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Abstract 

A building constructed of "green" materials and addressing its mechanical 
requirements by utilizing sun, wind, water, earth and biology reduces Its negative 
impact on the planet's resources; this approach also has the potential to make â  
positive effect on the site's ecology. 

Green materials are those whose extraction, manufacture, use and post-
demolition destination are considered to have a lower negative ecological impact 
than some more conventional and toxic materials. Small-scale solar power, | 
hydro power and wind power have the ability to meet electrical needs without 
producing the excessive pollution associated with traditional fossil or nuclear 
electrical production technologies. Wind and ventilation using the Venturi effect, 
passive solar design, passive cooling and geothermal energy can be used to | 
regulate the interior temperature and humidity of a building and make it energy 
efficient. Biological processes can be used to treat wastewater to return it I 
directly to the site as nutrient-rich water suitable for irrigation. Reuse of inherent 
energy in waste products provides the nutrients to improve the natural resources 
of the site. Utilizing these techniques eliminates dependence on established 
infrastructure that is reliant on non-renewable resources, responsible for a 
significant portion of pollution and limits potential sites. 

The facility will be a visitor's center in the Aravaipa Canyon Preserve in 
Arizona, 90 miles northeast of Tucson. The 7000-acre preserve has an arid 
climate at an elevation of 2800-6150 feet. A flowing stream provides the preserve 
with a biologically diverse riparian forest. Fish, birds, bighorn sheep and 
mountain lions are among the animals protected by this preserve owned by the 
Nature Conservancy. The preserve is adjacent to the Aravaipa Wilderness Area, 
an extremely sensitive ecosystem administered by the Bureau of Land 
Management. 

The Wilderness Area is very popular, however only 50 people per day are 
allowed into this 35,000 acre protected habitat. The preserve is about 60 miles 
from other popular hiking and camping locations in the Coronado National 
Forest. The Visitor's Center will be a place for people to see educational exhibits 
about the history and ecology of the land, learn about the restricted Wilderness 
area, its wildlife and resources and the mission and efforts of The Nature 
Conservancy. The facility will also host tours, workshops, seminars and 
fundraisers. 
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Theory Issue: energy efficiency 

The primary concern of green design is energy efficiency for the purpose 

^causing the least negative impact on the environment during material 

» 
selection, construction and throughout the life of a building.̂  This has arisen out 

¥ 
of the concern that current resource consumption is having a devastating effect 

» 
on the planet's ecology, and that current use, design and construction of our built 

environment greatly contribute to this depletion. Proper planning can minimize 

our negative effects on the earth's ecosystems and in the best case scenario 

6 

c 

have a positive effect. 

| H The designs for energy efficient responses vary with every site. People 

* 

build "their houses over time and (learn) peculiarities of their site, developing 

precise knowledge of place and making original and unique design responses."' 

I 
This is what Jusuck Koh refers to as phenomenology and he compares the 

• 
design of the structure to the evolution of an organism whose form can only be a 

response to its surrounding environment. Ian McHarg states that the design, 

which has adapted itself to use the least energy to meet the needs of the users, 

represents an evolved design. He also compares this evolutionary process to an 

organism whose fitness to its environment can be evaluated by how much 

energy is wasted In order for it to survive.̂  

^Crosbie, Michael, Green Architecture. 1994, p8. 
JCowan, Stuart and Van der Ryn, Sim, Ecoloaical Design, p.54 
^ McHarg, Ian, Design with Nature. 1969 p.6 
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Theory Issue: energy efficiency 

Potential Design Response: 

Passive solar design: 

Passive solar design seems the most common method of addressing the 

issue of energy efficiency. The success of an energy efficient structure relies 

largely on elements of the design such as south glazing, orientation, insulation, 

and thermal mass. By designing around the seasonal changes of the angle of 

the sun for either radiant heat or shade, the heating and cooling loads can be 

decreased or possibly eliminated. 

Architectural precedent: 

In very cold climates like that of Denver? 

Colorado, designers can keep spaces at a tolerable 

temperature just by using the energy of the sun. 

Richard Crowthers' "Ecologic Research Facility" has 

supplementary electric heat when the climate is 

overcast for extended periods. On days of -22 

degrees F outside, the master bedroom remains at 66 

degrees F with the use of south glazing, insulation, 

and thermal mass. 
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Theory Issue: energy efficiency 

Potential Design Response: 

Natural Ventilation: 

The wind can be used to cool a 

building and provide ventilation. 

Architectural precedent: 

The Jersey Devils designed and built 

El Camino con Corazon in Baja, Mexico, 

which requires no air conditioning. By 

simply shading the house, providing small 

pools for evaporative cooling, and 

designing the structure to take advantage 

of prevailing winds to cool the house, a 

comfortable place is created in a hot 

environment without continued dependence 

on non-renewable resources.* 

^ Crosbie, Michael J. Green Architecture. 1996 

•m^MSffBiff^^'—•••"""" "̂ '̂̂ '̂ -̂  mam 



i nm itfai ^Ph^ 

Potential Design Response: 

Thermal Storage: 

^ 1 Duhng cold weather, heat can be 

moved from a thermal storage 
m 
area to living spaces. This can 

m 
be a separate space or part of 

m 
the building itself 

yVaWi. Bsapm> 
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Architectural Precedents: 

1 ^ The Silo House, designed and built by the 

Jersey Devils, utilizes a crude but 

effective method of thermal storage. 

