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Preface li 

Inside every person there is a need to explore, to learn 

about our natural environment, a need to understand nature's 

complexity as well as its simplicity. Most people do not get the 

opportunity to realize and experience nature up close and personal. 

Providing an exciting and educating facility that can bring people 

closer to nattire is very important for an individual searching for 

this type of experience. In teaching people about nature, we can 

educate them about the importance of preservation and conserva

tion. The environment has been depleted by man for several 

centuries, and, as modem thinkers, we now understand that the 

protection of our natural resources is key for our survival. 

Teaching people about the immediate concerns of our environ

ment, as well as long term effects, can create an enviroimientally 

conscious society. 
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Theory 

The concept of sustainability has been introduced to combine 
concern for the well being of the planet with continued growth and 
human development. The World Commission on Environment and 
Development defines sustainability as "meeting the needs of the 
present without compromising the ability of fiiture generations to 
meet there own needs." ' 

Thesis Statement 

Facility 

The facility is a nattire center and should express the 
landscape and the wilderness which it preserves. Its main goals are to 
educate and entertain visitors as well as provide an administration 
center that will serve as a replacement for the current visitors center. 

Modern building technologies and natural systems can 
be used to facilitate a symbiotic relationship in architecture 
and nature. Sustainable design benefits from the natural en
ergy flows created by the ecosystem, as well as regenerates 
positiye forms of energy in which nature can benefit. 

Context 

The nature center will be constructed at the Bosque Del 
Apache Wildlife Refuge in Socorro County, NM, 10 miles south of 
San Antonio. The land type is flat delta and marshlands along the Rio 
Grande River. 

' McDonough, William and Partners. The Hanover Principles: Design for 
Sustainability. (Charlottesville, VA: William McDonough Architects, 1992), p. 3 
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Sustainability and the Symbiotic Relationship 

Throughout our evolution, especially recently, we have either 

not been aware or have ignored the fact that our development has 

had a negative impact on our Mother Earth. The concept of sustain

ability has been introduced to educate people about the concern of 

our development and the ftiture state of the planet. The definition of 

sustainability is "meeting the needs of the present without 

compromising the ability of future generations to meet their own 

needs." •̂  This definition not only applies to the needs of humans, 

but to every aspect of the environment. The idea of sustainability lies 

in the conservation and preservation of all natural systems. Over 

millions of years, the natural environment has developed into 

extensive, complex systems which work together for the benefit of 

the whole. The backbone of sustainability is the idea of preserving 

Chapter 1 - Theory 
I 
I 

these systems so that each may strive and flirther develop. 

The concept of symbiosis plays an important theoretical role 

within the substance of sustainability. Kisho Kurokawa describes 

symbiosis as: 

- Symbiosis is the relationship where things that are naturally in 

opposition, in competition, in conflict with each other need 

the other. 

- Symbiosis is also the relationship where the creation of 

something can not be accomplished independently, but can be 

attained through reciprocation; participation as a whole. 

- Symbiosis is not parasitic, but mutually beneficial. 

- Symbiosis is the relationship where room is already made for 

inclusion of elements outside of the relationship. ^ 

• McDonough, p. 1. Kisho Kurokawa Retrospective, [document online] available from www, 
art-museum.citv.nagova; Internet; (accessed 28 February 2004, 14:22), p. 3. 
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To protect these valuable ecosystems, architecture must work 

with nature, each producing elements that are beneficial to one other. 

Sustainable architecture has a symbiotic relationship with nature. 

Architecture uses the replenishing elements that nature provides, and 

in return, architecture supplies nature with valuable elements that 

help condition and develop the environment. 

The challenge for mankind is to develop design processes that 

allow us to remain in the natural context. '̂  In the past and the present, 

we have focused on the now, a linear system that does not realize or 

care about the future state of the fragile environment and its 

ecosystems. This frame of mind has no indifference on the systems 

that have allowed us to grow and develop. In these modem times, we 

have learned to recognize and have developed into organisms that 

care about every system that makes this planet our home. The process 

of design, from manufacturing to construction, must be looked at in a 

different light, a light of consciousness. We must be conscious about 

decisions that are going to effect the environment, good or bad. We 

must employ both current knowledge and ancient wisdom in our 

efforts to conceive and realize the physical transformation, care, and 

maintenance of the Earth. ^ By identifying potential problems in our 

approach to the environment, we can protect our future, the future of 

our children, and the fliture of their children. 

Kurokawa, p. 2. ' McDonough, p. 2. 
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The Hanover principles are a set of nine guidelines that were 
developed for the basis of sustainable design. The hope of the 
Hanover Principles is to find a way to endure and build into the 
fiiture without compromising the futures ability to meet its own 
challenges. ^ 

1. Insist on the rights of humanity and nature to co-exist in a 
healthy, supportive, diverse and sustainable condition. 

2. Recognize interdependence. The elements of human design inter
act with and depend upon the natural world, with the broad 
and diverse implications at every scale. Expand design 
considerations to recognize even distant effects. 

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

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

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

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

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

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

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

These principles describe a certain way of thinking. They are 
by no means requirements or prescriptions. The framework of the 
principles lies in the five natural elements; earth, air, water, fire, and 
spirit. ^ 

' McDonough, p. 3. 'McDonough, p. 4. 
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Matrix of Sustainability 8 

NEGATIVE -

MATERIALS 

Imported materials 
High-embodied energy materials 

Non-renewable materials 
Non-recyclable materials 

Toxic materials 

LAND USE 
Destroys rich, nutrient soil 

Produces no food 
Destroys wildlife habitat 

Uses high-productivity land 

WATER 
Destroys pure water 

Wastes rainwater 
Ignores gray-water use 

Wastes run-off 
Obtains water far away 

WASTES 
Dumps black-water 

Wastes embodied energy 
Dumps solid waste 

+ POSITIVE 

Indigenous materials 
Low-embodied energy materials 
Renewable materials 
Recyclable materials 
Non-toxic materials 

Protects rich, nutrient soil 
Produces its own food 
Provides wildlife habitat 
Uses low-productivity land 

Creates pure water 
Stores and uses rainwater 
Uses gray-water 
Creates percolation 
Obtains water locally 

Recycles black-water 
Recycles embodied energy 
Recycles solid waste 

NEGATIVE -

AIR 
Destroys clean air 

Pollutes air thermally 
Pollutes indoor air 

ENERGY 
Wastes solar energy 

Dumps waste energy 
Wastes wind energy 

Wastes biomass 
Ignores daylighting 

Ignores natural ventilation 
Intensifies microclimate 

RESPONSIBILITY 
Destroys silence 

No participatory design 
Needs frequent repair 

Addictive and enslaving 
No response to nature 

No response to change 
No response to culture 

'McDonough, p. 13. 

+ POSITIVE 

Creates clean air 
Avoids thermal pollution 
Purifies indoor air 

Uses solar energy 
Recycles waste energy 
Uses wind energy 
Uses biomass 
Uses daylighting 
Uses natural ventilation 
Moderates microclimate 

Creates silence 
Participatory design 
Maintains itself 
Enlightened and liberating 
Responsive to nature 
Responsive to change 
Responsive to culture ^ 
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ELEMENTS 

EARTH 

AIR 

FIRE 

WATER 

SPIRIT 

CHAPTER 1 - THEORY ELEMENTS 
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Earth 

According to the Hanover Principles, the earth may be looked 
at in two different ways; as materials for building and as the context 
of design. ^ 

Prescriptions 

- Design should benefit nature as well as man by incorporating 
nature into the design. Flowers and other local vegetation will 
help natural processes and should be introduced whenever 
possible. 

- Premium value should be put on natural lands that have not been 
disturbed by humans. 

- Built materials should be used for their widest range of effects, 
from emotive to practical, within a global and local context. 

- Consider the use of local, natural materials and the practical and 
effective utilization of modem technology. 

- Buildings should be designed to be flexible and accommodate a 
wide range of activities. 

Materials are considered due to their sustainable characteristics, the 
process in which they are produced, and their effects on the 
environment. 

Materials should be chosen that are not hazardous to the 
environment. 

• Solid waste should be dealt with in a non-toxic manner and be 
incorporated into the natural systems of the ecosystem. 

• Analysis of all materials is important to make sure they do not 
have a negative impact on the environment. 

McDonough, p. 9. 



Bosque Del Apache Wildlife Center By David Wood 

Bosque Del Apache National Wildlife Befuge, NM 

Chapter 1 - Theory 

Elements 

Air Fire 

Air is key because it is the first element that we can 
immediately sense. If the air is polluted, we can physically detect its 
stale quality. Designs for the element of air should coimter-balance 
the pollutants in the atmosphere. '° 

Prescriptions 

- There should be no pollution produced by the design. Every step 
should be taken to make the general air quality pollutant-free. 

- Wind patterns should be analyzed and evaluated to determine the 
negative and positive effects on the design in every season. 

- Noise pollution should be as minimal as possible. 

- Ventilation systems that produce a better quality of air should be 
used in the design. This includes the efficient changing of the 
interior air. 

- Natural ventilation should be used whenever possible to control the 
climate effectively and efficiently. 

Fire is the most dramatic symbol of the human ability to 
harness natural energy. ' ' Energy is used to control the environment 
and transform materials into safe products. The idea of on-she 
renewable energy sources is important in sustainable design. 

Prescriptions 

- Renewable on-site energy sources (solar energy) should be 
evaluated and utilized to its fullest extent. 

- Designers should do their best to produce buildings that are 
completely self-sufficient. 

- Water should be heated using solar energy. 

- Automobiles should be carefully incorporated into the design, 
analyzed to detect their present and fiiture implications on the 
site and the environment. 

- Embodied energy in materials (the amount of energy used in 
production) should also be determined for the effects on the 
life-cycle process. 

' McDonough, p. 5. " McDonough, p. 5-6. 
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Water 

Water is the most basic element of life on the planet; it will be 
celebrated as a fundamental life-giving resource. '" Water should be 
incorporated into the design with care and induce feeling and 
emotion. 

Prescriptions 

- Water sources should be protected from contamination. 

- Water from rain or runoff should be incorporated into the design 
with the idea of a cyclical process as the foundation of its 
incorporation. 

- Waste water should be used as an organic factor in the design. It 
should be directed to the environment for beneficial purposes. 

- Water that is reused should be treated to a level that is considered as 
drinkable. 

Spirit 

Of all the elements, spirit is the least physical, which makes it 

the most human. '̂  The essence of spirit lies in the understanding and 

acceptance that we are only part of our environment. We are not the 

entire solution, but, under most circumstances, we tend to be the 

problem. By rediscovering our roles as just a part of the environment 

in which we live and understanding our place in nature, we realize 

that we have to incorporate ourselves into nature. Throughout the 

ages, we have lost touch with this spirit, and it is up to us to resurrect 

the spirit to protect our planet and our fiiture. 

