ on for Tohono O’odham culture.  The acƟ viƟ es 
involved in food producƟ on and preparaƟ on (and their cultural 
supports, such as dancing) promote high levels of physical 
acƟ vity and fi tness.  Furthermore, these acƟ viƟ es bring people 
together, reinforcing their sense of community.

 Historically, the three parts of this tradiƟ onal food system have 
been:
• Ak Chin Farming – Using the fl ood waters that accompany 
the summer monsoons, thousands of acres were planted with 
crops. 
• HarvesƟ ng Wild Foods – Throughout the year, the desert 
provides a wide variety of wild foods that were collected and 
eaten. 
• HunƟ ng – The hunƟ ng of rabbits, deer, javelina, and other 
desert dwellers was a signifi cant supplement to the foods grown 
in O’odham fi elds and collected in the desert.  

Diet
The staple diet of the O’odham included:
•   tepary beans (a local pink bean)
•   mesquite beans (make nutriƟ ous fl our)
•   agave hearts (roasted)
•   cholla buds (boiled/baked and dried for future use)
•   prickly pear fruit and pads (peeled and boiled)
•   cactus fruit from saguaro cactus, organ pipe cactus, senita, 
hedgehog, christmas cholla, and banana yucca

EducaƟ on
Knowledge and tradiƟ ons are passed down within the families.  
Men and women have diff erent roles in the tribe, so they are 
taught diff erent skills when growing up:  

•  Men teach boys to be acƟ ve and develop skills such as 
woodcarving, rope making, and how to care for the gardens, 
raise caƩ le, hunt, and build houses and fences.
•   Women teach girls to carry water, make baskets and poƩ ery, 
and give them knowledge about the wild plants (how to prepare 
and serve them).

Basket-weaving
Basket-weaving has been an important part of Tohono O’odham 
culture for countless generaƟ ons, combining uƟ lity, trade, 
ceremony, and arƟ stry.  Women weave baskets that are used 
to carry water and wood, store household items, prepare food, 
and use in various ceremonies.
Baskets are woven from local materials such as green and white 
yucca, beargrass, banana yucca, devil’s claw, and for small 
baskets, even horsehair.  All colors used in the basket-weaving 
occur naturally  in the materials (without the use of dyes).

 C U LT U R E  &  T R A D I T I O N S 

Women Grinding Corn on Metate

Tohono O’odham Basketmaker, 1916

Woman Grinding Corn Woman Carrying Water Jugs Four Men Playing Reed Game

Preparing Saguaro Fruit Picking Cholla Buds

Granary Basket Weavers for Tohono O’odham Community AcƟ on
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Waila FesƟ val to highlight Tohono O’odham music
“Twenty years ago, the Waila FesƟ val started as a way to 
showcase the musical and arƟ sƟ c talents of the Tohono 
O’odham culture to the Tucson community. Today, co-founders 
Angelo Joaquin Jr. and Karen Seger carry on the same mission 
and tradiƟ ons that have been celebrated annually since 1989.”

(Mackenna Guest, Tucson CiƟ zen, 28 May 2008.)

 CULTURE & TRADITIONS 

Elder Cooking

HarvesƟ ng Saguaro FruitWomen Cooking OutdoorsGeraldine and Stanley Patricio dance during the last year’s Waila FesƟ val at Bear Down Field

Founded in 1996, Tohono O’odham Community 
AcƟ on (TOCA) is a non-profi t, community-based 
organizaƟ on dedicated to creaƟ ng a healthy, 
culturally vital, and sustainable Tohono O’odham 
NaƟ on. In order to achieve these goals, TOCA has 
developed four current program areas: Tohono 
O’odham Basketweavers OrganizaƟ on; Tohono 
O’odham Food & Wellness System; Tohono 
O’odham Community Arts and Culture Program; 

and Youth/Elder Outreach Program.   

(Tohono O’odham Community AcƟ on. hƩ p://www.tocaonline.
org/Oodham_Foods/Entries/2008/6/17_Traditional_
Tohono_Oodham_Food_System.html )

Return to TradiƟ on
“Virtually all elements of tradiƟ onal culture – ceremonies, stories, songs, language – are 
directly rooted in the system of food producƟ on.  O’odham culture is truly an agri/culture.  
As a result, destrucƟ on of the tradiƟ onal food system has contributed to the signifi cant 

loss of many elements of the O’odham Himdag – Desert People’s Way.“

(Tohono O’odham Community AcƟ on.  hƩ p://www.tocaonline.org/Oodham_Foods/Entries/2008/6/17_
TradiƟ onal_Tohono_Oodham_Food_System.html)

Many Tohono O’odham are working to revitalize their culture with the help of elders who 
remember what life was like when the tribe was self-suffi  cient.  OrganizaƟ ons, such as 
Tohono O’odham Community AcƟ on (TOCA) and San Xavier Coop Farms, are taking acƟ on 
to improve the cultural and physical health of the Tohono O’odham.

Contemporary Lifestyle

The adopƟ on of a more contemporary western lifestyle has 
seriously aff ected the Tohono O’odham both physically and 
culturally.  The forces of western culture - school systems where 
O’odham language and culture are not embraced, military duƟ es 
which during WWII caused men to leave their fi elds for months 
or years at a Ɵ me, easy access to processed foods, increased 
farming and fi eld work - have led to the slow disappearance of 
tradiƟ onal farming techniques, ceremonies, songs, legends and 
language in the last century.   

“The most immediate and devastaƟ ng eff ect of the loss of the 
tradiƟ onal Tohono O’odham food system has been upon the 
physical health of the people.   For centuries, tradiƟ onal desert 
foods – and the physical eff ort it took to produce them – kept 
the Tohono O’odham healthy. The introducƟ on of processed 
foods, however, changed all of that, leading to unprecedented 
rates of adult-onset diabetes.  As recently as the early 1960’s, 
diabetes was virtually unknown among the Tohono O’odham.  
Today, more than 50% of the populaƟ on develops the disease, 
the highest rate in the world.  Adult-onset diabetes has even 

begun to appear in children as young as seven-years-old.”