The collector atop the house is simply 

a chamber with south facing glass and 

flat black interior walls. The air is 

siphoned from the chamber into a 

gravel bed below the house, which 

holds the heat.̂  

tk>lk.vtor 

Crosbie, Michael J. Jersey Devil Desion Build Rnnk 1985. P 50-55 
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offered and only be provided if its function is necessary and there is no non

electrical altemative. 

Architectural Precedents: 

The Harmony Resort in 

Maho Bay, U.S.V.I, contains units 

that use efficient lights and 

appliances to meet the needs of 

the occupants. Because this resort 

is targeted for ecotourists, a 

console can be used to monitor 

electrical consumption, and time its 

use during hours of peak sunlight. The 

resort is powered with photovoltaic 

The Harmony Resort in Maho Bay, U.S.V.I. 

Zeiher, Laura. Ecoloaical Architecture. 1996. pi 
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Theory Issue: natural improvement 

Malcolm Wells proposed a simple method for evaluating the 

environmental balance. A score sheet lists the following items: creates pure air 

and water, stores rainwater, produces its own food, creates rich soil, uses and 

stores solar energy, creates silence, consumes its own waste, maintains itself, 

matches nature's cycles, provides wildlife and human habitat, moderates local 

weather, and is beautiful."" The designer subtracts points if the design seldom 

accomplishes these tasks, or adds them if it always does. The score is a crude 

measure of the environmental fitness of the project. Wells defines architecture 

as a compromise with nature, the relationship with nature being inevitable. 

Designers must have a relationship that is beneficial to both. 

Trv.\ 

25, 

i. 

L ^ 
Illustration by Malcolm 
Wells. Proposed "land 
bridge" 
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^Wells, Malcom. The Absolute Constant Incontestablv Stable Architectural Value^ 
System. Whole Earth Catalog, p. 218 
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Theory Issue: natural improvement 

Potential Design Response 

Create clean air: 

Planting certain types of houseplants within the architectural design will 

increase the amount of oxygen and decrease the amount of toxins in the air 

emitted by building materials and fumishings, as well as people. 

Architectural precedents: 

The Biohome constructed by NASA is a hermetically sealed living unit that 

was built to be energy efficient. In this sealed environment, people felt ill after 

spending prolonged periods in the unit. NASA then added 15 houseplants to 

fulfill the individuals' needs for clean air. The hydroponically grown plants were 

successful in cleaning the air of volatile organic chemicals and making the 

atmosphere safe 

2 Wolverton, Dr. B. C, How to GrovfTresh Aff*. 50 Houseplants that Purify your Home or Office. 
New York: Penguin Books, 1996. p. 21-23. 
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By composting food waste, using 

gray water and treating human waste it 

then becomes a valuable resource 

capable of nourishing and enriching the 

Architectural precedent: 

^ H The Center for Regenerative 

Studies utilizes gray water and nutrient 

rich water from the aquaculture pond to 

fertilize the plants that are growing on site. 

There is a simpler model of this 

same concept in the "Earthship" design by 

Michael Reynolds. An indoor planter is 

immediately adjacent to both the south 

glass wall and a wash basin. The basin 

drains directly into the planter. 

iiSS^HBSBOB^^^^^H " • ^ ^ • - " • ^ - -
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means, they can be improved. 

Architectural precedent: 

An example of a project that 

enhances the original environment is "The 

Farm In Boulder Valley". The developer 

will transform an unsightly gravel mine site 

into artificial wetlands by 

contouring and replanting the 

scared land. The project is to be a 

very profitable housing 

development whose value will be 

increased by having wildlife habitats instead 

of an abandoned mine in the vicinity.̂  

^ Perletz, Robert, "The Farm in Boulder Valley," Urban Land, June 1997, 80-81 
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Theory Issue: self reliance 

Integrating small-scale solar power, wind power and hydropower 

technologies, as well as sustainable agricultural technologies and small-scale 

biological waste treatment facilities into building design, can reduce the impact of 

man on the ecosystem. Traditional power supplies and other infrastructure 

restrict buildings to being "on the grid"; application of these sustainable 

technologies can liberate people from the electrical grid to live almost anywhere 

they wish. 

; 

Potential Design Response: 

Solar electricity: 

Numerous ways of converting 

sunlight into electricity are available. 

The most common is to use 

photovoltaic cells. Other methods exist 

such as prime focus concentrators. This 

Is essentially a parabolic dish, or dishes, 

or an array of mirrors that focus all of 

the sunlight hitting the dishes onto one 

very small point. At this point, either the 

light is concentrated on a photovoltaic 

cell, a sterling engine to generate 

electricity, or water that will be 

converted to steam. 

• * • # 

Above: These two stretched membrane solar 

concentrators track the sun's path to concentrate 

the light on a sterling engine, producing a net 

electrical output of 53kW for the Solar Village of 

the Saudi Arabian National Center for Science 

and technology. Below: Sterling Engine. 

www.solstice.crest.org/renewable/dish-

stlrllng/chapter2/developed. html 
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chemicals 

Architectural precedent: 

The Wildfowl and 

Wetlands Center design 

for Sllmbridge, England 

proposes the use of a 

reed bed to treat the solid 

waste of the visitors. In fact, 

the designer is so sure of the 

abilities of the system that the 

reed bed is placed at the 

entrance of the building without 

'fear of odor.̂  The same prominent 

location is used at the National 

lAudubon Society in Florida.̂  

h -
Wells, Malcolm. Infrastructures. Brewster, MA: The Underground Art Gallery. 1994. P. 60. 
Wildfowl and Wetlands Center. Architectural Design v 67, no. 1 / 2 (Jan/ Feb 1997) p69 
Living Technologies Website: www.livingmachines.coni/visit/mdex.html 

http://www.livingmachines.coni/visit/mdex.html
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that, through proper planning, can be incorporated 

into the systems of the design of a structure. This 

further reduces the energy consumed by the users by 

saving direct and indirect transportation energy 

required to acquire food. The added psychological 

benefit of growing one's own food is noteworthy. 