'" McDonough, p. 7-8. '̂  McDonough, p. 9. 
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ARCHITECTURAL PRECEDENTS 

FALLINGWATER 

Location - Bear Run, PA 
Architect - Frank Lloyd Wright 

CHAPTER 1 - THEORY ARCHITECTURAL PRECEDENTS 
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Location - Bear Run, PA 

Architect - Frank Lloyd Wright 

Frank Lloyd Wright's design for Fallingwater is based on the 

theory of Organic Architecture. Wright's ideas begin with the 

integration of man into nature. His ultimate goal for this project was 

to make human life more natural and nature more human. 14 

Fig. 1 - Rendering - Fallingwater. 

'•* Johnson, Donald Leslie. Frank Llovd Wright Versus America: The 
1930's. (Cambridge, MA: MIT Press, 1990), p. 73-75. 

Fallingwater is very sensitive to the environment and is an 

integral piece of the landscape. The use of the natural environment by 

this building allows for the design to contain elements of 

sustainability. One of the elements that is used in a sustainable 

manner is air. The building has a wonderful natural ventilation 

Fig. 2 - Integrating nature and architecture. 
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system that uses windows and courtyard spaces to move air and cool 

the building. The earth is another element that the building 

approaches in a sustainable manner. '̂  The materials are natural, 

local, and energy efficient. The building forms so well into the 

landscape, like it is a natural piece of the environment. 

This design also uses water and the spirit of the landscape 

Fig. 3 - Section of Fallingwater. 

'^De Long. David G. Frank Llovd Wright and the Living City. (Milano, 
Italy: Vitra Design Group, 1998), p. 163. 

which signifies its sustainable background. The spirit of place and the 

spirit of Frank Lloyd Wright produce a complete design which 

integrates man with nature, the essence of sustainable architecture. 

'"1 

Fig. 4 - Floor plans. 
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Facility Type 

Epistemology of the Museum 

The museum usually integrates into the surrounding urban 

fabric or natural context, or completely contrasts with it. It is a 

cultural landmark that is designed for entertainment and education. 

Museums tend to be design statements that express its intention or 

the culture it represents. ' Museums are constantly evolving, 

exhibition containing, and spatially flexible. 

Epistemology of the Nature Center 

The nature center focuses on the ideas of preservation and 

conservation. The idea of interaction between man and nature are 

important. It is an exhibition of the environment that is designed for 

entertainment and education. 

Uniform Building Code 

Group A-3 - Any building or portion of a building having an 
assembly room with an occupant load of less than 300 people without 
a stage, including buildings used for education and not classed as 
Group E or Group B, Division 2 Occupancy. •̂  

Construction Type - V(lhour) 
Basic Allowable Floor Area - 10,500 sq. ft. unsprinkled. 

21,000sq. ft. sprinkled. 
Allowable Building Increase - 21,000 sq. ft. if separated on all sides. 
Allowable Building Height - 2 stories or 50 feet 

Mission Statement 

The Bosque del Apache Wildlife Center's purpose is to 

educate the public about the unique ecosystems along the Rio Grande 

as well as how important it is to protect and maintain these 

ecosystems. 

' DeChiara, Joseph, and Callerder, John. Time Saver Standards for 
Building Tvpes. (New York: McGraw-Hill, 1990), p. 270. 

Uniform Building Code. (Whittier, CA: International Conference of 
Building Officials. 1997), p. 1-14. 
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The primary goal of the Bosque Del Apache Wildlife Center 

is to provide the public with a facility that will educate and entertain. 

The goal is to educate the public about the environment, from the 

individual species within the ecosystem to the importance of 

protecting and preserving our natural systems. 

1) Provide a meaningfiil educational experience. 

- the gallery should have a pedestrian flow pattern 
that allows all of the viewers to experience the entire 
space in a systematic yet exciting fashion. 

- create spaces that attract and intrigue the visitor so 
they will want to experience the educational 
features. 

2) Create an atmosphere that inspires imagination and 
interest. 

- although most of the exhibits are permanent, the 
spaces need to be flexible due to temporary exhibits. 

- the facility is part of the overall exhibit. The facility 
and exhibits should be able to relate to and reflect 
each other. 

3) Create a building with essence and remembrance qualities. 

- the building should provide this quality through its 
features and structure. 

Fig. 1 - The influence of nature. 
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ARCHITECTURAL PRECEDENTS 

JEAN MARIE TJIBOAU CULTURAL CENTER 

Location - New Caledonia, French Territory 
Architect - Renzo Piano 
Facility Type - Cultural Center 

LADY BIRD JOHNSON WILDFLWER CENTER 

Location - Austin, TX 
Architect - Overland Partners 
Facility Type - Wildlife Center 

CHAPTER 2 - FACILITY ARCHITECTURAL PRECEDENTS 
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Jean Marie Tjiboau Cultural Center 

Location - New Caledonia, French Territory 

Architect - Renzo Piano 

Facility Type - Cultural Center 

The Tjiboau Cultural Center is located in the Pacific Ocean 

on a small island near Australia. It is dedicated to the Kanak people, 

inhabitants of the island for hundreds of years. The project architect, 

Renzo Piano, chose his concept on the basis of the Kanak's hut 

designs. Piano's proposal was evaluated as a fusion of high technol

ogy and the common remembrance of New Caledonia. ^ It's not only 

high technology, but the use of older local technologies and applying 

them in a new manner. 

The building was chosen from about 170 projects, clearly 

from the structural essence that the building expresses. Essence is 

^ Tjibaou Culture Center [document online] available from www. 
architectureweek.com; Internet; (accessed 05 February 2004, 15:44). 
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Fig. 2 - Kanak huts. Fig. 3 - Concept diagram. 

Fig. 4 - Aerial view. 

http://architectureweek.com
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very valuable in a facility of cultural significance. As for most 

museums, a facility that represents a culture usually has an 

expression of pride behind the design. The reason that the selection 

committee chose this project is character. The design produces a 

quality that causes the visitor to remember the building. 

The landscape of the site has similarities with the Bosque Del 

Apache Wildlife Refuge. Although the vegetation and climatic 

elements are very different, the building lies on the waters edge. The 

Tjiboau Cultural Center responds to the water and the land by 

expressing the two in a complimentary fashion. The design integrates 

with its natural surroundings well, by the form of the building and the 

materials that are used. '* 

Renzo Piano Workshop [document online] available from www. 
renzopiano.com;Internet; (accessed 07 February 2004, 13:45). 

Fig. 5 - Site plan. 
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Fhe layout of the facility includes spaces referred to 

is cases. They are hut shaped design features 

ivithin the building. The cases are very important to 

he entire conceptual backbone of the design. They 
Plan 

ict as the reference to the Kanak culture with the 

expression of the hut shape, and they serve as a 

tiatural ventilation system. The hot, humid climate of Fig. 7 - Plan. 

the South Pacific island was dealt with using a 

passive system, rather than an active system. ^ The ^ 

cases are designed to create an air current that travels 

in between the structure and the fa9ade. The air 

travels from the base of the structure to the top. This 

Miyake, Riichi. "From the Vernacular to the 
Universal." Renzo Piano Building Workshop: Culture Center 
Jean Marie Tjibaou, Noumea, New Caledonia, 1994-1998. A + 
U: Architecture and Urbanism, August 1998, pp. 80-111. 
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very valuable in a facility of cultural significance. As for most 

museums, a facility that represents a culture usually has an 

expression of pride behind the design. The reason that the selection 

committee chose this project is character. The design produces a 

quality that causes the visitor to remember the building. 

The landscape of the site has similarities with the Bosque Del 

Apache Wildlife Refuge. Although the vegetation and climatic 

elements are very different, the building lies on the waters edge. The 

Tjiboau Cultural Center responds to the water and the land by 

expressing the two in a complimentary fashion. The design integrates 

with its natural surroundings well, by the form of the building and the 

materials that are used. "* 

Renzo Piano Workshop [document online] available from www. 
renzopiano.com;Internet; (accessed 07 February 2004, 13:45). 

Fig. 5 - Site plan. 
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The layout of the facility includes spaces referred to 

as cases. They are hut shaped design features 

within the building. The cases are very important to 

the entire conceptual backbone of the design. They 
Plan 

act as the reference to the Kanak culture with the 

expression of the hut shape, and they serve as a 

natural ventilation system. The hot, humid climate of Fig. 7 - Plan. 

the South Pacific island was deah with using a 

passive system, rather than an active system. ^ The 
i 

cases are designed to create an air current that travels ]. 

in between the structure and the fagade. The air 

travels from the base of the structure to the top. This 
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Miyake, Riichi. "From the Vernacular to the 
Universal." Renzo Piano Building Workshop: Culture Center 
Jean Marie Tjibaou, Noumea, New Caledonia, 1994-1998. An
il: Architecture and Urbanism, August 1998, pp. 80-111. 
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causes a pressure difference in the interior and exterior of the fa9ade. 

Appropriately placed louvered windows open and allow the air to be 

pulled from the facility, creating pleasant and energy efficient spaces. 

As an expression of an old-age tradition of harmony with 

nature, the center is not (and could not be) enclosed within a 

monumental structure. In fact, it is not a single building: it is an 

assemblage of villages and open spaces planted within trees, of 

functions and routes, of solids and voids. ^ The layout is basically 

Fig. 9 - Garden photograph. 

Fig. 10 - Louvered window detail. Fig. 11 - Structure and ventilation system. 

Renzo Piano Workshop [document online] available from www. 
renzopiano.com; Internet; (accessed 07 February 2004, 16:30). 

http://renzopiano.com
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the cases set up in a slightly curved axial line created by the primary 

route. The spaces each contain their own theme with a variety 

artifacts and displays of the Kanak people and their culture. ^ 

..1 

I L 

Fig. 12 - Interior photograph of case. 

Renzo Piano Workshop [document online] available from www. 
renzopiano.com;lnternet; (accessed 07 February 2004, 15:40). 

Fig. 13 - Detail drawing of structure. Fig. 14 - Detail photograph of structure. 
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Location - Austin, TX 

Architect - Overland Partners 

Facility Type - Wildlife Center 

Dedicated to teaching people about environmental necessity, 

economic value, and the natural beauty of plants, the Lady Bird 

Johnson Wildflower Center supports research, education, and 

conferences at a complex that has become a new Austin landmark 

and top visitor attraction. ^ The center is designed to utilize the 

Outdoors. A primary goal for the project was to create pleasant 

exterior spaces connected by interesting travel routes which educate 

the public about natural plants. The landscaping throughout the 

courtyard spaces and the paths connecting them create excitement 

and beauty, opening up the imagination. These spaces also contain 

smells and sounds, which are psychological mood enhancers, helping 

Chapter 2 - Facility 
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Fig. 15 - Exterior photograph. 