(Tohono O’odham Community AcƟ on.  hƩ p://www.tocaonline.org/Oodham_
Foods/Entries/2008/6/17_Traditional_Tohono_Oodham_Food_System.
html)
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The census data refl ects the need for aff ordable housing 
opƟ ons within the Tohono O’odham NaƟ on.  With staggering 
unemployment rates and extremely high rates of houses with 
no plumbing, kitchens or telephones, it is clear that quality 
aff ordable housing is necessary. 

2000 U.S. Census
The 2000 U.S. Census is the most recent decennial census for the 
United States, providing informaƟ on about households, income, 
homeownership and more.  The Tohono O’odham NaƟ on is its 
own census tract, however the results refl ect self-proclaimed 
Tohono O’odham members living off  the reservaƟ on as well.

The Tohono O’odham Community AcƟ on website off ers a 
summary of some of the census data for the Tohono O’odham: 

“Despite the richness of the Tohono O’odham culture and 
the community’s many assets, there are many extraordinary 
challenges to be faced:

• Economics — Per capita income on the Tohono O’odham NaƟ on 
is $6998 (compared with $21,994 naƟ onally), the lowest of all 
U.S. reservaƟ ons.  Median family income is $21,223 (compared 
with $50,046 naƟ onally).  41.7% of all households and 50.6% of 
households with children are below the poverty level (compared 
to the U.S. averages of 9.2% and 13.6% respecƟ vely).  Only 
31.3% of the adult populaƟ on is currently employed.

• Health — UnƟ l the 1960’s, no tribal member had ever suff ered 
from Type 2 Diabetes.  Today, more than 50% of all Tohono 
O’odham adults have Type II (adult-onset) diabetes, the highest 
rate in the world.  Children as young as six-years-old suff er from 
the disease.  Life expectancy is more than six years shorter than 
the U.S. average.   The primary cause of diabetes within the 
community is the change from a diet consisƟ ng primarily of 
tradiƟ onal food and the destrucƟ on of a sustainable Tohono 
O’odham food system.

• EducaƟ on — Fewer than half of the Tohono O’odham 
community’s adults have completed high school, the lowest rate 
of all U.S. NaƟ ve American tribes.  A dropout rate in excess of 
50% conƟ nues to be the norm.  48.3% of the populaƟ on is under 
25-years-old (compared with 35.3% naƟ onally).”

(Tohono O’odham Community AcƟ on. hƩ p://www.tocaonline.org/About_
TOCA/Entries/2008/6/15_Community_Context.html)
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The fi rst type of house was the ki.  This was a 
dome-shaped structure made of brush with 
mud on the exterior.   The sleeping quarters 
were located within the ki and cooking took 
place outside.   There was only one opening, 
just large enough to crawl through.

More modern homes (19th-early 20th 
centuries) used a post-and-beam structure 
and were rectangular in shape with a fl at 
roof and ramada (or waƩ o) outside.
The structure was as follows:
•   posts hold up main crossbeams (mesquite);  
•   secondary beams perpendicular to the 
crossbeams form the  ceiling (saguaro ribs or 
ocoƟ llo);  
•   brush is laid atop the ceiling beams and 
dried mud forms a waterproof barrier.

TradiƟ onal Architecture

TradiƟ onal architecture in any community develops as a response 
to technology, environment, and culture.  As such, it becomes 
not only an educaƟ onal model for future architecture, but also 
a cultural icon which is embraced by the community.  While 
building technology has changed drasƟ cally in recent decades, 
the cultural and environmental strengths of tradiƟ onal Tohono 
O’odham architecture remain relevant.  In planning for future 
communiƟ es, there is much to be learned from the past.

ARCHITECTURE

Building ConstrucƟ on
ConstrucƟ on was tradiƟ onally performed by the men.  Although 
the houses would be used by only one family, other members of 
the community would help in the building process.

TradiƟ onal construcƟ on materials consisted enƟ rely of locally 
available earth and plants.  Because there were no saws, 
structures were made with the naturally occurring wood 
forms.  The introducƟ on of sawn wood and metal tools (such as 
shovels, picks, baling wire, nails and axes) changed the face of 
O’odham architecture in the early 20th century, especially with 
the appearance of adobe bricks.

Ki Drawing of Ki and Ramada

Adobe Brick Dwelling with Ramada

“O’odham architecture, moreover, was a pracƟ cal consideraƟ on 
in an arid land. Mesquite, grass, ribs of saguaro cacƟ , and 
similar plant materials were used in building structures. … 
To build them was not labor intensive and to give them up, 
either permanently or temporarily, caused no great sacrifi ce to 
individual or community. O’odham, who slept and cooked out 
of doors except in inclement weather, rested lightly upon their 
landscape.”

Quote from Bernard Fontana. Messina, John. Architecture and Urbanism of 
the Southwest. University of Arizona. March 2002. Web. 23 Sept, 2009.  

Ramada Ramada Detail

Two Men Building a Ki House
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The ramada was the most acƟ ve space in 
daily life.  Here, there would be an olla (a 
low-fi red clay pot to keep water cool), beams 
from which food would hang, and at least 
one oven.  OŌ en, the ramada was given walls 
on two or three sides for protecƟ on from 
winds.  The walls would be made of ocoƟ llo 
branches, which would take root and grow 
leaves if planted deeply enough.

Outdoor Living
For the most part, the Tohono O’odham lived outdoors.  
TradiƟ onal O’odham homes were small buildings whose main 
purpose was the storage and protecƟ on of goods and as 
sleeping quarters in bad weather.  Most of the daily acƟ vity 
took place under the waƩ o, the ramada structure built in front 

of the entrance to the dwelling unit.

Ak Chin Farming

In the winter, villages were established 
around desert springs, or “charcos” (deep 
pits), which served as wells.  In the summer, 
villages were moved to the mouths of arroyos 
where ak chin farming took advantage of the 
rich soil and monsoon rains.

Outdoor Sleeping and TradiƟ onal Crib in Ramada Ramada as a MulƟ -Use Space

Tohono O’odham DancingPlaying Toka, A Ball GamePlaying Quinze, A Gambling Game

Village at San Xavier Mission, 1894

SeƩ lement PaƩ erns
The Tohono O’odham are tradiƟ onally a semi-nomadic tribe, 
moving seƩ lements twice a year with the changing seasons.