Architectural precedents: 

The Forest House Is a design for a self-reliant 

home; greenhouses are vertically stacked up the south 

elevation, providing enough space to grow food to 

sustain the occupants. Sim Van der Ryns' design for 

the "Integral Urban Home" includes spaces for growing 

vegetables and raising fish and chickens or rabbits. 

Scraps, waste composted on site, as well as gray water are used as fertilizer or 
m 
feed. 

^J^^;,!.U,r' J • i I I I. . . ^ 
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Sim Van der Ryns' concept for the integral urban home illustrating the 
Importance and relationships of in-home food production systems. 

The Integral Urban Home p. 10 
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from toxins as possible 

Potential design response: 

Use materials that are 
considered waste. 

I This eliminates the need to 

Extract raw resources and manufacture 

new materials. These sustainable 

materials include salvaged items and 

engineered wood products, such as "I 

joists", glue-laminated beams, and 

oriented strand board, composed of 

milling by-products. 

architectural precedents: 

I n The architecture of Michael 

Reynolds is based on this philosophy of 

building with salvaged matehals. In his 

designs, the most typical reused materials 

Above: house constructed of reused tires 
and earth 

Below: stmcture made of aluminum cans 

are old tires. A wall made from tires rammed with earth, then stacked and 

fastened like masonry units and waterproofed, makes a very energy-efficient 



Built Contextual Issue: green material selection 

wall.̂  Reynolds also incorporates passive solar technology, straw bale 

construction and water and waste recycling in some of his projects. 

Plinny Fisk, an Austin building researcher, also utilized salvaged material 

for the construction of his experimental sustainable farm in Laredo, Texas. Straw 

bales and ojd oilrig drilling stems offset the costs of structural steel and 

insulation.̂  

^. f — 

h^TIi&f;-

Center for Maximum Building Potential research 
farm in Laredo, Texas, constmcted of reused 
materials. 

^Reynolds, Michael, Earthship Volume 3. 1993 pp. 2-3 
^Plinny the Greener Architecture, June 1998 pp. 56 
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Conservation Agency erected a 

tourist center in Aboriginal (Anagnu) 

Australian land so people could 

appreciate the land and aboriginal 

culture. The facility is built for the 

Anagnu who accept visitors, giving 

them "an opportunity to meet 

Anagnu one to one and exchange 

perceptions of different and common 

humanity." The design and 

construction of the center reflects 

the Anagnu's close relationship to 

nature. It utilizes sand from the site for fte foundation, walls and floor. Also, 
I 

'highly efficient and sustainable radially sawn Victoria plantation hardwoods have 
I 

been used for the roof structure and wall linings 

^ Burgess, Gregory. "Towards and Ecology of Architecture." Architecture and Urbanism. n. 32( 
(June 1997): pp 106. 
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In Slaton, Texas, Ron Peek is 

building his own home of straw bales. He 

has chosen this building system because 

of the low cost of the materials (another 

advantage of using abundant resources). 

Simple construction and excellent 

insulation are other advantages. 

The Real Goods Trading 

Company sells environmentally friendly 

products, sustainable energy technology 

devices, and information on sustainable living. 

The building is constructed of 600 rice straw 

bales and pressure-applied adobe.'* "Previously, 

rice straw has been disposed of by open 

burning, a practice that contributes to the 

production of carbon dioxide, the so called 

"greenhouse gas" which is the leading cause of 

global warming. By using this agricultural by

product as a building material everyone benefits. The farmers receive income for 

their straw bales, no carbon dioxide is produced, and the builder benefits from a 

low cost, highly efficient building material that minimizes energy consumption."^ 

"* Real Goods Trading Company Retail Showroom and Master Plan. 
http:www.ecodesign.org/edi/projects/design/realgoods.html 
^ www.realgoods.com/SLC/index.htm 

B 3 8 ^ ^ ^ ^ ^ ^ ^ Si&iSS! BdiflrB>ad^fk - '•! -' M.ui.f.m 
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Built Contextual Issue: regional identity 

The architecture and art designs local to the region should be addressed 

in the architectural design. The traditional architectural designs of the Southwest 

include adobe structures, kivas, cliff dwellings and tepees. An ancient cliff 

dwelling exists two miles south of the site, and the San Carios Indian Reservation 

(Apache) is ten miles to the north. 

Potential design response: 

Employ thick earthen walls, tensile assemblies and regional 

Native American motifs in the design. 

Architectural Precedents: 

h Pueblo Bonito at Chaco Canyon, 

New Mexico, was the trade center for the 

Anasazi people from 900A.D. until 

1150A.D. The complex was constructed of 

adobe walls, which absorbed the heat of 

the sun during the day; this stored heat was 

released at night to keep the occupants Pueblo Bonito at Chaco Canyon, New Mexico 

warm. The structures are facing the south for 

optimum heat gain. "It is known that the religion and daily lives of the Anasazi 

were sensitively attuned to the sun's influence »i 

I 
^ Baxter, Victor. "CHACO/Pueblo Bonito: A Computer Analysis Applied to an 
Ancient Solar Dwelling.", Landscape Joumal. v.1, n.2 (1982): Pp. 85-90. 