Lady Bird Johnson Wildflower Center [document online] available from 
www.overlandpartners.com; Internet; (accessed on 04 February 2004, 18:25). 

http://www.overlandpartners.com
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to stunulate the mind and create an enjoyable experience for the 

visitor. The building uses a wide range of sustainable design tech

niques, including a huge water harvesting system. Demonstrating 

an ecologically sensitive approach to the development of a site with 

fragile environmental conditions, the buildings and programs they 

support model total resource conservation while showing the beauty 

and benefit of the native landscape. ' 
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Fig. 17 - Random gardens throughout the center. 
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Fig. 16 - Lecture room. 

Fig. 18 - Water creates atmosphere. 

Lady Bird Johnson Wildflower Center [document online] available from 
www.overlandpartners.com; Internet; (accessed on 04 February 2004, 12:25). 

http://www.overlandpartners.com
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Goal 

Create a facility that will educate the public. 

Performance Requirement 

- Create displays that teach the visitors about conservation 
and the wildhfe. 

- Supply interpretive signs to inform the pubUc about the 
various species of plants and animals. 

- Design a small learning center which contains information 
about conservation, preservation, wildhfe, and New Mexico. 

- Design a Lecture and AA^ room for discussions, lectures, 
presentations, and viewing films. 

Education 
The nature center's primary goal is education. People can 

learn using a number of different methods. They can learn by 
interaction. The facility will provide interactive displays as well as 
provide interactive activities with the environment. People can also 
learn by observation. The nature center should provide spaces for the 
observation of wildlife, films, and exhibits. 

Fig. 20 - Physical display. 

The National 
Wildlife Refuge System 

Fig. 21 - Wall display. 
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Goal 

Create a facility that can preserve and incorporate the natural 
environment. 

Performance Requirement 

- Create a landscape which encompasses the building. 
- Incorporate natural vegetation into the facility by designing 

an indoor garden. 
- Create a courtyard space that transforms the interior and 

exterior spaces. 
- Use the land to conserve energy by extruding part of the 

facility under the earth.'° 

Preservation 
The preservation of wildlife and the landscape are key for a 

wildlife refuge. The refuge was established to preserve the land and 
create a habitat for migrating birds. The building should create a 
symbiotic relationship to help preserve the fragile ecosystem along 
with the environment. 

'" Watson, Donald and Labs, Kenneth. Climatic Building Design (New 
York, McGraw-Hill, 1983), p. 105-106. 

Fig. 22 - Building encompassed by landscape. 
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Fig. 23 - Sub-grade structures. 
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Goal 

Create inspirational areas where the wildlife and landscape 
can be observed and explored. 

Performance Requirement 

- Design a deck where visitors can observe birds flying in and 
out of the refuge. 

- Incorporate an indoor space that clearly allows an 
unobstructed view of the Bosque. 

- Create an approach that frames the landscape. 
- Design interpretive signs about the wildlife throughout the 

gardens. 

Observation 
Observation is key to understanding and is the primary way 

that we entertain ourselves. We must observe if we are going to learn. 
Observing the birds is the main reason that people visit the refuge. In 
the spring and fall, the morning and evening flights of cranes and 
geese concentrate in the refuge, providing a wonderful opportunity 
for observation and understanding. '' An observation center must 
provide an area to observe and direct the observer to the particular 
object. 

Bosque Del Apache Nature Center [document online] available from 
www.friendsofthebosque.com; Internet; (accessed 12 February 2004, 13:45). 

Fig. 24 - Bird observation is big at the refiige. 

Fig. 25 - Interior observation room. 

http://www.friendsofthebosque.com
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Goal 

Properly illuminate the galleries general space with natural 
light. 

Performance Requirement 

- Use the sun to provide the ambient lighting for the gallery. 
The indirect lighting will provide a comfortable psychological 
atmosphere. 

- Provide an indirect natural lighting system fi:om above. 

Ambient Lighting 

This is general, indirect light, produced by the sun, properly 
distributed throughout the facility. This light may be used for the 
illumination of the displays, but it must be properly controlled within 
the exhibit spaces. There are several advantages to using natural light 
rather than lamps. One of these advantages is positive psychological 
effects produced by the natural light. '̂  One way it increases the 
psychological mood is by producing an experience of not being 
confined. Natural lighting allows the user to feel out in the open. The 
light also changes over the day, giving the feeling of filtering or 
cleaning the atmosphere. These two psychologically based reasons 
will allow most users the feel comfortable and have a sense of 
belonging to the space. 

12 DeChiara, p. 682. 
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Fig. 26 - Natural lighting diagrams. 
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The function of light in a gallery space is for proper 
illumination of the exhibits or displays. The direct lighting on the 
exhibits is known as task lighting. The indirect, general use lighting 
throughout the gallery space is referred to as ambient lighting. 

Goal 

Properly illuminate exhibits and displays. 

Performance Requirement 

- Use task lighting to illuminate the displays. 
- The direction of the lighting should be adjustable. 
- The illumination levels should be adjustable. 

Task Lighting 

Task lighting is used where natural light is not required or for 
illuminating specific objects, such as displays and exhibits. '̂  It does 
not focus on the space or its surroundings, it is designed for a specific 
purpose and deals directly with that purpose. 

'̂  Ramsey, Charles and Sleeper, Harold. Architectural Graphic Standards. 
(New York: John Wiley and Sons, Inc, 1994), p. 571. 

Fig. 27 - Directional lighting example. 

iipi life fn i\ 

Fig. 29 - Overland partners gallery. 
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Goal 

Design the exhibition spaces so they reinforce and promote 
the audiences engagement and interaction with the displays. 

Performance Requirement 

- Allow the user to move directly through spaces if they need 
to get through the facility. 

- Provide visual connections between spaces to create 
excitement and anticipation. 

- Seclude the displays so one will observe for a longer period 
of time without moving through too quickly. 

Exhibit Space 
The physical arrangement of an exhibit space needs to offer 

the visitor options. The layout and circulation patterns should be 
flexible and provide the user with a choice of which route to take. ''̂  
This type of design allows the space to be an active dimension with 
the entire visiting experience. 
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LXJ 

Fig. 30 - Exhibit spatial diagrams. 

'''DeChiara, p. 271 
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Goal 

Provide qualities in the design that will allow the visitor to 
remember the facility and their experience. 

Performance Requirement 

- Provide various levels that are accessed in a creative 
manner. 

- Provide glimpses of a future experience for the visitor to 
promote excitement. 

- Use an intriguing form that will stick out in the visitors 
mind. 

Memorable Architecture 
Museums and galleries are usually seen as important civic 

buildings or cultural landmarks. They should either blend into the 
landscape, or completely transform opposite of the landscape or 
immediate context. Memorable architecture usually becomes 
apparent with the second approach. Fig. 31 - Structural essence. Fig. 32 - Intriguing form. 
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ACTIVITY AND SPATIAL ANALYSIS 

PUBLIC ENTRY AND LOBBY 
GIFT SHOP 
PUBLIC RESTROOMS 
ADMINISTRATION OFFICES 
CONFERENCE ROOM 
SMALL KITCHEN 
GALLERY 
INDOOR GARDEN 
INT/EXT. COURTYARD 
GALLERY STORAGE 
LECTURE AND AUDIO VISUAL ROOM 
INTERACTIVE LEARNING CENTER 
OBSERVATION DECK 
MAINTENANCE ROOM 

CHAPTER 2 - FACILITY ACTIVITY AND SPATIAL ANALYSIS 
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Activity Analysis 

Public Entry and Lobby 

The public entry and lobby are the initial interior spaces that 
are experienced by the visitor, therefore it is one of the most 
important features to intrigue the imagination and initiate interaction 
with the facility. It should be large enough to manage the movement 
of a large group of students and provide a pleasant and relaxing 
environment. The lobby area is the central hub of the nature center, 
informing and distributing people to their desired spaces and 
activities. '̂  Orientation is key in the lobby and much can be done by 
orienting the visitor from the entry through the rest of the building. It 
will be visible to the exterior and is not involved with the outside 
procession to the building. It should contain some form of seating for 
people waiting as well as an information display about the center. 

Primary Activities: Gathering 
Waiting 

Adjacent Spaces: 

User Number: 

Area: 

Characteristics: 

Transition Space 

Administrative Offices 
Gift Shop 
Public Restrooms 
Gallery 

25 

350 sq. ft. 

Informal, playful lighting, interests 
senses (smells, sounds, sights). 

Number of Exits: 

" DeChiara, p. 270. 
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Gift Shop 

The gift shop is an extra source of income outside of the 
National Park Service as well as a promotion and advertising location 
for the facility. It is adjacent to and directly involved with the gallery. 
The store will sell small souvenirs that are associated with the nature 
center. The space will consist of exhibit and display shelves for the 
merchandise. '̂  The gift shop needs to be run like a busmess. It will 
require dedicated managing and bookkeeping. 

0ISP1.AYS 
OPPOSITE 
DOORWAYS 

Primary Activities: Shopping 
Viewing 

Adjacent Spaces: Lobby 
Gallery 

User Number: 

Area: 

10 

1000 sq. ft. 

Characteristics: Promote center, display friendly, visible 
to all visitors. 

ISOLATION OF DISPLAYS 
BYANSULAR PLANNING 

V y 

Fig. 33 - Gift display diagrams. 

16 DeChiara, p. 606. 

Number of Exits: 1 

Fig. 34 - Gift shop diagrams. 
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Restrooms 

Restrooms are a requirement for the visitors and the staff of 
the facility. They need to be comfortable, well lit, and accessible to 
all types of visitors. The public restrooms need to be located in the 
lobby area. A small private restroom will be located in the admini
stration area of the facility. 

Primary Activities: Toilet Use 
Washing 

Adjacent Spaces: Lobby 
Gallery 

User Number: 5 each, 10 total 
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Fig. 35 - Bathroom layout. 
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Area: 400 sq. ft. 

Characteristics: Well ventilated, naturally lit. 

Number of Exits: 1 
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Fig. 36 - Fixture elevation. 
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The administration offices contain the space for 
administrative activities. They need to be able to provide security for 
the gallery and be able to control the visitors and activities within the 
facility. Views to the exterior if possible. Needs to be secluded from 
the visitor, it is not a public space. '̂  There will be two offices. The 
first office is for the facility manager. The second office is for the 
other two managers; shared by the gift shop manager and the gallery/ 
activities manager. 