  

TradiƟ onal Tohono O’odham communiƟ es were made up 
of several family lines.  The houses of a single family were 
generally organized in clusters.   Other family clusters were 
located far enough away to off er privacy, oŌ en hundreds of 
yards.  This resulted in fairly spread-out villages, but the Tohono 
O’odham thought nothing of walking the distance to visit their 
neighbors.
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Contemporary Architecture
Preferences
The arƟ cle Toward A Responsive Tohono O’Odham Dwelling, 
published in the Arid Lands NewsleƩ er in 1989 and wriƩ en by 
Richard G. BriƩ ain and MaƩ s A. Myhrman, reported on research 
conducted in the late 1970s on the housing preferences of the 
Tohono O’odham.  Through interviews and meeƟ ngs, certain 
desires and issues arose regarding previous and current 
aƩ empts to provide aff ordable housing to the Tohono O’odham 
communiƟ es. 

While it must be taken into account that each response refl ects 
only the desires and opinions of the individual and that the 
interviews took place several decades ago, these tesƟ monials 
can help the reader to develop an awareness of culture and an 
idea of what aspects of living might be most important to the 
Tohono O’odham today.

The authors of the project state:
Our general goal is to help the Tohono O’Odham build for 
themselves and respond to the following condiƟ ons:

While what people say they want can help 
determine their needs, oŌ en the best indicator 
is how people have built on their own.  For 
instance, many homes on the reservaƟ on 
have added ramadas, oŌ en made of whatever 
material was most readily available at the 
Ɵ me.  The fact that inhabitants put in their own 
Ɵ me and eff ort to build these indicates the 
importance of that space.

These images refl ect the importance of an 
aƩ ached ramada space, outdoor sleeping space 
and a space for religious materials.

ARCHITECTURE

Ramada with Bed Frame

Rammed Earth House with Ramada

Religious Altar for Saints

Ramada with Bed Frame

(Richard G. BriƩ ain and MaƩ s A. Myhrman. Toward A Responsive Tohono 
O’Odham Dwelling. Arid Lands NewsleƩ er, No. 28, Spring/Summer 1989)

“...For my house I always want to have it like the way we are 
supposed to have it in our way. I want my kitchen to be in 
another place away from our sleeping place, yes, like two 
diff erent buildings, but close together and with the waƩ o 
(shade) in-between to kind of hold them together.”

“... We need to have a cooking place in one house and a 
sleeping place in another house. It’s not good to sleep and 
eat in the same place. And you shouldn’t put your toilet too 
close to your house like they always do in town.”

“... The only kind of house I want is one made out of shampt 
(adobe). That’s the best kind. And I like it to have cement on 
the outside.”

“... But in my new house I want a special liƩ le place in one of 
the rooms for my saints ... I don’t like them to be just on the 
dresser or someplace like that ... Yes, something built into 
the wall like that is what I want and I always want to cook on 
a wood stove and use wood fi re to make the house warm.”

“.. I don’t like that new house we got now. It’s too big, and 
it’s all cement walls and fl oors. It makes us sick to stay in a 
house of cement. It gives us colds in the winterƟ me. And 
that gas for the heat is bad for us Papagos, too. It makes us 
get a headache. I guess wood is the best thing to use in the 
stove. The beans just won’t cook on that gas.”

According to the arƟ cle, a number of acƟ viƟ es occurred, 
beginning in 1976, that produced informaƟ on about Tohono 
O’odham preferences for housing. The fi rst was iniƟ ated by 
Father Richard Purcell, then priest at the Covered Wells Catholic 
Church on the ReservaƟ on. His informal interviews with Tohono 
O’odham revealed a strong preference for certain aspects of 
tradiƟ onal earth houses:

   •   the tendency for Federal money spent on Indian housing 
to go to non-Indians as payment for materials and contracted 
services; 
 •  the tragic scarcity of job opportuniƟ es on the ReservaƟ on and, 
in parƟ cular, a lack of saƟ sfying, creaƟ ve, construcƟ ve work with 
a visible product that the creators can be proud of; 
  •  the preference of many Tohono O’Odham for a dwelling that, 
although modern, comfortable, and energy-effi  cient, refl ects 
their cultural heritage and the desert in which they dwell. 
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Concerns
“In 1977, representaƟ ves of the Tribe requested assistance from 
the College of Architecture (University of Arizona) in developing 
alternaƟ ves to the Federal Department of Housing and 
Urban Development (HUD) program. These Tohono O’Odham 
representaƟ ves described several problems associated with the 
program, many of which were later idenƟ fi ed in a report for 
HUD by the Papago Planning Department (1978):

OpportuniƟ es
Careful aƩ enƟ on and response to a culture and environment as 
unique as are found in the Tohono O’odham NaƟ on can result in 
aff ordable, sustainable, healthy communiƟ es and architecture.  
Aspects such as the tradiƟ onal grouping of related dwellings, 
the incorporaƟ on of outdoor spaces for daily use and the use 
of local, natural, sustainable materials provide opportuniƟ es 
to create unique and appropriate dwellings which meet the 
needs of both the community being served and the sponsoring 
enƟ Ɵ es.

Typical housing development, Tucson, Arizona.

USDA sponsored aff ordable housing subdivision in Yuma, Arizona. 

   •   the image created by the houses was inappropriate - they 
didn’t look like they belonged in the desert or to a Papago; 
   •   the housing was too costly to be paid for by those who most 
needed it and cost too much to heat and cool; 
  •   only the needs of people living in, or willing to live in the 
larger communiƟ es were being addressed; 
  •   the replacement of owner-built tradiƟ onal housing by 
contractor-built housing meant the loss, to the extended family, 
of the benefi ts of working together on such a project; 
  •   tradiƟ onal Papago values like sharing, equality, and not 
standing out as beƩ er than your neighbors are undermined by 
the sharp contrast between expensive federally-subsidized new 
homes and the tradiƟ onal low-cost owner-built adobe homes; 
   •   of the millions of dollars spent to construct HUD housing, 
none of it had entered the Papago economy. The money had all 
been used to sƟ mulate the Anglo construcƟ on industry through 
purchase of materials and services off  the ReservaƟ on.”