WMMWJJli^J.^^ ^^^^^s^^^^s 
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Built Contextual Issue: regional identity 

The Haj Terminal in Jeddah, 

Saudi Arabia, built by Skidmore, 

Owings and Merrill in 1982, was 

designed to reflect the nomadic ten^^ 

of the Middle East. The stmcture is 

ideal for the arid climate of the 

region for which it was designed, a 

well as the arid southwestern 

United States. 

The cliff dwellings and kivas of 

Mesa Verde National Park offer a 

glimpse of the homes and lives of 

the people of the Anasazi culture 

that once lived there. These cliff 

dwellings also have an optimum 

location that allows the sun into 

the dwelling only during cold 

months when the sun is low on 

the horizon. 

ss^asss ^^S^^^S E S R SB^ 



and crafts are displayed. Anangu have "enriched the building enormously by 

superb Tjukupa painting on the sand walls, painted tiles and formed glass which. 

along with ceremonial song and 

dance cycles, vividly 

introduce visitors to Anangu 

perception and culture 

Photos to the right show 

some of the native designs 

done on the walls of the 

visitors center. 

^ Burgess, Gregory. "Towards an Ecology of Culture." Architecture and Urbanism, n.320, June, 
1997. p. 106,107. 
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The facility will be In a natural conservation area; therefore, the building 

will not infringe on any sensitive or rare flora or fauna. 

Potential Design Response: 

Pier foundation 

The structure could be 

supported by piers, which 

would minimize excavation. 

Architectural Precedent 

Natchez Street Pavilion, built by 

Jersey Devil Architects in Seaside, 

Florida, is a boardwalk / pathway over 

sand dunes that are highly prone to 

erosion. To protect this valuable land, 

piers support the path, which lowers 

the impact on the landscape. James 

Cutler designed the Faulk Residence 

to sit on piers, minimizing damage to 

the site 1 

^F^^^irv^v 

Zeiher, Laura. The Ecology of Architecture 1996. p203 
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Natural Contextual issue: minimizing innpacton site 

Potential Design Response: 

Trees should not be cut down, and habitats for wildlife 

wiljbe avoided. 

Architectural Precedent: 

The designers of the 

Harmony Resort in Maho Bay, 

St. John U.S.V.I. took great | g 

care to disturb the natural 

environment as little as possible. One 

solution to this problem was to design the 

resort as small, individual units. "The 

structures' relatively small footprints allow 

them to be fit among the trees, thereby 

preserving a maximum amount of vegetation 

and soil. Siting was done by the 

construction team under strict review by 

Maho representatives."^ 

Harmony Resort in Maho Bay, St. John 
I I .Q\/1 

^ Zeiher, Laura C. The Ecology of Architecturft New York: Watson- Guphlll Publications 1996 
P. 156 

Footpath connecting Individual units, which 
also cames utility lines. 



Potential Design Response: 

Replant vegetation that 

is disturbed during 

construction. 

Architectural Precedent: 

After the piers were completed on the 

Pauik residence, any vegetation that 

y ' -• 

f i 
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was removed to make room for the 

structure was replanted near Its original 

growth area. 

- j ^ 
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Zeiher, Laura. The Ecology of Architecture. 1996. p203 
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region, they will reflect the colors 

and texture of the region. 

Architectural precedent: 

The Anangu Visitors center 

uses earth from the site that creates 

an apparent connection between 

the landscape and the building. 



the landscape: 

forms creates a sense of 

unity between the building 

and the site. 

Architectural precedent: 

in England is located among earthen 

mounds or 

foothills. The 

form of the 

building is 

also that of a 

mound, 

complete with earthen exterior 



landscape: 

itself inside the landscape or 

complete its lines orpattem. 

Architectural Precedents: 

The Hill House, designed and 

built by the Jersey Devils in the Santa 

Cruz Mountains of 

California, is literally in the 

Santa Cruz Mountains. The 

house is sited directly at the 

peak of the hill, completing 

the pattern of natural 

contours. 





Potential Design Response-

Use Passive Cooling Techniques: 

Using underground air intal<e tubes to cool the air as it enters the building, 

as well as having earth with plantings around the envelope of the building, will 

reduce the interior temperature in wanner weather. Plantings around the building 

will absort) most of the solar radiation, and the earth will absort) a small amount.^ 

Other methods of passive cooling include the use of a cooling tower and shading. 

^ Santamouris, M ,Ed. Passive Cooling of Buildings. (London: James and James, 1996) 363 
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Park Visitors Center uses 

underground air intake 

tubes to cool the air 

before it enters the 

building. 

The Llavaners 

house, near Barcelona, 

Spain, has much of the 

building envelope 

touching the earth to cool 

the structure; plantings are 

also utilized to reduce the 

thermal gain of the earth. 

Fv;*r"-''i' '.i^y'*"'iffl 



Natural Contextual Issue: Climate 

This Illustration of a building that 

utilizes a cooling tower, shows how the 

air enters the tower, and is cooled by 

either a mist of water in the tower or by 

passing through a wet surface. As the 

air warms it goes through ceiling 

registers. Into the attic then out the 

exhaust. 

ir/TAfCE . 

The use of a shade "umbrella" 

over a structure can 

significantly reduce the heat 

load on a building. The 

latticework supported by 

massive timbers keeps this 

desert home interior cool even 

on very hot days. 

Trf~^.'i^--ja»tSjSf| 



Natural Contextual Issue: Climate 

Potential Design Response: 

Usekinetic elements on the envelope of the structure to adjust to the 

conditions. ^ H 

777/s stmcture will experience dramatic seasonal and daily weather 

changes: the building should to be able to respond to them with its design. 