Primary Activities: Administration duties 
Work 

Adjacent Spaces: Gallery 
Maintenance 
Kitchen 

User Number: 2/3 

Fig. 4 12 fix IS n, ISO n> 

IL/ • H 
a 

Fig. 5 Urt . 12 It, 168 tt̂  

IL/ 

Fig. 6 13(tx 1211, 15411= 

Area: 300 sq. ft. 

Characteristics: Formal, business quality. Natural lighting 
should be used. 

Number of Exits: 2 

Flo.7 12nx13f l . 1S«tH Flg.li 9 n x ISA, USft" 

Fig. 37 - Office diagrams. 

17 DeChiara, p. 635. 
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Fig. 38 - Office diagrams. 
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The conference room is for all of the employees of the center 
to meet and discuss administration issues. It will be large enough to 
accompany the small workforce that the center employs, not includ
ing the maintenance staff. 

QOQ QOQ QOQ QoQ 

'—1^1 IM ' n 
p.'-o" 

SialtSII.IOSlIf 

Fig. 39 - Typical conference room. 

Primary Activities: Administration 
Conferences 
Meetings 

Adjacent Spaces: Offices 
Storage 
Kitchen 

User Number: 

Area: 

8 

300 sq. ft. 

Characteristics: Formal, business quality. Natural lighting 
should be used. 

Number of Exits: 1 
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A space is needed for the staff and workers of the facility to 
eat their lunch and prepare meals. The kitchen should be small and 
consist of a stove, oven, microwave, refrigerator, a small table, and 
cabinetry. '* 

I ISinK I I 

po 
O Q 

FIfl. n Mtnlwom d l t t a n w i from appl iance to lnt(d» 
comar* of b o i * cobinoH. 

Primary Activities: Cooking 
Eating 

Adjacent Spaces: Administrative Offices 
Conference Room 

User Number: 2 

Area: 

Characteristics: 

Number of Exits: 

200 sq. ft. 

Well ventilated, naturally lit. 

1 

^ 

Fig. 12 Typkal <obin*t diman-
•lOflk. 

Fig. 40 - Kitchen diagrams. 

21" sink counter combined 
with 36" mixing counter 

: 
214 p6i_4 

21" range counter combined 
with 15" refrig counter 

DeChiara, p. 25. 

Sinl>. and range counters combined 
w i t h 36" m ix ing c o u n t e r 

SH 1 o 
O O • • ^ 1 

r^m J 
15' 

21" sink counter combined 
with 15" refrig counter 
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Gallery 

The gallery is the primary display and learning area of the 
facility. It is a hands-on learning experience for children and adults. 
Circulation is very importance through the gallery and exhibit 
spaces. ''' The visitor needs to be moved through the space without 
getting lost, but the next display should be hidden as to provide a 
sense of focus on the exhibit being observed. The displays will 
consist of visual exhibits as well as hands-on features. The spaces are 
museum-like and should be interesting as well as informative. It 
should also contain plenty of space for displays of lifelike models of 
the wildlife, as well as pictures and other display boards. There will 
be a combination of natural and artificial task lighting. 

Fig. 41 - Gallery diagrams. 

Primary Activities: Viewing 
Learning 
Displaying 

Adjacent Spaces: 

User Number: 

Administrative Offices 
Lobby 
Storage 
Observation Deck 

50 

Area: 2400 sq. ft. 

Characteristics: Well lit with natural light. 

Number of Exits: 3 

'•-i 

Fig. 42 - Gallery diagrams. 

'^ DeChiara, p. 272. 



Bosque Del Apache Wildlife Center By David Wood 

Bosque Del Apache National Wildlife Befuge, NM 

Chapter 2 - Facility 

Indoor Garden 

I 
I 

47 

The indoor garden is a space to show off the flowers and 
small plants of the region. It should be an educational space and fill 
the center with wonderful aroma and fresh air. It should also be a 
transition space from the inside to the outside. 

Primary Activities: Viewing 
Education 

Adjacent Spaces: Gallery 
Courtyard 

User Number: 15 

Area: 600 sq. ft. 

STRUaURE 

Characteristics: Very well lit with natural light. Naturally 
ventilated. 

Number of Exits: 2 

Fig. 43 - Indoor landscape section. 
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Courtyard 

The courtyard is a transition space from the interior education 
facility to the exterior exploration area. It should be a transfer point 
that should be a moderate temperature so the visitor experiences a 
positive transition from inside to outside of the facility. 

Gallery Storage 

The facility storage will contain a moderate amount of space 
for gallery objects and equipment. It also needs to be located next to 
an exterior wall for exterior storage. 

Primary Activities: 

Adjacent Spaces: 

User Number: 

Area: 

Characteristics: 

Relaxing 
Pedestrian Flow 

Gallery 
Visitor Parking 
Observation Deck 
Indoor Garden 

20 

800 sq. ft. 

Well ventilated. Psychologically and 
physically comfortable (soothing sounds, 
smells, and environment). Naturally lit. 

Primary Activities: 

Adjacent Spaces: 

User Number: 

Area: 

Characteristics: 

Number of Exits: 

Storage 
Preparation 

Gallery 
Administration 

2 

200 sq. ft. 

Shelf space a n« 
for gallery. 

2 

Number of Exits: 
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Lecture and Audio Visual Room 

The Lecture and Audio Visual Room is a space for education 
and learning within the facility. It is a space that allows the center to 
show videos and other presentations. The space will be able to seat a 
maximum of 40 people. It will be equipped with projection and audio 
systems that can be used for presentations and short films.'° 

Fig. 44 - Viewing angle. 

D 

D D D 
i ) 

• ) 

)̂ 
) 

Fig. 45 - Lecture layouts. 

Primary Activities: Viewing 
Lectures 
Discussions 

Adjacent Spaces: Gallery 

User Number: 40 

Area: 

Characteristics: 

^ •^ 

1 

- ^ 

/ \ 

600 sq. ft. 

Academic arrangement, theater like 
environment, adjustable space, viewing 
screen. Adjustable lighting. 

Number of Exits: 2 

20 Ramsey, p. 704. Fig. 46 - Audience location. 
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Interactive Learning Center 

This space is for indoor activities that the visitors can partici
pate in. Some activities include painting, carving, and educational 
workshops. It should contain a small storage closet as well as a com
puter workstation and small activity tables. 

Observation Deck 

The Observation Deck is an exterior space that is used for 
viewing wild fowl as well as the landscape. It is one of the most im
portant features of the nature center and should be accessed if the 
center is closed. The deck should extend out into the water to provide 
an interaction with the environment. It should also be a comfortable 
outdoor space, focusing the cool summer breezes and blocking the 
cold winter winds. 

Primary Activities: Interactive Learning 

Adjacent Spaces: Gallery 
Administration 

User Number: 

Area: 

Characteristics: 

Number of Exits: 

4-8 

600 sq. ft. 

Very well lit with natural light. Secure. 
Several seats and tables for 
active learning. 

Primary Activities: Learning 
Observing 

Adjacent Spaces: Gallery 
Courtyard 
Interior Garden 

User Number: 50 

Area: 500 sq. ft. 

Characteristics: Proper views for bird observation. 

Number of Exits: 2 
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Maintenance Room 

This space is primarily for the exterior maintaining around the 
site. It is to store equipment and supplies that are used only by the 
staff. It is a non-public space. 

I 
I 

51 

Primary Activities: Equipment Storage 
Supply Storage 

Adjacent Spaces: Administrative Offices 

User Number: 2 

Area: 150 sq.ft. 

Characteristics: Vehicular access. Secure. 

Number of Exits: 1 
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SYSTEMS PERFORMANCE 

STRUCTURE 
ELECTRICAL 
MECHANICAL 
ARTIFICIAL LIGHTING 
NATURAL LIGHTING 
ACOUSTICS 
NATURAL VENTILATION 
SOLAR COLLECTION 
SOLAR ORIENTATION 

CHAPTER 2 - FACILITY SYSTEMS PERFORMANCE 
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Systems Performance 

Structure Electrical 

- The structure will conform to all fire codes listed in the 
Uniform Building Code. -' 

- The structural system will provide enough space for the 
other systems and not interfere with the entire synthesis of the 
building. 

- Long clear spans will be used in the exhibit areas to provide 
open and adjustable spaces. 

- The structure will be able to contain water from entering the 
facility. 

- The structure will be composed of materials that will not 
decompose due to moisture exposure. 

- The structure must be able to handle wind loads that travel 
through the valley. 

Fig. 47 - Wind pressure on structure. 

^' Uniform Building Code. (Whittier, CA: hiternational Conference of 
Building Officials, 1997), p. 1-14. 

- Electrical components will be code compliant and follow the 
guidelines of the National Fire Protection Association. --

- Interior walls of the administrative and functional spaces 
will be provided with 110 volt outlets. The exhibit spaces should 
have these outlets in the ceiling for task track lighting. 

- 220 volt outlets will be provided in the kitchen, lecture/AV 
room, and maintenance room for projection purposes, appliances, and 
other larger consumption products. 

- The electrical systems will be self-sufficient and contained 
within the facility with the help of solar collectors. Therefore, no 
outside lines will need to be brought into the refuge. 

Mechanical 

- The function of the mechanical systems are comfort control 
and are composed of ventilation, heating, and cooling. 

- Heating and cooling will be accomplished by using 
sustainable design methods such as building orientation to the sun for 
passive solar heating, building orientation for natural wind ventilation 
and cooling, and building under ground for temperature control. 

- A backup HVAC system will be provided under the facility 
in case of extreme temperature or weather changes. 

22 Ramsey, p. 705-707. 
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Artificial Lighting 

- Florescent lighting systems will be used in the 
administration spaces and in the restrooms. 

- Artificial, incandescent lighting will be used in the spaces 
where viewing is important. These spaces include the learning center, 
lecture room, gift shop, and gallery. 

- The illumination levels in all incandescent lights should be 
adjustable due to the extensive use of natural light in the facility. 

- Directionally adjustable track lighting will be used in the 
gallery spaces for flexible lighting and exhibit changes. ^̂  

- Ground mounted lights will be used in the in the garden, 
outdoor, and courtyard spaces. 

- The exterior should be appropriately lit for visitor safety as 
well as to display the immediate environment. 

- Artificial lighting is secondary to natural lighting in this 
facility, making it should be energy efficient. 

J' 

n-^ Fig. 49 - Artificial lighting. 

Fig. 48 - Adjustable lights. 
23 Ramsey, p. 74-76. 
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Natural Lighting 

- Natural lighting is the primary source of light and energy for 
the facility. It will be used to produce and reduce the electrical load 
on the building. 

- Develop glazing and sun control strategies to provide 
comfortable daylighting without glare. ^'^ 

- The use of natural light will illuminate the gallery, not pro
ducing any glare on the exhibits. 

- Clerestory windows and skylights will be used to direct light 
into the lobby and the garden spaces. 