Sweet Caroline  - Navajo House, DesignBuildBLUFFBenally House - Navajo House, DesignBuildBLUFFHUD house for Pima-Maricopa ReservaƟ on 

ARCHITECTURE

(Richard G. BriƩ ain and MaƩ s A. Myhrman. Toward A Responsive Tohono 
O’Odham Dwelling. Arid Lands NewsleƩ er, No. 28, Spring/Summer 1989)

The images above are examples of housing which are 
responsive to a specifi c NaƟ ve American culture and a 
specifi c locaƟ on.  The images to the right are examples of 
the type of housing that has oŌ en been provided by federal 
funding in the past.  Advocates of the Tohono O’odham 
community are concerned that federally funded houses 
built on the Tohono O’odham NaƟ on may not respond 
appropriately to the culture and environment found 
there.
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Design Example 

Baboquivari District Offi  ce Building

The Baboquivari District Offi  ce Building, designed by R. BriƩ ain 
and M. Myhrman in 1981, was built in 1983.  The intenƟ on 
of the designers was to respect and respond to the Tohono 
O’odham culture and environment through the design process, 
space-planning, material and design choices.

ARCHITECTURE

Sustainable pracƟ ces seen at the Baboquivari District Offi  ce Building:

Passive heaƟ ng and cooling strategies require less energy consumpƟ on:

•   Adobe construcƟ on skills can be learned easily by workers or owner-builders.
 •   Very liƩ le maintenance would be required for the exposed adobe walls. 
•   In terms of the demonstraƟ on value of the building, it made sense to build with a user-
friendly material, one appropriate for owner-builders. 
•    The tradiƟ onal structures enable the Tohono O’Odham to associate the materials used 
in the new building with the buildings they constructed in the past.

•   Many of the walls were built using adobes made in Pisinimo, about 60 miles from the 
job site. TransportaƟ on charges added signifi cantly to the cost of the bricks, but since the 
hauling was done by Tohono O’Odham, the money was kept in the local economy. 
•   Mesquite fi rewood purchased from local woodcuƩ ers replaces nonrenewable fossil 
fuels that must be purchased off  the ReservaƟ on. 
•    A red and a white fl agstone found in the nearby foothills was used to pave the main 
entry ramada on the northwest corner of the main building. 

•   Thick adobe walls provide the required thermal mass for a passive solar design.
•  The roof overhang on the south side is designed such that the south wall and its glazing 
are fully shaded during the hoƩ est summer months yet allow full penetraƟ on of the winter 
sun into the structure. Ground cover prevents refl ected radiaƟ on during the summer.
•   During cold months, the building depends primarily upon direct solar gain through 
south-facing glass in doors and windows. 
•   The offi  ce uƟ lizes only ceiling fans, cross-venƟ laƟ on and convecƟ ve venƟ ng. 

Planning for the future:

Local materials used wherever possible, supporƟ ng the local economy:

SiƟ ng specifi c to the Tohono O’odham

Interior of Offi  ce

Plan and SecƟ on Drawings

•    The building site was staked out and the council members were permiƩ ed to walk 
around the proposed building, making changes to certain dimensions unƟ l a consensus 
had been reached.
•   The buildings of the complex are separate, but defi ne an outdoor space used for 
gathering and socializaƟ on; the outdoor spaces are as important as the indoor rooms.
•   The long south wall faces 15 degrees southeast, which captures early morning sun 
during the winter months and also provides views of Baboquivari Peak, held sacred by 
Tohono O’Odham as the home of their creator I’itoi.
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Design Example 

DesignBuildBLUFF

DesignBuildBLUFF is a design-build program at the University of Utah College 
of Architecture and Planning.  Hank Louis, founder and director of the 
program, directs students in designing for aff ordability, energy-effi  ciency, 
and overall sustainability.

Many of the DesignBuildBLUFF projects have been houses for members of 
the Navajo community.  Among other aspects of architecture, the students 
focus on building for the specifi c client needs, resulƟ ng in unique and 
expressive homes.

While Navajo culture and architecture are vastly diff erent from that of the 
Tohono O’odham, these homes demonstrate that aff ordable design can be 
innovaƟ ve, sustainable, responsive to the site  and expressive of the client’s 
idenƟ ty, even if that idenƟ ty is not shared by the designer.

ARCHITECTURE

Sweet Caroline House Interior - DesignBuildBLUFFBig Johnson House Garage Detail - DesignBuildBLUFF

Benally House - DesignBuildBLUFF

Big Johnson House - DesignBuildBLUFF
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Site LocaƟ on

Located in the Gu Achi District of the Tohono O’odham NaƟ on, 
the project site is situated 4 miles southwest of the village of 
Santa Rosa, Arizona, and 8 miles northeast of the intersecƟ on 
of Indian Route 15 and U.S. Highway 86.  Gu Achi Peak, whose 
summit is at an elevaƟ on of 4,521 feet, is just northeast of the 
site.

The project site is a 640-acre parcel (one square mile) of 
undisturbed desert, both parallel and perpendicular to IR-15 
centered at mile post marker 8.  

A large wash cuts through the site from the southwest to the 
northeast.

The site is generally level, with an elevaƟ on change of 
approximately 50 feet, from 2,007 feet (west corner) to 1,950 
feet (east corner). 

The nearest towns are those of Sells, AZ (pop. ~2,800) and Santa 
Rosa, AZ (pop. ~450).
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Climate

“The Tohono O’odham land lies within the hoƩ est of North 
American deserts. Hot summers, cool winters, extreme diurnal 
temperature fl uctuaƟ ons, low humidity, high evaporaƟ on and 
a biannual rainfall paƩ ern dictate strategies for maintaining 
human comfort.”

(Richard G. BriƩ ain and MaƩ s A. Myhrman. Toward A Responsive Tohono 
O’Odham Dwelling. Arid Lands NewsleƩ er, No. 28, Spring/Summer 1989)

There has been no data collected on-site, so the climate is  
measured at the nearby ciƟ es of Ajo and Sells, Arizona. At Sells, 
average daily temperatures range between 72° F to 103° F in July 
and 35° F to 65° F in January.  Sells receives a yearly precipitaƟ on 
of about 12 inches with approximately the same amounts 
falling during the winter and summer rainy seasons.  Water 
evaporaƟ on from an open tank can exceed 6 feet annually.