Architectural Precedents: 

The Phoenix Public Library designed by 

William Bruder, allows only indirect light 

into the library; computer operated 

a:?':dS^:£2:ir-:5^?5SSS 

louvers on the south face are 

programmed to constantly shift and 

block sunrays from entering the interior. 

; r 

^ 

The Roto-lid, 

developed by the 

Jersey Devils, is 

another automated 

kinetic climate control 

''^&- ^!^^m?-

^^' 

\ 

A^i 
-^'^ 

- ^ 

device. The Roto-lid is a long skylight placed on the east west axis of the 

structure. It contains a movable panel that admits only indirect sunlight while 
I 

venting hot air in warm months and admits direct light in winter months. By 
i 

closing the opening altogether it acts as insulation, trapping warm air inside. 

•.immmi^rtsmaL, g j i n j i I I I ! II, 
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Psychological Contextual Issue: conservation education 

The goal of the facility is to educate both children and adults about the 

benefits of conserving natural areas, resources and wildlife using exhibits, views, 

and workshops. 

Potential Design Response: 

P
Provide exhibition spaces. 

Ex^Mion spaces s,ou„ convey 

the mission and programs of The Nature 

Conservancy, as well as the unique 
m 
qualities and history of the wilderness, 

wildlife and people of the area. 

,|ib. 4 : / i y i *• ^'^-^ 
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Architectural Precedents: 

The Pacific Energy Center is a 

professional workshop "for design practitioners, 

academics, building scientists, utility managers 

and environmental advocates." Sponsored by 

Pacific Gas and Electric, the goal of the facility is 

to educate professionals through workshops and 

exhibits on energy-efficient design principles. 

The facility includes a large heliodome that 

duplicates sunlight paths on models. 
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provides an exhibit about a ship 
I 
that was excavated from the site, 

revealing the historical 

significance of the river. The 

purpose of the Welsh Wildlife 

Center is to promote "greater 
I 
public awareness of 

conservation, of habitats and 

wildlife, and the need to protect 

our fragile environment. 

Top: Desoto exhibit space 
pertaining to the shipwreck that 
was discovered on site. 

Middle: Desoto Visitors Center 
showing lookout to lake 

Bottom: Welsh Wildlife Center by 
Niall Phillips Architects. Oriented 
to view preserve. 

Philips, Niall and Judith, et. al., "Aspects of Wildlife." The Architects Journal. 199.52(1994) 
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Architectural Precedent: 

Children's Land facility in 

Japan is an educational 

center for children to learn 

about plants and animals and 

learn through experiments. It 

features two greenhouses; 

the greenhouse and nature 

observation center are part of 

the larger National Children's 

Land complex with a center 

house that can sleep 60. The 

building lies along a shoreline 

of a 100 ha site and has been 

built as a place specifically for children where they can play freely and learn 

about nature.̂  

^ "National Children's Land," Process: Architecture 79 (1988) 24-31 

mSm^^rA 
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Psychological Contextual Issue: perceiving nature 

One should not have the feeling of being disconnected with nature while 

inside the facility. 

Potential Design Response: 

Allow light which informs the user of both the times of 

''day and season. 

Architectural Precedent: 

^— The Real Goods Trading Company's Solar Living Center uses multi-level 

clerestory windows to allow natural light into the middle of the structure so that 

everyone 

inside has a 

connection 

to the 

outside. 

Real Goods 
Solar living 
Center in 
Hopland 
California 

Ay 
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^ ^ Potential Design 

fiesponse: 

their natural state 

bod revealing the natural grain 

appears more organic than painted 

wood. Masonry walls should be 

exposed and without any veneer. 

Architectural precedents: 

The Westminster Lodge in 

Dorset, England, has unsawn. 

untreated timbers on both the roof 

and wall structure. The Boulder 

House in Arizona's Sonoran 

Desert by Architect Charies 

Johnson seems to be fused with 

the natural landscape; this 

creates a very strong connection (and even an ambiguous border) between the 

natural and built environment. 
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psychological benefits as well as 

the chemical benefits mentioned 

eariier. The indoor plants should 

be indigenous to the region to 

enhance the relationship between 

the interior and exterior 
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Cultural Contextual Issue: sustainable development 

One goal of conservationists is to find ways to accomplish whatever tasks 

may be necessary to live and make a living without causing further harm to the 

environment. 

Potential Design Response: 

Use natural, passive atmospheric regulating techniques. 

It is necessary to maintain a comfortable thenval level and an adequate 

amount of fresh air Utilizing passive heating and cooling as well as natural 

ventilation in the design of the stmcture is an excellent way of saving money, 

which makes the financial bundens of making a living or supporting an 

organization easier 

Architectural Precedent: 

The National Pari< Service, in conjunction with the National Renewable 

Energy Lab, is currently undertaking an "ambitious program to bring energy 

efficiency to several of the country's most popular national parks (that) will save 

taxpayers millions of dollars and highlight the benefits of low-energy, passive 

solar building designs.""* The Visitors Center for the Zion National Pari< in 

Southwest Utah is one example of this program. Paul Torcellini, a National 

^ National Renewable Energy Lab Website: www.nrel.qov/hot-stuff/press/21 zionr.html 

L 

liflBMBJl '-^ 

http://www.nrel.qov/hot-stuff/press/21


Cultural Contextual Issue: sustainable development 

Renewable Energy Labs 

Scientist states, "An 

added bonus is that low-

energy, climate-sensitive 

building designs can 

enhance a visitor's 

enjoyment of the national 

parks. Once inside the 

Visitor Transit Center, 

people will see the best 

in energy-efficient 

building design, including 

daylighting through 

clerestory windows, 

natural ventilation, 

evaporative cooling and 

a thermal storage wall 

for radiant heat in colder 

months. 