- The use of appropriate fenestration techniques will be used 
to direct light when seasonally desired. 

CI) Vnihilir'il .M n, 

Fig. 51 - Natural lighting. 

Fig. 50 - Daylighting diagrams. 

24 Ramsey, p. 75. 
Fig. 52 - Daylighting diagrams. 
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Acoustics Natural Ventilation 

- Provide appropriate acoustical separations between sources 
of noise inside and outside the building. '̂ ^ 

- The walls of the gallery space should be made of a material 
that absorbs sound. 

- The walls of the lecture and AA^ room should contain 
materials with absorbent acoustic properties to prevent sound from 
leaving the space and create a proper viewing atmosphere. 

- Natural ventilation will be utilized to create pleasant indoor 
and outdoor spaces. 

- A courtyard should be designed to create pleasant summer 
breezes and protect from the winter winds. 

- The spaces within the courtyard and the indoor garden will 
be arranged to create pleasant environments despite the season. 

- Trees and other vegetation should be located on the northern 
side of the facility to block northern winds. 

- The earth should be utilized to create forms that protect the 
facility from the winter winds. 

- Louvered windows will be located in these spaces to allow 
ventilation in the gallery spaces. 

<£f CCLLEC'TS-

Fig. 53 - Sound absorption panels. 

"'Ramsey, p. 484. 

H&(t^ All^ t?HINt^. IT 

Ucxi^Ti^'t^cnAceiT 

Fig. 54 - Ventilation diagram. Fig. 55 - Air patterns. 



Bosque Del Apache Wildlife Center By David Wood 

Bosque Del Apache National Wildlife Befuge, NM 

Systems Performance 

Solar Collection Solar Orientation 

- Make sure that an adequate amount of sunlight is striking 
the collectors at the appropriate (middle) part of the day. 

- Make sure the panels are light enough so they do not impose 
on the structure of the roof 

- Sloping roofs or angled collectors need to be used for 
maximum exposure to sunlight. 

- There should be enough collectors to produce slightly more 
electricity than the building consumes. 

- Use photovoltaic system. It never needs refiieling, emits no 
pollution, requires minimal maintenance, and lasts over 30 years. ^̂  

- Orient specific rooms and spaces to utilize the natural sun 
angles, such as the garden and gallery, on the southern side of the 
building. 

- Orient the doors and windows on the southern side of the 
building to reduce solar loss from winter winds. 

- In winter, there should be no significant blockage between 
9:00 and 3:00 from 45 degrees east of south to 45 degrees west of 
south. This is the key zone for solar collection on materials. 

- Keep trees at a distance of 1.7 times there height from the 
southern side of the building to allow maximum solar exposure with 
the winter sun angle. ^̂  

- Face solar surfaces towards true south . 

PV Array 
:o j ja l ly building mounted! 

AC mains sypply 
_B. 

DC j.<Jtf isciolion iwitcM 

r- \ i-iverter 

• AC lide isolation twifch 

M, 1 
Merer •Wain fjsebox To high 

efficiency 
appliances 

Fig. 56 - PV solar collection system. 

"* Why PV? [document online] available from www.pv-uk.org.uk/ 
technologv/whvpv.html; Internet; (accessed 20 March 2004, 15:20). 

••, iff.-

j ^ 
.4 .>V'^\ 

yorncoL 

Fig. 57 - Angles and solar gain. Fig. 58 - Room orientation for solar access. 

"' Mendler, p. 61. 
-* Mendler, p. 62. 

http://www.pv-uk.org.uk/
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CHARTS AND DIAGRAMS 

FACILITY ORGANIZATION 

SPACE SUMMARY DIAGRAM 

ADJACENCY AND SEPARATION TABLE 

SPACE ALLOCATION AND OCCUPANCY REQUIREMENTS 

CHAPTER 2 - FACILITY CHARTS AND DIAGRAMS 
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There are four primary spatial organizations within the 
facility, other than the circulatory spaces. The spaces are 
functional, administrative, educational, and experiential. 
Each space that is to be designed fits within one of these four 
organizational categories. 

Functional Spaces 

Lobby Enfrance 

Resfrooms 

Gallery Storage 

Gift Shop 

Administrative Spaces 

Admin. Offices 

Conference Rm. 

Small Kitchen 

Maintenance 

Educational Spaces 

Gallery 

Lecture/AV 

Interactive LC 

Experiential Spaces 

Interior Garden 

Courtyard 

Observation Deck 
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This diagram displays all of the designed spaces. If 
there is a line between two spaces, then they are in direct 
relationship with one another. The primary space is the 
gallery, located in the center of the diagram. The most 
important transition spaces are from the lobby to the gallery 
and from the courtyard to the gallery. 

Gallery Storage 

Interior 
Garden 

Interactive 
Learning Center 

Courtyard -

\ . 

Lecture/Audio 
Visual 

/ 

Gallery 

Observation 
Deck 

/ 

/ ' ^ 

Gil ̂ Shop 

Lobby 
Entrance 

Administration 

1 

Conference 

Restrooms 

Maintenance 
Room 

Small Kitchen 
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Public Lobby 

Gift Shop 

Restrooms 

Admin. Offices 

Conference Rm. 

Small Kitchen 

Gallery 

Interactive LC 

Lecture/AV Rm. 

Gallery Storage 

Maintenance Rm. 

Indoor Garden 

Courtyard 

Observation Deck 
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Adjacency and Separation 
Table 

+ Positive Relationship 

- Negative Relationship 

* Neutral Relationship 



Bosque Del Apache Wildlife Center By David Wood 

Bosque Del Apache National Wildlife Befuge, NM 
^*«r |̂|?^5'-̂ 'S*ss:̂ ^^^ 

I 
62 

Space Net Sq. 
Ft. 

Gross 
Sq. Ft. 

Max.# 
User 

User 
Type 

Exits 

Public Lobby 

Gift Shop 

Restrooms 

Admin. Offices 

Small Kitchen 

Conference Room 

Gallery 

Small Library 

Lecture/AV Rm. 

Gallery Storage 

Maintenance Rm. 

Indoor Garden 

Int./Ext. Courtyard 

Observation Deck 

1 Total Space 

350 

1000 

300 

300 

150 

300 

2400 

600 

600 

200 

150 

600 

800 

500 

8,250 

560 

1600 

480 

480 

240 

480 

3840 

960 

960 

320 

240 

960 

1280 

800 

13,200 

25 

10 

8 

6 

2 

1 

50 

6 

40 

2 

2 

15 

20 

50 

Public 

Public 

Public 

Private 

Private 

Private 

Public 

Public 

Public 

Private 

Private 

Public 

Public 

Public 

2 

1 

1 

1 

1 

1 

3 

1 

2 

2 

1 

2 

2 

2 Space Allocation Chart and 
Occupancy Requirements 

Conversion Factor 
Museum - 1.6 
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The refuge has 95 days throughout the year where the temperature 

is 90° or higher, with 75 of those days occurring in June, July, and 

August. There are no days where the maximum temperature is below 

freezing. ' 

Monthly Averages F° 

High Low 
January 54.9 20.2. 
February 61.5 24.2. 
March 69.2 30.2. 
April 77.7 36.7. 
May 85.5 45.1. 
June 94.5 53.0. 
July 95.4 59.9. 
August 92.3 58.7., 

Mean 
37.6 
42.9 
49.8 
57.1 
65.3 
73.7 
77.7 
75.5 

September 86.5 50.5 68.5 
October 77.9 38.5 58.2 
November 65.2 27.0 46.1 
December 54.6 20.0 37.3 

120° 
110° 
100° 
90° 
80° 
70° 
60° 
50° 
40° 
30° 
20° 
10° 
0° 

^Lll^^L, 
z'__ _::!x 

—-r<> -j^^ :7^r"^c ^L ^ 
i r ' - - ^ ^ i L - - ' •- ^^' • « ! 

. ^ _^ ^k ^H 

r.-3 E ^ k, , : 

_ _ „ ^ -^— 
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• Monthly Average - High Temperature 

• Monthly Average - Mean Temperature 

• Monthly Average - Low Temperature 

Fig. 1 - Monthly temperatures 1987 - 2000. 

' Bosque Del Apache [document online] available from www.weather. 
nmsu.edu,- Internet; (accessed on 08 February 2004, 15:40). 

http://www.weather
http://nmsu.edu
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The average monthly wind speed does not change much from 

month to month, but the direction changes significantly. In the 

winter months, the cold winds come from the north. The winds blows 

from the pacific coast in the spring and from the gulf stream in the 

summer. ^ 

Average Speed Direction 
January 8.93 mph NNW 
February 9.36 mph NNW 
March 10.57 mph NNW 
April n.40mph SSW 
May n.07mph SSW 
June 10.41 mph SE 
July 9.38 mph SE 
August 8.75 mph SSE 
September 9.04 mph SE 
October 8.73 mph N 
November 8.75 mph N 
December 8.68 mph N 

^ Bosque Del Apache [document online] available from www.weather. 
nmsu.edu.- Internet; (accessed on 08 February 2004, 13:25). Fig. 2 - Spring wind rose (April). 

http://www.weather
http://nmsu.edu
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Fig. 3 - Summer wind rose (July). Fig. 4 - Fall wmd rose (October). 
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Fig. 5 - Winter wind rose (January). 
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The sun plays a very important role in sustainable design. The 

low altitude at noon is 30° in January and the high altitude is 71.5° in 

June. ^ The sun angles as well as the time of sun rise and set for the 

Bosque Del Apache Wildlife Refuge are listed. 

Sun Angles at Noon 

Altitude" Azimuth" Rise Set 
January 1 30.76 160.93 8:12 6:10 
February 1 35.55 155.96 7:50 6:38 
March 1 44.83 151.83 7:36 7:36 
April 1 56.70 146.25 6:54 7:39 
May 1 66.50 137.69 6:18 7:51 
Junel 71.50 124.58 5:58 8:13 
July 1 71.00 119.07 6:10 8:22 
August 1 67.01 129.41 6:20 8:07 
September 1....59.87 145.11 6:42 7:33 
October 1 50.35 157.32 7:02 6:51 
November 1....40.01 163.75 7:27 6:16 
December 1.... 32.67 164.03 7:55 5:59 

'̂W 
w | 11̂  

< 

Azimuth 

^^''^ 

i r w 
- 124.58° 

71.5° - June - 12:00 

Azimuth - 160.93° 

30.7° - January - 12:00 

^ Garwood, Alfred, N. Weather America (Toucan Valley Publishing, 
1996), p. 206. Fig. 6 - High and low sun angles at noon. 
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The average yearly precipitation is just under 10 inches. "̂ The 

most likely time to see rain is in the summer months, between July 

and October. The least likely is early winter to late spring, between 

January and April. 