Wind

The closest climate recording staƟ ons are about 50 miles away 
from the site at Gila Bend and Maricopa, where condiƟ ons are 
somewhat diff erent due to intervening topography. The site lies 
in a shallow valley running north and south; it is likely prevailing 
winds blow from the south as cooler air is pulled toward the 
lower, warmer Phoenix basin.

SITE ANALYSIS

Prevailing Winds
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Slope
The overall average slope on the site is between 1% and 5%, 
which indicates that the majority of the site, other than the 
washes and associated setbacks, is suitable for building.  Water 
drainage moves across the site towards the northeast.  Based 
on recommendaƟ ons made in a Drainage Report by the Blossom 
Design Group for this site dated September 6, 2000, any new 
building pads should be elevated 1.5 feet above the highest 
adjacent exisƟ ng grade, due to sheet fl ooding.
 

SITE ANALYSIS
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Sonoran Desert 
ConservaƟ on Plan

In 1999, the Pima County Board of Supervisors agreed to work 
with the Tohono O’odham NaƟ on in the development and 
implementaƟ on of a plan to preserve the natural and cultural 
environment in Southern Arizona.  This plan refl ects some of 
the assets of and concerns related to life in the Sonoran Desert 
of Arizona and Mexico, in which the Tohono O’odham life and 
culture are inseparably rooted.

From the brochure for the Sonoran Desert ConservaƟ on Plan:

CULTURAL
RESOURCES

Pima County is rich in history, culture, regional character, and
diversity, all of which contribute greatly to our collective
heritage and community identity. Cultural and historical
resources are those places that are created by and reflect upon
the people who have lived for thousands of years in what is
today Pima County. The citizens of Pima County have long
recognized the value of preserving their cultural resources.

LEGEND

Priority Archaeological Sites

Priority Archaeological Site Complexes

Priority Historic Sites

Archaeological Sensitivity Zone

National Register Properties

Visit the Sonoran Desert Conservation Plan Web site
www.pima.gov/sdcp

Sonoran Desert Conservation Plan
County Administrator’s Office
130 West Congress, 10th Floor

Tucson, AZ 85701
520-740-8162

PIMA COUNTY BOARD OF SUPERVISORS
Sharon Bronson, Chair • District 3

Ann Day • District 1
Ramón Valadez • District 2

Raymond J. Carroll • District 4
Richard Elías • District 5

Chuck Huckelberry • Pima County Administrator
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Visit the Sonoran Desert Conservation Plan Web site
www.pima.gov/sdcp

Sonoran Desert Conservation Plan
County Administrator’s Office
130 West Congress, 10th Floor

Tucson, AZ 85701
520-740-8162

PIMA COUNTY BOARD OF SUPERVISORS
Sharon Bronson, Chair • District 3

Ann Day • District 1
Ramón Valadez • District 2

Raymond J. Carroll • District 4
Richard Elías • District 5

Chuck Huckelberry • Pima County Administrator

The work on the biological corridors and critical habitat
element of the Sonoran Desert Conservation Plan revealed that
biology is the basis for all other elements. The strong
interconnections of all five elements is critical in forming a
viable land management plan that ensures continuing
biodiversity for Pima County.

LEGEND

Important Riparian Areas

Biological Core Areas

Multiple Use Areas

Wildlife Corridors
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Pima County spans more than 9,000 square miles and 
is at the crossroads for two ecoregions – the Apache 
Highlands, which create the mountainous sky islands, 
and the Sonoran Desert, which stretches west from 
Tucson across the Colorado River into California and 
south into Mexico. Considered the hoƩ est of North 
American deserts, the Sonoran Desert is also the most 
biologically diverse, with bi-annual rainfall and mild 
winters.

Unique in its approach, Pima County’s plan is structured 
to refl ect the natural system through large working 
landscape reserves, as opposed to the more tradiƟ onal 
species-specifi c level approach which usually sets aside 
small and isolated refuges.

This regional planning approach looks to combine short-
term acƟ ons and long-range planning to protect and 
enhance the natural and cultural environment. Planning 
eff orts focused on six elements: Habitat, Corridors, 
Cultural Resources, Mountain Parks, Ranch ConservaƟ on, 
and Riparian ProtecƟ on.

SITE ANALYSIS

The agreement signed by the Tohono O’odham NaƟ on and Pima County 
Board of Supervisors

Examples of two aspects of conservaƟ on addressed by the SDCP



31

VegetaƟ on
The site is located in the heart of the Sonoran Desert and, 
based on site observaƟ ons, contains many protected species.  
Some areas of sensiƟ ve vegetaƟ on have been indicated on the 
constraints map, specifi cally, locaƟ ons of saguaro cacƟ .  An 
environmental assessment report should be conducted and 
consulted before any design and/or construcƟ on work begins.  
It may be necessary for another survey to be conducted, 
in accordance with the NaƟ ve Plant ProtecƟ on Ordinance.  
ConsultaƟ on of the Sonoran Desert ConservaƟ on Plan is 
recommended. 

Wildlife
Raptor nesƟ ng areas were found on-site, as indicated on the 
constraints map.  Based on iniƟ al fi ndings of an environmental 
assessment report, surveys have also been conducted for other 
animal species.  There was no reported evidence of pygmy 
owls, or nesƟ ng sites for desert tortoises.  A full environmental 
assessment report should be conducted and consulted before 
any design and/or construcƟ on work begins.

  

Saguaro CacƟ 

Washes
Desert Tortoise Tracks
Raptor Nests

Surveyed Wildlife

Fishhook barrel, Ferocactus wislizenii Prickly pear, OpunƟ a engelmanni

Creosote, Larrea tridentata Saguaro, Carnegeia gigantea

Jumping Cholla, OpunƟ a bigelovii Velvet mesquite, Prosopis veluƟ na

Blue palo verde, Cercidium fl oridum OcoƟ llo, Fouquieria splendens

SITE ANALYSIS
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Wash Setbacks

Washes
A major wash system imposes a major physical barrier (+/- 8 
feet deep), essenƟ ally dividing the site.  It is recommended that 
the majority of development occur on the west side of this wash 
system, and that the wash be leŌ  undisturbed. 