The building will use at 
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Zion National Park Visitors center showing passive thermal 
techniques including cooling tower, clerestory windows, trombe 
wall, water harvesting, cool air intake and thermal mass. 

least 70 percent less energy than a conventional facility and will save the Park 

Service (and the taxpayer) about $350,000 over the projected 25-year life of the 

building, or $14,000 a year in energy costs." 

«• ,»». :=«««».•«. •* - 1 » « - . - . : . - ' - . . v IlllJiPillJI 1 . - J . -• x : ^ - _ ^ - ^ -
j j j j . » I v^ • , • • * « 



I H K ^ ^ir"-?!S5W55^?^BH555rsrT 

Cultural Contextual Issue: sustainable development 

Potential Design Response: 

Provide space for organic food production and aquaculture. 

Sell food produced on the site to provide a sustainable source of income 

for the conservancy. 

Architectural Precedent: 

The students living and studying at 

the Center For Regenerative 

Studies at the California State 

Polytechnic Institute, Pamona, 

reduce their cost of living by 

producing a part of their food while 

they learn. 

Potential Design 

Response: 

Provide a space in the gift shop to display indoor and outdoor 

plants that were grown at the facility. 

This will provide visitors with a way to take a piece of the preserve without 

destnDying or affecting it This provides a low overhead way for the Conservancy 

to raise funds. 

fc*>ww>r-iari^ii, 
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Chapter 3 
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Facility Issue: attracting visitors 

Since the goal of the facility is to educate people about the importance of 

the land and its conservation, it will need to have visitors for it to succeed. 

Potential Design Response: 

Locate the facility close to popular hiking and camping areas 

and overlooking the Aravaipa Wildemess Area. 

The Aravaipa Canyon Wildemess Area is difficult to gain access to due to the 

sensitivity of the environment. Only 50 people are allowed access per day. An 

observation area within the facility provides users with views ofothenfi/ise 

inaccessible areas. 

77 "^ 
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Facility Issue: attracting visitors 

Architectural Precedent: 

The Spring Lake Park Visitors 

Center offers a way for people to 

experience and appreciate an area 

that is difficult to access. Located in 

Northern California in dense woods, 

the visitors center provides shelter, a 

destination and a point of departure 

for those who would otherwise not visit 

this area. 

irTT.WilT-Ujn--J!l_ , , . J ag^RT 



Facility Issue: attracting visitors 

Potential Design Response: 

Provide amenities and conveniences that are not nearby. 

This can include facilities for the nearby campground (showers, 

lavatories), sign up for permit-only hiking, handicap accessible nature paths, a 

place to get a good meal with a good view, and educational workshops and 

seminars. 

Architectural Precedent: 

National Children's Land in Japan attracts visitors by offering children a 

place to play in and enjoy nature as well as learn about it. The Green House and 

Nature Observation Center offers workshops and classes where the children can 

"learn about plants and animals and make experiments"^ 

^ "Center House, Green House and Nature Observation Center at National Children's Land," 
Process: Architecture 79 (1988): 29. 
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As people experience the architecture, they should be directed towards 

dramatic views of the site. 

Potential Design Response: 

Provide main observation areas. 

Supply some with telescopes or high-powered 

binoculars to view the surroundings. 

Architectural Precedents: 

The Welsh Wildlife Center, adjacent to the 

Teifi Marshes Nature Preserve, acts as a "giant bird 

watching hide."^ People can gather in one of many 

observation areas or in the restaurant to view the 

wildlife in the preserve. 

The Desoto Wildlife Refuge contains an 

observation area that overiooks the lake, one of the 

most important features of the preserve. 

Welsh Wildlife Center. One of the 
viewing areas is the restaurant. 

Desto Wildlife Refuge Lake 
Observation area 

' Philips, Niall and Judith, et. al., "Aspects of Wildlife," The Architects Joumal 
199.52 (1994): 33. 
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Potential Design Response: 

Provide individual observation areas for viewing the preserve and for 

personal reflection. 

Architectural Precedents: 

The Glacier Museum in 

Fjaerdal, Norway, by Sverre Fehn 

provides dramatic views of the 

sunrounding glacier. As one 

ascends the main set of stairs, the 

view is directed up the nearby 

mountain peak. 
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Potential Design Response: 

Provide views at the end of corridors. To dissolve the boundary between the 

inside and outside, people should be able to walk toward the outside, rather than 

toward a wall. 
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Chapter 4 

Spaces 
Analysis of spaces 

Relationship of activities to spaces 
Relationship of spaces, adjacency and separation 
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Spaces: Analysis of Spaces 

Analysis of Spaces: 

1. Parkina-

Parking should be sufficient for 35 vehicles with 2 handicap spaces. The 

parking should not be visible from the facility. The lot should not be paved but 

still have positive drainage.̂  10,500 sq. ft 

2. Entrance Space-

This space can serve as a buffer zone between the inside and outside 

temperatures, as well as a place for visitors to store a small volume of personal 

belongings such as jackets or daypacks. As this will be the visitors' first 

impression of the facility, there may be some exhibition material in this space 

such as a brief introduction to the mission of The Nature Conservancy. 1500 cu. 

ft 

3. Exhibition space-

The exhibitions should address a range of issues such as orienting the 

visitor to the site and what is nearby, and infomnation on vegetation, wildlife and 

the history of the region. Exhibitions should also provide basic botanical 

information and information on vy/hat types of workshops and seminars are 

offered. Informational plaques can be placed at the window sill level to allow 

views to the outside while being able to read about the area without turning your 

head.̂  9000 cu. ft 

4. Classroonn-

Classroom space should accommodate seating and desks for 20 people. 