Monthly Averages 

January 0.38 in. 
February 0.42 in. 
March 0.31 in. 
April 0.25 in. 
May 0.59 in. 
June 0.68 in. 
July 1.33 in. 
August 2.03 in. 
September 1.46 in. 
October 1.19 in. 
November 0.55 in. 
December 0.75 in. 

2.25" 
2.00" 
1.75" 
1.50" 
1.25" 
1.00" 
0.75" 
0.50" 
0.25" 
0.00" 
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Fig. 7 - Precipitation table. 

'' Garwood, p. 206. 
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ISSUES 

EXTREME TEMERATURE 

WIND EXPOSURE 

SOLAR EXPOSURE 

CHAPTER 3 - CONTEXT ISSUES 
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Goal 

Use enviroimiental design strategies to provide a comfortable 
indoor and outdoor environment for the visitor. 

Performance Requirement 

- Use vertical fins or an overhang on the windows exposed to 
the high summer sun. ^ 

- Reduce the energy consumption of the building through 
natural ventilation. 

- Provide outdoor areas that comfortable by shading some 
areas, and allowing direct sunlight exposure to others . 

Extreme Temperatures 

Temperatures in southern New Mexico can be excruciating in 
the summer months. In July and early August, there are times that the 
temperature reaches 110° F. In winter months, the low temperature 
can dip down to the teens and twenties. 

>• < 

-lOl 
1/2 w w 1/2 v^r>,<5v 
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Extend fixed 
overhang past 

window 
Oeqi window 

produces shade 
Fig. 8 - Overhang protection. 

Summer sun 

Winter sun 

'/^j^i^ 

Fixed ]D livers reflect 
summer sun but allow 

winter sun in 

'Using the Sun [document online] available from greenbuildings. 
santamonica.com.- Internet: (accessed on 28 February 2004, 11:40). 

http://santamonica.com
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Goal 

Provide comfortable exterior spaces and reduce the energy 
load of the building by directing winds appropriately. 

Performance Requirement 

- Use heavy foliage on the north side of the building to 
redirect winter winds. 

- Design the courtyard on the southern side of the building to 
create a comfortable space using the cool summer breezes. 

- Use the winds to naturally ventilate the facility. 

Winds 

Winds can produce a comfortable atmosphere and they can 
create a space that is very unpleasant. Winds from the north will 
cause a great amount of discomfort for outdoor visitors if the wind is 
not properly redirected. Lack of air movement in the summer can 
create hot, humid areas which need cooling by summer breezes. 

Block cold northern winds from building. 

V V 

u ^-T=rJ) <nD 

Use pleasant summer breezes to cool spaces. 

Fig. 9 - Wind exposure. 
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Goal 

Position the elements of the building to use the suns energy as 
efficiently as possible. 

Performance Requirement 

- Face the solar collectors directly south so they will receive 
maximum exposure to the suns. 

- Place skylights in appropriate places to increase natural light 
in the exhibit spaces. 

Solar Exposure 

The sun is a key factor in sustainable design. Natural light can 
be used for illumination or to transfer solar energy into electricity. 
The locations of certain spaces and systems need to be placed to 
either collect direct solar energy, or redirect light to visually benefit 
the user. 

Fig. 10 - Solar collector angle at 48° facing south to receive maximum exposure. 
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ARCHITECTURAL PRECEDENTS 

RIO GRANDE NATURE CENTER 

Location: Albuquerque, NM 
Architect: Antoine Predock 
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Location - Albuquerque, NM 

Architect - Antoine Predock 

Facility Type - Nature Center 

The Rio Grande Nature Center symbolizes a quickly 

diminishing ecosystem in north central New Mexico. The natural 

marshland areas along the Rio Grande River produce a wonderful 

display of wild fowl and fish. The area is completely opposite of the 

other local surroundings which consist of mesas and desert mountain 

landscapes. New Mexico offers a unique opportunity to maintain 

the important coimections between the city and the river, its 

symbiotic agriculttiral development, and a prime wildfowl preserve 

located along a major migratory flyway. ^ 

Fig. 11 - Hidden entrance promotes exploration. 

WW^^ 

p. 44. 
'Baker, Jeffery. Antoine Predock. (London: Academy Additions, 1997), 

Fig. 12 - Interior view onto the river. 



Bosque Del Apache Wildlife Center By David Wood 

Bosque Del Apache National Wildlife Befuge. NM 

Chapter 3 - Context 

Rio Grande Nature Center 

I 
I 

80 

Predock implements several conditions into his planning, including 

environmental, legal, historical, and recreational. These conditions 

are the key issues involved with the design of the building and the 

site. 

The purpose of the building is to serve as an interpretive 

center. The whole idea behind the design is a hide and seek game. 

Predock carefully hides areas and views to have the visitor explore 

the building and site as well as provide a sense of excitement once 

arriving in the hidden space. The approach of the facility does this 

well. A winding path submerged in the natural enviroimient carries 

the visitor fi-om the parking area to the hidden entrance. As the visitor 

enters the building, the exhibition area is directly in front of them, 

although partially hidden by water filled tubes. They then descend 

Fig. 14 - Plan of nature center. 
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down a ramp into the space, symbolizing the movement into the 

natural envirormient. At each stage along the ramp, displays for 

interpreting the wildlife are exhibited for an education and 

observation experience important for the understanding of nature 

and the people of Albuquerque. ^ 

Fig. 16 - Exterior view of glass fa9ade. 

Fig. 15 - Exterior view shows a sense of place. 
Fig. 17 - Interior photo of center. 

'Baker, p. 45. 
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SITE DOCUMENTATION 

NATURAL CONTEXT 
SITE PHOTOGRAPHY 

BUILT CONTEXT 
EXISTING VISITORS CENTER 
EXISTING ELEMENTS 

TOUR LOOP 

SITE LOCATION 

SITE PLAN 
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Elevation - 4512' 

Latitude - 33°46' N 

Longitude - 106°54' W 

Description - The refuge consists of 57,191 acres of flat 

deha lands that lie in the Rio Grande Valley in central New Mexico. 

The refuge is located in Socorro County, 10 miles south of San 

Antonio, New Mexico. It was established in 1939 as a refuge 

and breeding ground for migratory birds and other wildlife. 

Low dikes were build during this time to impound the water, creating 

an ideal habitat for the birds. The refuge consists of over 350 

different kinds of birds which can be observed during various months 

of the year, depending on the species. 

^ Bosque Del Apache Nature Center [document online] available from 
www.friendsofthebosque.com: Internet; (accessed 12 February 2004, 13:22). 

Fig. 18 - Bosque Del Apache location. 

Fig. 19 - The flight of birds brings visitors to the refuge. 

http://www.friendsofthebosque.com
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Fig. 20 - On boardwalk looking towards Highway 1. 
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Fig. 21 - Looking east towards the mountains. 
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Fig. 22 - On boardwalk looking north. 
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Fig. 23 - View from boardwalk trail towards Highway 1 underpass. 
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Fig. 24 - View of tour loop road looking southeast. 
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The Bosque Del Apache Visitor Center is 

located on the west side of the highway, across the street 

fi"om the Tour Loop. The exterior of the building is 

brown stucco with wooden members used for a variety 

of other design elements, a typical southwest motif. The 

interior of the building uses an open plan, containing a 

small entry space followed by the main room, which 

contains most of the activities provided by the facility. 

There is a lecture room, which holds about 25 people, 

followed by a small administrative space behind the 

information counter. All of the maintenance facilities 

are outside of the Visitor Center in other buildings. 

^ ^ of Consecwotionl 

National Wildl i fe 
Refuge Systems 

1903-2003 
A National Network ot Lands {or Wildlife (i People 

^ 

Fig. 25 - Walkway to entrance. 
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Fig. 26 - Existing visitor center. 
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Fig. 27 - Interior of facility 
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Fig. 28 - Existing maintenance facilities. 
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There are a number of other manmade elements 

throughout the refuge. Most of these elements are 

intended for educational and/or recreational use. There 

are interpretive signs, maps, and directional signs 

throughout the refuge. There are also recreational 

elements such as hiking trails, picnic areas (right), and 

observation platforms. The other built elements serve as 

functional facilities. They are the entrance booth, which 

collects fees and provides park information, and a 

restroom facility for visitors away from the center. 

Fig. 29 - Designated picnic area. 
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Fig. 30 - liUoiiiiation display. Fig. 31 - Directional sign. 
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Fig. 32 - Observation deck. Fig. 33 - Binoculars and information display. 
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Fig. 34 - Information display. fig. 35 - Shaded rest area. 
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Fig. 36 - Entrance booth. Fig. 37 - Restroom facility. 
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Tour Loop 

The tour loop is the vehicular path through the 
refuge. It is a 15 mile long road allows the visitor to travel 
to the prime observation areas and provides a number of 
opportunities for recreation. The tour is broken into two 
smaller loops known as the Marsh Loop (southern section 
of the refuge) and the Farm Loop (northern section of the 
refuge). There are also roads that are opened only in the 
warmer months. 

Site Location 

Due to the marsh areas seasonal flooding, the site 
has been located away from the flood zone. It is placed next 
to the permanent water area that remains at a constant level 
because it is controlled by canals. The site is close enough 
to the highway for automobile access but far enough to not 
disturb the wildlife. The tour loop also runs next to the site 
providing easy access for the refuge visitor. The key 
observation areas are directed to the south and east of the 
site. 

Fig. 38 - Tour loop map. 



Bosque Del Apache Wildlife Center By David Wood 

Site Plan 

Bosque Del Apache National Wildlife Befuge, NM 

cnapter 3-Context 

I 
I 

99 

N—^ 

Fig. 39 - Site plan 
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Materials -

A primary principle behind sustainable design is the life cycle 
and production of building materials. The materials should be natural, 
locally harvested, producing little to no negative effects on the 
environment. The primary materials chosen for the Bosque Del 
Apache Wildlife Center were concrete and glue laminated wood. 

Concrete - This material is chosen for its life span, use of 
natural ingredients, and its structural properties. The structure is 
composed entirely of concrete. At the courtyard level, retaining walls 
control the earth and water. From the retaining structure comes the 
vertical structural members, concrete columns and load-bearing 
walls. The concrete is composed of a small amount of cement, the 
primary "manufactured" ingredient in the concrete. The other 
ingredients are natural, consisting of sand and other small aggregate. 
Two other ingredients in this concrete will be flyash and bamboo. 
Flyash is a by-product of coal-generated power plants. The residue is 
non-toxic, and it helps with the workability and plastic properties of 
the concrete. It also limits the amount of cement that needs to be used 
in the concrete. Instead of steel, bamboo is used as a reinforcing ma
terial in the concrete. The stem is capable of withstanding 28,000 
Ibs/sq.in. in tension, and the local marshland has plenty of bamboo 
for use in this design. Considering there is not much lumber 
production in the desert of central New Mexico, and the process of 
production of steel and other metals are not very eco-friendly, 
concrete is the best material for this project. 