Minor washes occur throughout the site.  These waterways and 
their respecƟ ve setbacks defi ne the buildable areas of the site, 
which signifi cantly aff ects the overall plan.

SITE ANALYSIS
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Floodplain Setbacks 
Although Pima County has no jurisdicƟ on on the Tohono 
O’odham reservaƟ on, it is recommended that the ordinances 
in place in Pima County be used as guidelines for the design in 
the Gu Achi district.

 

SITE ANALYSIS

FLOODPLAIN SETBACKS, PIMA COUNTY
Ordinance

Title 16 Floodplain and Erosion Hazard Management, §16.54.030

Chapter 16.40 

EROSION HAZARD AREAS AND BUILDING SETBACKS 

SecƟ ons: 

16.40.010        Building setback requirements. 

16.40.020        Setbacks near major watercourses. 

16.40.030        Setbacks from minor washes. 

16.40.010 

Building setback requirements. 

In erosion hazard areas where watercourses are subject to fl ow-related erosion 
hazards, building setbacks are required as set out in SecƟ ons 16.40.020 and 
16.40.030. (Ord. 1999-FC-1 § 1 (part) 1999; Ord. 1988-FC2 Art. 12 (part), 1988) 

16.40.020 

Setbacks near major watercourses. 

For major watercourses, with base fl ood peak discharges of two thousand cfs or 
greater, the following building setbacks shall be required where approved bank 
protecƟ on is not provided: 

A. Along the following major natural watercourses where no unusual condiƟ ons 
exist, a minimum building setback, as indicated below, shall be provided at the Ɵ me 
of the development unless an engineering analysis which establishes safe limits is 
performed by an Arizona registered professional civil engineer and is approved by 
the county engineer. Unusual condiƟ ons include, but are not limited to, historical 
meandering of the watercourse, large excavaƟ on pits, poorly defi ned or poorly 
consolidated banks, natural channel armoring, proximity to stabilized structures such 
as bridges or rock outcrops, and changes in the direcƟ on, amount and velocity of the 
fl ow of waters within the watercourse. 

1. The building setback shall be fi ve hundred feet along the Santa Cruz River, 
Rillito Creek, Pantano Wash, Tanque Verde Creek and the Canada del Oro Wash 
downstream of the confl uence with Sutherland Wash; 

2. The building setback shall be two hundred fi Ō y feet along major watercourses with 
base fl ood peak discharges greater than ten thousand cfs; 

3. The building setback shall be one hundred feet along all other major watercourses 
with base fl ood peak discharges of ten thousand cfs or less, but more than two 
thousand cfs. 

B. Along major watercourses where unusual condiƟ ons do exist, building setbacks 
shall be established on a case-by-case basis by the county engineer, unless 
an engineering study which establishes safe limits is performed by an Arizona 
registered professional civil engineer and is approved by the county engineer. When 
determining building setback requirements, the county engineer shall consider 
danger to life and property due to exisƟ ng fl ood heights or velociƟ es and historical 

channel meandering. Unusual condiƟ ons include, but are not limited to, historical 
meandering of the watercourse, large excavaƟ on pits, poorly defi ned or poorly 
consolidated banks, natural channel armoring, proximity to stabilized structures such 
as bridges or rock outcrops, and changes in the direcƟ on, amount, and velocity of the 
fl ow of waters within the watercourse. (Ord. 1999-FC-1 § 1 (part) 1999; Ord. 1988-
FC2 Art. 12 (A), 1988) 

16.40.030 

Setbacks from minor washes. 

For minor washes with a base fl ood peak charge of two thousand (2000) cfs or less, 
the following building setbacks shall be required where approved bank protecƟ on is 
not provided: 

A. Along minor watercourses where no unusual condiƟ ons exist, a minimum setback 
of fi Ō y feet shall be provided at the Ɵ me of development unless an engineering 
analysis which establishes safe limits is performed by an Arizona registered 
professional civil engineer and is approved by the county engineer. Unusual 
condiƟ ons include, but are not limited to, historical meandering of the watercourse, 
large excavaƟ on pits, poorly defi ned or poorly consolidated banks, natural channel 
armoring, proximity to stabilized structures such as bridges or rock outcrops, 
and changes in the direcƟ on, amount, and velocity of fl ow of the waters in the 
watercourse. 

B. Along minor washes where unusual condiƟ ons do exist, building setbacks shall be 
established on a case-by-case basis by the county engineer, unless an engineering 
study which establishes safe limits is performed by an Arizona registered professional 
civil engineer and is approved by the county engineer. When determining building 
setback requirements, the county engineer shall consider danger to life and property 
due to exisƟ ng fl ood heights or velociƟ es and historical channel meandering. (Ord. 
1999-FC-1 § 1 (part) 1999; Ord. 1988-FC2 Art. 12 (B), 1988)
  
hƩ p://landuse.law.pace.edu/landuse/documents/laws/reg9/Reg9_AZ_PimaCounty_Riparian.doc
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Views
Views from the site are predominantly posiƟ ve, capturing the 
Quijotoa Mountains to the north and west, the Santa Rosa 
Mountains to the north and east (including Gu Achi peak), 
and the Comobari Mountains to the west. Views across the 
conƟ nuing plain to the south of the site are mainly obscured 
by vegetaƟ on. The view directly north is slightly less desirable 
due to the prominent water tower at the elder care facility. 
Views into the site from Route 15 are fairly exposed as it is a 
fl at area. 

SITE ANALYSIS

VIEWS
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View of site from Sunrise Hill
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      CONSTRAINTS MAP
The compilaƟ on of the informaƟ on from the site analysis led to 
the creaƟ on of a constraints map, which helps determine which 
parts of the site are appropriate for development.