No furniture shall be fixed; it shall be collapsible for storage so that the space is 

^ Joseph De Chiara, Time-saver Standards for Building Types (New York: McGraw-Hill, 1990) 
395. 
2 Ibid. 871. 
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Spaces: Analysis of Spaces 

more flexible. The room shall also provide views but have room-darkening 

features for video presentations. 4000 cu. ft. 

5. Outdoor group gathering space-

The space shall be located next to existing vegetation or have planters so 

that shade and evaporative cooling are provided. There should be a good view 

from this space or immediately adjacent to it. 400 sq. ft. 

6. Greenhouse-

The greenhouse shall provide space for educational workshops as well as 

for growing food. The entire greenhouse does not have to be enclosed in glass; 

a portion may be enclosed in removable pest/ sunscreen cloth to keep pollen and 

wildlife separate. Water misters and irrigation are to be provided. 22500 cu. ft. 

7. Greenhouse storage-

The storage shall have adequate space for all of the equipment 

associated with a green house such as pots and tools, etc. Direct sunlight 

should enter this area to combat disease causing bacteria growth. 1000 cu. ft. 

8. Composting area-
This protected outdoor area shall be large enough to have 3 sections to 

handle organic waste in different phases of decomposition. 175 sq. ft. 

9. Indoor plant space-
This consists of several spaces throughout the building, both adjacent to 

and directly within direct sunlight. To achieve the optimum growth and air 

purification, all fixed indoor plants shall be grown hydroponically. Water pumps, 

reservoirs, and other miscellaneous hydroponic equipment should be visible as 

an exhibit. 2250 cu. ft. 
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Spaces: Analysis of Spaces 

10. Qffices-

Two offices are to be provided: one for the head of the facility and one for 

an administrative assistant. The head office shall be large enough for 

conferences with three other people, a 60" long desk, a computer terminal, and a 

file area. The administrative assistant's office shall be of adequate space for a 

60" desk, computer terminal and file area. Both offices shall provide views to the 

preserve.^ 6750 cu. ft 

11 . Office supplv-

I P This space shall be a typical supply closet for a small office. To provide 

this space with natural light, the interior walls shall be glazed at the top 1-foot. 

1000 cu. ft. 

12. Personal storage for staff and mud roonn-

^ This space shall have lockers for all staff and a coat rack. The floor shall 

be equipped with a floor drain for ease of cleanup; it will also be an exit/ entrance 

for staff. 2250 cu. ft. 

I 
13. GiftShop-

The shop shall provide space for literature on wildlife, conservation and 

the region, as well as seeds, plants, maps, and sundries."* 4200 cu. ft. 

14. Gift shop storage-

The storage area shall provide space for extra books, sundries and other 

merchandise. Daylight should also be brought into this space. 1500 cu. ft. 

^ Joseph De Chiara, Time-saver Standards for Buiidino Types (New York: McGraw-Hill, 1990) 
871. 
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Spaces: Analysis of Spaces 

15. Observation areas-

^ ^ The area shall be substantially above ground level to provide 360-degree 

views of the facility. It shall have seating for twenty people, as well as fixed 

magnifying lenses and four telescopes for wildlife viewing. Some of this space 

may be outdoors.^ 8800 cu. ft 

16. Personal lookouts-

Lookouts shall be isolated spaces with a view and acoustic privacy; a seat 

and a shelf for personal items are also provided. 2100 cu. ft. 

17. Hiker registration area-

This area shall have a computer terminal and desk, acoustic privacy, a 

telephone and a filing area. A large map of the region should be displayed in this 

space for easy reference. 1000 cu. ft. 

18. Waste treatment (living machine)-

This activity shall be located in a glass-enclosed green house and have 

adequate space for six 500-gallon tanks and a partially enclosed path for visitors 

to view the system without being able to touch it. 30000 cu. ft. 

r. 
19. Donation collection area-

^ ^ This area shall be part of the exhibition space, displaying further 

infomnation about The Nature Conservancy, its mission, programs and funding; a 

Monetary receptacle is to be provided. 650 cu. ft. 

^Philips, Niall and Judith, et. al., "Aspects of Wildlife," The Architects Journal 199.52 (1994) 
33. 

k. 
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Spaces: Analysis of Spaces 

20. Lavatories-

Two (M, W) private facilities for the staff with two toilets each, one sink ani 

accessories shall be provided. Two (M,W) public facilities with five toilets each, 

three sinks and accessories shall be provided as well. All shall be handicap 

accessible and with adequate ventilation and acoustic privacy.̂  180 x 2 x 10= 

360 cu. ft. 
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Spaces: relationship of activities to spaces 

Spaces 
Parking 

Entrance space 

Donation collection 

Meeting room 

Outdoor group area 

Exhibition space 

Observatio 

Information 

Office 

Office/ records 

Office storag 

Mud room/ storag 

Gift sho 

Gift shop storag 

General storag 

Food storage 

Greenhouse 

Greenhouse storage 

Greenhouse work room 

Living Machin 

Aquacultur 

Stable 

Stable work room 

Stable storage 

Pavilion 

Power plan 

Grill area 

Lavatories 

Compost and trash 

Activities 

Arriving 

Viewing 

Meeting 

Learning 

Walking 

Maintaining facility 

Maintaining mech. sys. 