Glue Laminated Wood - This material is chosen for its 
sustainable elements as well as its aesthetic features. Glue laminated 
wood is basically taking smaller, usually unusable pieces of wood, 
and gluing them together to create a stronger, more durable piece of 
lumber. Due to the lack of wood products in the immediate area, and 
the overall production qualities of glue laminated wood, this product 
is better than shipping in a true wood from a regional area. It is used 
primarily as an aesthetic material. Inspired by the qualities designed 
by Louis Kahn, the wood is used with the concrete to create an 
interaction of light, natural tones within the interior of the facility. 

Fig. 1 - Interaction of concrete and wood. 
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Environment 

Controlling the environment using natural systems is a 
primary element within the sustainable design concept. Most 
buildings control the envirormient with the use of mechanical 
systems, such as air conditioning and heating units to control the 
temperature. Sustainable design prescribes a variety of methods to 
control the environment without using these urmatural systems. 

Natural Ventilation - Natural ventilation is a key element 
within the sustainable basics, especially in southern New Mexico. 
This type of natural system is important for both cooling the facility 
as well as increasing the air quality. Along the main corridor, on the 
bottom row of the glass fa9ade, are louvered windows. The top 
windows on the lighting well also open. In the warm spring and 
summer months, cool breezes move from the south, cooling the 
courtyard and penetrating the main corridor windows. This creates an 
air movement within the facility, allowing the warm air to rise and 
escape through the lighting well, cooling the facility while increasing 
the air quality. 

Worn Air 
Escapes 
Through 

Roof Glazing 

Cool Spring 
and Sunner 

Breezes 

Natural 
Venti lat ion 

System 
Fig. 2 - Natural ventilation system. 
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Lighting and Heat Gain - A big issue in this project was the 
implementation of natural lighting without overloading the facility 
with heat gain. This is accomplished with the use of multiple types of 
shading devices. The main corridor of the facility, referred to as the 
lighting well, is composed of 95% glass. To allow indirect light into 
the building, horizontal fins wrap around the well, keeping the direct 
sunlight from penetrating the glazing. The length and the distance 
separating the fins are designed to allow some direct sunlight from 
the lower winter angle of the sun to enter into the facility to warm the 
interior environment. The top of the lighting well, also consisting of a 
glazed fa9ade, contains a shading grid which retracts the sunlight 
fi"om all angles. There are also windows just underneath the roofline, 
allowing light into the interior spaces of the facility. These are 
protected from heat gain by overhangs. The last windows are around 
the exterior fa9ade of the facility, which are protected by vertical fins. 
These fins are somewhat transparent, allowing the user to get a 
maximum view while protecting the building from heat exposure. 

elements which process and cleanse the interior. These natural 
elements, primarily the vegetation, increases the oxygen level in the 
building as well as limit odors and pollutants. These elements are 
located in the lighting wells and the indoor garden, allowing the 
visitor to interact with them as they move through the facility. 

Building Orientation - The arrangement of the primary axis 
of the facility can play an important role in the control of the 
environment. Usually, this axis will line up in an east-west position. 
Under the hot desert sun in New Mexico, the sun is at its highest 
point around the middle of the day. The suns low points are at sun 
rise and sun set. At these low points, direct sunlight can enter through 
the windows, causing extensive heat gains. Orienting the facility 
along this axis will result in a lower heat gain, allowing for less use 
of a conditioner unit. The Bosque Del Apache Wildlife Center is 
arranged 30 degrees off of this axis. This rotafion is for site purposes 
and views. 

Air Quality - A proper environment includes a high quality 
of air. This creates a pleasant atmosphere for the visitors and the 
employees of the facility. A high air quality is maintained by 
enacting the natural ventilation system and implementing natural 
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Solar Energy - When possible, sustainable design should 
derive its energy from the sun. This project is dependent on the sun 
and the energy which it produces. On the southern end of the facility, 
photovoltaic panels line the roof to produce the electricity required 
for the center. This system never needs refueling, does not pollute the 
environment, and lasts up to thirty years. With this system in place, 
the center does not require any outside electrical lines to be brought 
into the refiige. These panels are aligned towards due south, the 
appropriate angle for maximum energy collection over the period of 
the day. The panels are also angled at 48° from the ground to collect 
the maximum amount of energy year round. The facility is not used 
at night, and due to the extensive use of natural lighting, a large 
energy storage unit is not required. A small energy storage unit is 

located in the maintenance room, which can supply the facility with 
power for up to three days without being refueled. 

Natural Lighting - Natural lighting is key for a design 
focused on energy conservation. Electric lighting usually takes up a 
good percentage of the energy used in facilifies of this type. With the 
pedestrian system and the open plan formed around the lighting well 
and the main corridor, natural light can be brought into just about 
every space within the building. This creates a much lighter load on 
the electricity required to run the various mechanical objects within 
the building. Natural lighting also contains better psychological 
characteristics than other forms of lighting. 

Fig. 3 - PV panels and natural lighting. 
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Design Issues 

Education - Preservation -

The primary goal of most visitors centers is to educate the 
public. This facility is no different. The goal of the Bosque Del 
Apache Wildlife Center is to educate the public about the delicate 
ecosystem of the New Mexico desert, the importance of preserving 
and conserving the ecosystem, and the culture and heritage of the 
southwest. It also teaches about the development and progress of the 
this wildlife refuge as well as the entire National Parks System. 
Education can be accomplished in a variety of ways. First of all is 
reading and studying. The facility provides numerous displays in the 
gallery focused on this type of education. Another type of learning is 
through interaction. The facility provides many interactive displays 
throughout the galleries as well as an Interactive Learning Center, 
were the visitors can interact with each other as well as the natural 
environment. Observation is also key to learning. The facility 
provides areas for observing films, wild fowl, as well as the natural 
vegetation in the Indoor Garden. 
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Fig. 4 - Typical displays in the gallery. 
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Another issue that needed to be dealt with is the preservation 
of the environment. The goal was to provide a facility with all of the 
appropriate amenities while preserving as much of the natural site as 
possible. The development of plenty of parking and facility square 
footage needed to be met, while reducing the overall area that 
consumes the site. This was accomplished by focusing the parking 
and roadway to a central point on the site, closer to the highway than 
the water. This allows the area of the site near the water to be 
undisturbed and keeps the contaminants leaking from the vehicles 
away from the lake. 

Fig. 5 - Areas of preserved site. N ^ 
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Design Issues 

Observation -

Besides educating the public, which is the primary goal of the 
administration, the refuge is used as a wonderful area to observe 
migrating birds. This is the primary reason that guests visit the park. 
In the autumn months, geese and cranes migrate from the north, 
spending the winter months along the marshlands of the refuge. The 
primary visitor spaces, mainly the galleries, are arranged so the guest 
has a view over the water and of the flight paths of the birds. 
Throughout the park, a number of observation decks are located 
along the tour loop, next to edge of the water. Although providing 

a view, this limits the interaction with the birds. The facility 
provides an observation deck in the center of the lake, allowing the 
visitor to move out onto the water and become a part of the natural 
envirormient. A retaining wall, containing small cut-outs for 
observing, provides a blind for the visitor to observe the birds 
without scaring them away. 

Fig. 6 - Deck extending into water. Retaining wall with blind. 
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Design Issues 

Memorable Design -

A key ingredient for museums or galleries is to create intrigue 
and excitement. These types of facilities should either blend into the 
landscape, or transform opposite of the immediate context. The 
exterior of the facility focuses on the initial. The levels and angle of 
the roofs imitate the sloping mountains surrounding the site. The 
intrigue experienced by the visitor is created by the arrangement of 
volumes and the users movement from space to space. The visitor 
begins at ground level, immediately faced with a choice of which 
ramp to explore. One ramp leads to the Lobby/Gift Shop and the 
other leads to the courtyard. The visitor is encouraged to begin with 

the entry ramp. As they move into the facility, they immediately 
interact with the lighting well and the interior vegetation, receiving a 
sense of how the movement system works. As they move through the 
entry level space, the other spaces appear, creating a glimpse of the 
users future experience. Then the user moves through the main 
corridor, where the exterior opens up and they get an expansive, 
elevated view of the lake and the refuge. This downward movement 
continues until the visitor finds themselves in the courtyard, with 
options of visiting the observation deck, taking a nature trail, or 
exiting to their car on the courtyard ramp. 

Fig. 8 - Decision on which ramp to explore. Fig. 9 - Interacting with lighting well and vegetation . 
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Response to Critiques 

Preliminary Critique - Qualifying Critique -

The preliminary review focused on site analysis and the 
conceptual elements of the project. An emphasis on vehicular flow, 
parking, and pedestrian movement was a primary engagement at this 
point of the design process. The response to the presentation was also 
directed towards these elements. There seemed to be too much road 
per parking space. This limited the amount of site that could be 
preserved. An action was taken to limit the amount of asphalt by 
using a one way route and clustering the parking around a central 
visitor access point. This allocated plenty of parking spaces and 
preserved about 50% of the site from being disturbed. Another 
response focused on the views as the vehicles entered the site. The 
primary view is over the lake, so the route was open on the left side, 
allowing the passengers to have a view of the lake as well as the 
fa9ade of the facility. 

Another issue that was brought to the table was the 
birdwatchers and their primary view. The birds fly in from the north, 
but they settle in all parts of the refuge, so the observation deck was 
designed with this in mind. The circle, with hs 360°, is used to allow 
the visitor to view the entire lake and the incoming and outgoing 
flocks of birds. 

The idea of the central pedestrian core with the spaces and 
volumes branching from the core was accepted. This is the key 
conceptual element for both pedestrian system and spatial 
arrangement of the project. 

The qualifying review was less about design and more about 
visual representation. The overall design was accepted, but the 
visuals and the expression of the composition was lacking substance. 
Minimal changes were made to the design at this point. The key was 
to express the intentions of the project as thoroughly as possible. The 
qualifying presentation was displayed in black and white, limiting the 
idea of depth, color, and physical relationships. In response to this 
critique, color was added to the site plan and the sections, giving a 
sense of materials and color tones used within the facility. The 
elevations were also rendered in color along with shadows to give a 
sense of depth. Numerous perspectives were rendered, giving a hint 
of the path that the visitor would explore as they moved through and 
experienced the facility. 

It was pointed out that the wall section was also lacking some 
aspects of necessity. Further research was completed, and additions 
to the detail and the wall section were added, giving a more complete 
analysis of the wall composition. 