LEGEND

100’ setback at major wash

50’ setback at minor wash

No build areas

Raptor nesting area

Indian Route 15

Unpaved roads

Electrical lines (69 kV)

Fiber optic lines

Fences

Saguaro Cactus (20 ft. buffer)

1 mile (5,280’) Typ.
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   •   accessibility
   •   thermal comfort
   •   material/labor cost and local availability
   •   cultural appropriateness - fi nding a balance between tradiƟ onal and modern lifestyles as desired  by residents
   •   environmental appropriateness
   •   integraƟ on of outdoor space
   •   fl exibility of design to accommodate diff erent/changing family sizes
   •   environmental sustainability (water-harvesƟ ng, solar collecƟ on, passive solar strategies, thermal mass)
   •   economic sustainability (cost of maintenance, cost of uƟ liƟ es, support of local economy)

The single-family designs focus on:
   •   sustainability
   •   expression of local culture and 
environment
   •   ease with which the house can 
be made to accommodate a variety of 
family sizes, from 1-4 bedrooms

Single-Family Units

MulƟ -Family Units

The Drachman InsƟ tute led fi ve 4th-year professional architecture 
students in an intensive four-week design studio project at the 
University of Arizona School of Architecture (ARC 402 class).  
Students worked with staff  from the Tohono O’odham Ki:Ki 
AssociaƟ on and the Drachman InsƟ tute to design both single-
family and mulƟ -family housing prototypes. 

The fi rst step in the process was a period of intense research, 
through which students gained an understanding of the Tohono 
O’odham culture, especially with regard to their relaƟ onship with 
the built and natural environments – how they both infl uence 
and are infl uenced by their culture and society.

Students then developed conceptual diagrams to abstractly and 
graphically demonstrate the merger of cultural signifi cance with 
modern applicaƟ on.  These diagrams became the conceptual 
generator for the students’ architectural design response.

Finally, each student developed a culturally and environmentally 
sensiƟ ve design for one parƟ cular housing type.  Two students 
designed mulƟ -family units while three students developed 
single-family homes.  AŌ er review by the Drachman InsƟ tute, 
the designs were presented to staff  from the Tohono O’odham 
Ki:Ki AssociaƟ on for their review and feedback.  

HOUSING CONCEPTS
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The mulƟ  family designs focus on:
   •   sustainability
   •   expression of local culture and 
environment 
   •   integraƟ on of exterior spaces while 
maintaining privacy

Design ConsideraƟ ons:
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MulƟ -Family AƩ ached Housing
Design by Karie Wesƞ all

Design incorporates:
•   Thermal mass wall on NW to moderate summer aŌ ernoon 
heat gain
•   Semi-private porches to the South
•   Water-harvesƟ ng from roofs
•   Natural venƟ laƟ on through placement of windows and the 

orientaƟ on relaƟ ve to prevailing winds

 

HOUSING CONCEPTS

1BR

2BR

3BR



one bedroom two bedroom three bedroom | scale : 1/4” = 1’ - 0”
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HOUSING CONCEPTS

MulƟ -Family AƩ ached Housing
Design by Heidi Grimwood

Design incorporates:
•   Use of natural daylight to reduce lighƟ ng costs
•   Semi-private, covered porches to the south to prevent heat 
gain from sun in summer, leƫ  ng winter sun in
•   Water-harvesƟ ng from roofs
•   Private back porches to provide desert access
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HOUSING CONCEPTS

Single-Family Detached Housing
Design by Gerardo E Valenzuela GuƟ errez

Design incorporates:
•   Private, semi-covered porch central to house
•   Use of natural daylighƟ ng to reduce lighƟ ng costs
•   Flexible-use room adjacent to kitchen - doors and windows 
open almost completely creaƟ ng indoor/outdoor space
•  Kitchen/dining/living space to south has large windows 
which are shaded in the summer, but let winter sun in to warm 
the space, reducing heaƟ ng costs

View east from kitchen - summer morning

View east from kitchen - winter day

Central porch area

Floor plan with 
addiƟ onal bedrooms in 
red and orange
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HOUSING CONCEPTSPLAN 4 OO

N
PLAN 2 BEDROOM

N      Floor plan - 2 Bedroom     Floor plan - 4 Bedroom

Growth DiagramAir Movement

Enclosure OpƟ ons: Top- sliding panels; BoƩ om- wrought iron trellis

Single-Family Detached Housing
Design by Amanda Spear

Design incorporates:
•   Use of rammed earth for exterior walls, providing thermal 
mass and slowing heat gain
•   PlenƟ ful outdoor space, including kitchen and hallway
•   Deep overhang to south prevents summer sun from heaƟ ng 
the slab and walls
•  Ease of expansion - 2 bedroom design accommodates 3rd 
and 4th bedroom and extra bath
•   Covered parking to west keeps harsh aŌ ernoon sun from 
heaƟ ng walls 
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HOUSING CONCEPTS

a

b

c

d

e

f

g

a.  solar water heater reduces energy intake
b.  pvc array supplements electric supply to house
c.  water catchment system uses roof drainage to water plants, etc.
d.  vented ramada to the west shades the house from the hot afternoon 
 sun and allows hot air to escape the space
e.  windows at different heights encourage cross-ventilation
f.   porous fencing allows natural ventilation in back hall
g.  front porch offers covered walkway, but allows rain to reach the 
 garden

sustainable features

one bedroom 1/8” = 1’ - 0” two bedroom 1/8” = 1’ - 0” three bedroom 1/8” = 1’ - 0”

Single-Family Detached Housing
Design by Colleen Cummings

Design incorporates:

•   Private porch, dining, and garden area central to house

•   Use of natural daylighƟ ng to reduce lighƟ ng costs

•   Covered carport to the west protects the house from harsh 

aŌ ernoon sun

•   Kitchen wall opens onto outdoor dining space

•   Ease of expansion - bedrooms are easily added and can be 

coupled with the expansion of an enclosed yard

•   Ample outdoor space not requiring condiƟ oning is coupled 

with comfortable indoor rooms. One Bedroom Plan Two Bedroom Plan Three Bedroom Plan







IntroducƟ on 

Based on the informaƟ on found through the cultural research, 
collaboraƟ on with the Gu Achi community and TOKA, site 
analysis, and through the development of the Constraints Map, 
the Drachman Insitute developed a Master Site Plan for the Gu 
Achi District housing development.