Maintaining horses 

Producing food 

Preparing food 

Storing food 

Eating 

Purchasing 

Donating 

Registering 

Relaxing 

Teaching 

Storing 

Reading 

Composting 

Administering 

Generating energy 

Hygienic activities 

Receiving 

Viewing maps 
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1. Parking 
2. Entrance Space 
3. Exhibition Space 
4. Classroom 
5. Outdoor group space 
6. Greenhouse 
7. Greenhouse storage 
8. Composting Area 
9. Indoor Plant space 
10. Ofrices 
11. Office supply 
12. Personal Storage/ Mud room 
13. Gift Shop 
14. Gift Shop storage 
15. Restaurant 
16. Kitchen 
17. Dry Kitcken Storage 
18. Cold Kitchen Storage 
19. Observation Area 
20. Personal Lookout 
21. Campers Facilities 
22. Hiker registration 
23. Waste management 
24. Donation Collection 
25. Lavatories 
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Chapter 5 

Space Summary 
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Spaces: space summary 

1. Parking 
2. Entrance Space 
3. Exhibition Space 
4. Classroom 
5. Outdoor group space 
6. Greenhouse 
7. Greenhouse storage 
8. Composting Area 
9. Indoor Plant space 
10. Offices 
11. Office supply 
12. Personal Storage/ Mud room 
13. Gift Shop 
14. Gift Shop storage 
15. Restaurant 
16. Kitchen 
17. Dry Kitcken Storage 
18. Cold Kitchen Storage 
19. Observation Area 
20. Personal Lookout 
21. Campers Facilities 
22. Hiker registration 
23. Waste management 
24. Donation Collection 
25. Lavatories 
Total: 

S
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10500 
150 
900 
400 
400 
1500 
100 
175 
225 
675 
100 
225 
350 
150 
600 
450 
150 
150 
800 
210 
1700 
100 

3000 
75 

360 

^ 
qu

an
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2 

5 
3 

2 
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35 cars 
1 to 5 

5 to 15 
20 

10 to 20 
2 to 15 

1 
1 
0 
3 
1 

1 to 3 
3 to 5 

1 
5 to 20 

2 
1 
1 

5 to 30 
1 

20 max 
2 

10 to 20 
1 

40 max 

E 

st
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ac
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300 sf/ car 
10 sf/ person 

250- 350 sf/office 

30 sf/ seat 
12sf/seat 

180sf/sex 
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1.25 
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1.35 
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1.5 
1.3 
1.6 
1.35 
1.7 
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1.5 
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10500 
195 

1350 
600 
400 

2550 
170 
300 

382.5 
843.75 

125 
315 

472.5 
202.5 
900 
675 
225 
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1200 
273 

2720 
135 
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75 

540 
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Design Summary 

The plan of the building was derived by the axes within the site that 

pertained to the thesis; a building can function solely on the available energy 

from the sun, earth, water, and wind, and resource regeneration. A water axis 

was determined at thirty-five degrees north of west and eleven degrees east of 

south. These axes point to predominant rock formations, as well as up river and 

down river, respectively. A North- South axis represents the sun, while the earth 

axis is derived from the form of the nearby cliff wall. The azimuth of the setting 

sun on the winter solstice, forty-five degrees west of south determined the axis 

for regeneration; on this day the sun sets behind "ship rock," one of the most 

predominant geological formations of the site. 

The spaces were arranged on the axis that most represented its function. 

The greenhouse, photovoltaics and solar hot water heaters are on the sun axis. 

Battery storage, mechanical spaces for the biological waste treatment system 

(living machine), composting and lavatories are on the regeneration axis. The 

two water axes enclose the interior courtyard (with its predominant water 

element) on two sides, at the water axis intersection lies the downdraft 

evaporative cooling tower. The earth axis encloses three spaces associated with 

learning: the classroom, information center, and one of the exhibition areas (the 

aquaculture room, also adjacent to a water axis). 

The vertical arrangement of spaces was dictated by the conditions of the 

site. The exhibition areas, gift shop and offices were placed well above flood 

levels and also serve as a layer of protection from the heat for the interior 

courtyard, which is the source of cool air for the building. The interior courtyard 

required a high ceiling for two reasons, the area of the space demands it, and to 

avoid trapping hot air at the habitable level. 

Placing the main exhibition area on the fourth floor provides visitors views 

of the surrounding area that are not perceivable at ground level due to the vast 
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amount of trees in the valley. Exterior spaces for viewing are provided with 

telescopes on both the fourth and second floor. Interior viewing spaces are 

provided on all floors. 

The massive exterior straw bale walls, twelve-inch thick cellulose 

insulation, radiant barrier and a Hypalon exterior membrane on the roofs provide 

protection from the heat. The solar panels, solar hot water heater and 

maintenance walkways shade the roof at the most exposed region. In order to 

gain access to the excellent view to the southwest, a layer of perforated copper is 

placed two feet in front of double pained low-E glass. This provides a space for 

the hot air to rise as it gathers cool air from a shaded region reducing the exterior 

temperature on the glass. 

The major components of the structure are green materials. The buildings 

structure is composed of glu-lam beams and columns on fly ash concrete piers 

and slab. The joists are composite l-joists. Load bearing walls are made of terra 

cotta block. 
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first floor plan 

FLOOR PLANS 
» 20 10 5 
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section bb 

cooling diagram 

SECTIONS and COOLING DIAGRAM 
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rainwater collection 

l U t f l VV'jrtW C « < ^ tr<j»> 
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PERSPECTIVES 
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