The layout was also incomplete, with some of the drawings 
too small to appropriately comprehend. The drawings in question 
were changed from 1/16" scale to 1/8" scale, giving the viewer a 
larger composition, hopefully allowing them to fully understand the 
project. 
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Response to Critiques 

Final Critique Changes in Approach to Design 

After the final presentation was given, there were two areas 
concentrated upon during the critique. The first area was presentation 
style. The intentions of design were expressed through my eyes, 
rather than expressing to the viewer what the design brings to them. 
There is no way to respond to this other than with presentation 
practice. It is also difficult to present a project to observers that know 
the project nearly as well as the presenter. 

The second area that was focused on were simple changes 
that could be added to the layout and model that would make the 
project more successful. Some of these things included adding a 
north arrow to the site plan as well as a perspective from the 
observation deck back towards the facility. Another part of the final 
project that needed to be completed was the final model. Although it 
is simply a volumetric representation, the site needed a bit detail to 
provide the observer with a clearer understanding of the procession 
of the vehicle from the highway to the parking area, and the 
pedestrian from the parking area to the facility. This was accom
plished by adding vegetation to the site, giving the observer a sense 
of the open terrain, exposing the views and the promenade of trees on 
the approach to the building. Other details such as the nature trails 
and the boardwalk were added to emphasize all the activities 
provided by the project. 

There were several changes in the design, but the biggest 
change, and what I believe created a successful project, was the 
changes in the approach of the design strategy. At first, the design 
was focused on form, creating an element which resembled the 
attraction to the refuge. This approach limited the function of the 
facility, creating a project that was not user-friendly. I believed that 
this would be the primary method of creating a structure with 
qualities that would allow the visitor to remember the facility. After 
some time went by, I began to realize that the interior, the spatial 
arrangements, and the pedestrian patterns of movement would have 
more of an impact on the visitor than the exterior form of the 
building. I began to construct a variety of configurations both 
horizontally as well as vertically. Eventually I arrived at a movement 
system that gives the visitor options, allows them to explore, and 
creating spaces which build tension and excitement. This system is an 
interaction of levels, with the vertical movement systems 
encompassed with sustainable elements. This change in approach 
freed the project from restriction and allowed it to spread its wings 
and fly. 
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Conceptual Solution 

The Transformed Core 

After realizing that the primary aspect of the facility would be 
the movement experience of the pedestrian, a process of analyzing a 
variety of interactive paths and routes began, unveiling a number of 
promising design opportunities. As the systems and volumes began to 
synthesize with one another, it was realized than the best solution 
would be a core movement system. This core system would consist 
of a natural envirormient within the center, with the spaces branching 
from the exterior of the core. The core was then transformed, shifted 
in all three directions, creating both horizontal and vertical 
movements as the user travels from space to space. This trans
formation eventually produced the lighting wells, which contain the 
natural environment. The public spaces form around these wells, 
allowing the natural systems to interact with the facility, providing a 
pleasant atmosphere. The two lighting wells are connected by the 
main corridor, which opens up to a broad, expansive view of the lake, 
the park, and the distant mountains. 

- ^ . ^ . • > -

Fig. 10 - Synthesis of core and spaces. 

Fig. 11 - Core movement system. Fig. 12 -Brokencore. Fig. 13 - Shifted core. 
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Hierarchal Analysis 

Spaces Systems 

The Bosque Del Apache Wildlife Centers' goals are focused 
around the visitor, providing them with an educational and exciting 
experience. Therefore, the primary areas are the spaces provided for 
the public. In the second chapter, in the Facility Organization section 
(pg. 59), a list of the four spatial organizations is listed. Of these four, 
two are geared toward the public. These two are the educational 
spaces and the experiential spaces. The educational spaces consist of 
the gallery, lecture/AV room, and the interactive learning center. The 
experiential spaces consist of the indoor garden, the courtyard, and 
the observation deck. The gallery spaces are the initial learning areas 
and are a key focal point of the design and movement system. Nearly 
every other space has some kind of relationship with the gallery. The 
gallery is the key space within the facility, with every other space 
responding and reacting to it. The other spaces listed under the 
educational and experiential spaces are second on the hierarchal tier. 
These spaces can be arranged in any order, depending on the 
individual visitor and their preference of activity. Some visitors may 
prefer to observe the birds, raising the observation deck to the second 
level, while others may prefer an indoor experience such as the 
indoor garden or the interactive learning center. On the third tier are 
the functional and the administrative spaces. Some of these spaces 
are accessed by the public, but are not spaces which promote 
emotion. Some of these spaces are the restrooms and the lobby. The 
administrative spaces are for the managing and supervising of the 
building. 

With the theory of sustainability as the backbone of this 
project, it is key that the systems remain natural. There are two 
primary systems within the facility, each containing important 
elements. The systems are solar energy and the movement system. 
With both equally important, these two systems can not be compared 
on a hierarchal level because they deal with completely different 
aspects of the design. 

Solar Energy - Solar energy is the most important element 
within the theory of sustainability. The sun provides the energy 
needed for all the necessary enviroimiental control factors within the 
facility. Using the photovoltaic panels, the sun provides the building 
with the electricity needed to run all types of electronics. The sun 
also provides light for the facility, enough so that artificial lighting 
rarely needs to be used. The sun also heats the facility in the winter, 
and creates the cool summer breezes used to naturally ventilate the 
facility in the sunmier months. 

Movement System - This system creates an exciting and 
memorable experience for the visitor. The playful arrangement of 
spaces and levels allows the visitor anticipate the upcoming 
experience. The movement system also opens views and provides 
an interaction with the natural envirormient, which is why most 
visitors come to the refuge. 
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Controlling Factors and Synthesis of Path and Volume 

Controlling Factors Synthesis of Path and Volume -

Throughout the design process, there were two primary 
factors which controlled the project. These factors were the site and 
the sun. The facility needed to be arranged on the site to function in a 
sustainable manner. This include the preservation of the site, the 
alignment for proper solar exposure, and general properties of the 
site. 

Site - Highway 1 runs on the west end of the site, which 
needed to be accessed for the entrance and exit of vehicles. The 
boardwalk and trail system along the southern edge of the site also 
needed to be incorporated in the design. The edge of the water, 
nmning along the eastern part of the site, needed to be integrated into 
the design. The views also played an important role on the design. 
Both the views of the landscape as well as the flight patterns of the 
incoming and outgoing flocks of birds were controlling factors in the 
design All these site issues needed to be incorporated while preserv
ing as much of the natural site as possible. 

Solar Exposure - The sun, being the primary energy source 
for the building, was a huge factor in the design. The facility needed 
to be arranged to receive maximum solar exposure for the electricity 
required. The facility also needed to be semi-transparent, allowing as 
much natural light into the building. But this light is contained, 
controlling both the heat gain and the lighting on exhibits and dis
plays. 

The most compelling aspect of this project is the fusion of 
the pedestrian movement system with the arrangement of spaces and 
levels. The parking and beginning of the visitor experience is 7' 
above the water level. At this point, two parallel ramps, each moving 
the user a vertical distance of 8', give the visitor a choice of which 
level to pursue. The downward ramp leads to the courtyard and 
observation deck and the upward ramp leads to the entry and lobby 
area. As the user enters the lobby, the space is open, allowing them to 
explore in a free fashion. The lobby meshes into the gift shop, which 
is controlled by the lobby attendants space. While in the gift shop, the 
visitor gets an elevated view of the upcoming gallery space. This 
creates excitement and anticipation. From the gift shop, the visitor 
takes a downward movement into the gallery, either using the stairs 
or taking the spiraling ramp, which directly interacts with the lighting 
well. All of these spaces are formed around the lighting well, 
allowing natural light into the entire facility. After they are finished 
with the first gallery, they enter into the main corridor, a transition 
space from the first lighting well to the next. This is not just a 
transition space. The massing of the facility separates, presenting an 
expansive view of the lake and the landscape. The visitor then moves 
into the next core, which contains more gallery spaces and the indoor 
garden. After another downward transition similar to the last, the 
visitor is released out into the courtyard, where they have the 
opportunity to explore the courtyard, the observation deck, the trail 
system, or exit up the courtyard ramp to their automobile. 
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The preliminary process first started to thrive when the development 
of the core system was initiated. The core system began to transform 
in all three dimensions; breaking, shifting, and morphing into a or
ganization of paths and levels. 

Fig. 14 - Initial development of core system. 
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Fig. 15 - Development of core system integrated with levels. 
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Jy As the core further develops, issues such as 
views and spatial arrangements begin to 
come to the surface. These issues are ap
proached individually and simultaneously, 
a process that continuously overlaps. 

Fig. 16 - Shifting for the view. 
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Fig. 17 - Spatial arrangements . 
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Fig. 18 - Initial movement system 

As the core developed, the vertical and horizontal movement 
systems were explored, figuring how and when the user progressed 
through the spaces. This element was key in the design due to the 
slope of the site and the shoreline. 
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Fig. 20 - Idea of overlapping paths. 

^ .̂j , Fig. 21 - Axonometric of movement system. 

Fig. 19 - Section of movement system. 
(\^XU^\ 



Dosque Del Apache Wildlife Center By David Wood 

Bosque Del Apache National Wildlife Befuge, NM 

Preliminary Process 

I 
122 

Fig. 22 - Integration of facility with site. 

The concept of the facility was then explored with the site. After 
many configurations, a vehicular route was developed which preserve 
as much of site as possible, a primary concept within sustainability. 

Fig. 23 - Extended site model. 
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Fig. 24 - A variety of solutions. 
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^ J S A variety of configurations were then 
explored, producing multiple plans. 
Along with the spatial arrangements, a 
key factor in the design is the accessible 
ramps within the facility, which are 
analyzed here. 
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Preliminary models were constructed to analyze the spatial 
arrangements as well as the form to the exterior of the 
facility. These models helped to develop the final solution. 
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Fig. 25 - Parti model. Fig. 26 - Study models. 
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Fig. 31 - Concrete structure. 
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Fig. 33 - Detail. 
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Fig. 36 - Southwest elevation. 
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Fig. 37 - Southeast elevation. 

Fiji. 38 - Section B-B. 
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Fig. 39 - Section A-A. 
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Fig. 40 - Interior elevation. 



Bosque Del Apache Wildlife Center By David Wood 

Bosque Del Apache National Wildlife Befuge. NM I 
Final Solution - Individual Documents 132 

Fig. 41 - Interior elevation. 
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Fig. 42 - Birds eye perspective. 
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Fig. 43 - Courtyard perspective. 
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Fig. 44 - Entry level ramp. 
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Fig. 45 - Observation deck perspective. 
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Fig. 46 - Main corridor. 
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Fig. 47 - Final model photographs. 
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Fig. 48 - Presentation organization. 