The design was based on the importance of a culturally 
and environmentally appropriate response.  Many of the 
programmaƟ c elements, such as a commercial center, a 
community center, public services, wastewater treatment 
faciliƟ es, and both mulƟ -family and single-family residenƟ al 
lots were located strategically to take advantage of natural site 
features.  Many of the roads and developments were designed 
in accordance with wash fl ow paƩ erns.  Also, the disturbance 
of exisƟ ng signifi cant vegetaƟ on, such as saguaro cactus, was 
avoided.  Outdoor space became an expressed natural resource, 
and the community was designed to enhance the pedestrian 
experience, the connecƟ on to the desert through trail systems, 
outdoor acƟ vity around the community center, and sidewalks 
connecƟ ng community ameniƟ es.

The goals of the design include:

ProgrammaƟ c Elements
   •   80 residences - 40 aƩ ached, 40 single-family detached
   •   Commercial space
   •   Community center
   •   Public services
   •   Open space
   •   Wastewater treatment faciliƟ es

Quality
   •   Maintain aestheƟ c of natural desert landscape
   •   Preserve washes and maintain setbacks from fl oodplain
   •   Preserve wildlife habitats
   •   Create a pedestrian friendly streetscape
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Preliminary Concepts
On February 13, 2009 the Drachman InsƟ tute was invited to 
present site plan opƟ ons to the Gu Achi District Council at their 
monthly district council meeƟ ng.  The following concepts were 
presented to address diff erent design opƟ ons:

Concept A
•   Phase I:
 •   2 entrances from IR 15
 •   1 main road through residenƟ al and commercial zones
 •   MulƟ -family, aƩ ached units to the northwest near commercial 
      zone and community center
 •   Single-family, detached housing to the southwest
 •   Open Space split between the two zones
 •   Wastewater treatment area
• Phase II:
 •   AddiƟ on of rental and for-sale units
 •   Loop roads providing access to new units
 •   Expansion of wastewater treatment area

SITE CONCEPT
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Concept B
•   Phase I:
 •   3 entrances from IR 15
 •   1 main road through residenƟ al and 1 road providing access to 
      commercial zones
 •   All residenƟ al units concentrated to southwest
 •   Open space centralized in residenƟ al zone
 •   Community Center central to Phase II plan
 •   Wastewater treatment area
• Phase II:
 •   AddiƟ on of rental and for-sale residenƟ al units to northwest
 •   Loop roads providing access to new units
 •   Expansion of wastewater treatment area

Concept C
•   Phase I:
 •   1 entrance from IR 15
 •   1 main road through commercial zone; 2 roads provide access to 
      residenƟ al zone
 •   Community Center to southwest in vicinity of Sunrise Hill
 •   Open space centralized in residenƟ al zone
 •   Wastewater treatment area
• Phase II:
 •   AddiƟ on of rental and for-sale residenƟ al units to northwest
 •   AddiƟ on of commercial space to northwest
 •   North entrance from IR 15
 •   New road connecƟ ng northern and southern zones
 •   Expansion of wastewater treatment area
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Master Site Plan
 

Based on feedback received from the Gu Achi District Council, 
the Tohono O’odham Ki:Ki AssociaƟ on, and other community 
stakeholders on the preliminary site concepts, the Drachman 
InsƟ tute developed a fi nal Master Site Plan.  This plan represents 
the culminaƟ on of design iteraƟ ons through collaboraƟ on and 
expresses a community desire for a cultural and environmental 
design approach.

•   Phase I:
 •   2 entrances from IR 15
 •   1 main road with a loop through Phase I residenƟ al 
      neighborhood
 •   41 residenƟ al units concentrated to southwest (21  
       single-family detached and 20 aƩ ached units)
 •   Open space contains trail systems bordering on the 
       undisturbed desert to the southeast of the 
       development
 •   Community Center to the southwest, acƟ ng as   
      a buff er between Sunrise Hill and residenƟ al   
      development
 •   Wastewater treatment lagoon placed on the 
      far east side of the main wash away from residenƟ al 
      development with a small access road
 •   Public services provided at the north entrance

• Phase II:
 •   40 residenƟ al units to the northwest (20 single-  
      family detached and 20 aƩ ached units)
 •   Loop roads providing access to new units
 •   Central open space in the northern residenƟ al 
      zone, preserving natural drainage areas

SITE CONCEPT

5 ACRES

10 ACRES

15 ACRES

1,000 FEET SETBACK



On the following pages the Master Site Plan has been enlarged 
to show both the Southwest Quadrant (Phase I) and the 
Northwest Quadrant (mainly Phase II) in greater detail.

SITE CONCEPT
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Southwest Quadrant
Phase I - 
   ResidenƟ al Units
 •     6  AƩ ached Units (1-bedroom)
 •   14 AƩ ached Units (2-4 bedrooms)
 •   21 Detached Units (2-4 bedrooms)

   Community Center Complex
 •   Community Center
 •   Sports Fields
 •   Ramadas and Picnic Tables
 •   Trail System
 •   Community Gardens
 •   Playground
 •   Parking

   Commercial
 •   Space to accommodate a variety of commercial 
     needs: grocery, laundromat, internet cafe, auto 
     shop, post offi  ce, etc.
 •   Parking in 3 lots

SITE CONCEPT
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Northwest Quadrant 
Phase I - 
   Public Service Buildings
 •   Space Provided for Modular Units to 
      Accommodate:
  •   Health Clinic
  •   Fire Sub-staƟ on
  •   Police Sub-staƟ on
  •   Solid Waste Management

Phase II - 
   ResidenƟ al Units
 •    6 AƩ ached Units (1 Bedroom)
 •   14 AƩ ached Units (2-4 bedrooms)

 •   20 Detached Units (2-4 bedrooms)

SITE CONCEPT
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SITE CONCEPT

View LocaƟ on

Community Center

View from Sunrise Hill looking toward the community center 

and park with retail/commercial development beyond.
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View LocaƟ on

 

SITE CONCEPT

ResidenƟ al Zone
View looking north toward the one-bedroom aƩ ached units 

with the residenƟ al neighborhood beyond.


