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PREFACE 

Goals: 
Upon careful examination of my personal values, 

interest, and aspirations, I have found that I am interested in 

our natural environment and its relationship to architecture. 

My interest range from skiing, hiking, and rockclimbing to 

the arts of painting and pottery. These activities give me a 

special appreciation for the relationship between man and 

nature. The opportunity of having been a backpacking and 

rockclimbing instructor for Project Soar (an educational and 

confidence building program for learning disabled children) 

has given me the unique experience of teaching and 

facilitating interaction between these young people and 

nature. I intend to examine how architecture can help to 

facilitate this kind of interaction. Society would benefit 

greatly from such a facilitation. Young people could be 

taught an appreciation for culture and nature, aspects that 

have proven to be somewhat lacking in our present The author hiking in New Mexico 
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educational system. Under the present system children are 

not taught how to learn or be self-reliant but rather, they are 

often taught only what to do and think, without much 

control over their environment. Young people, our most 

precious natural resource, must be taught how to realize 

their full potential. 

Process: 
The architectural goals set here is by no means easily 

reached. It will be necessary to rely upon the influence of 

those people with expertise in the areas of education, 

adolescent study, learning disablities, and architecture. 

Much can be learned from studies of similar programs, 

their problems and solutions. In the same manner studies 

of the existing architectural solutions will also be helpful. 

Guidence from Progranmiing and Design Proffessors will 

be of upmost importance to achieving these goals. 

Young people backpacking in the Rocky Mountains 
with the author. 
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THESIS STATEMENT 

Purposes: 

In today's complex society there is an ever increasing 
need for man to realize the importance of his relationship 
with his natural environment. This is a fundemental factor 
relating to mans ultimate well being. Young people 
struggling to learn and grow have a great need for 
interaction with their natural environment. Those with 
learning disabilities who can be taught self-worth 
through achievement may come to realize their 
full potential within the context of this 
environmental interaction. This is the goal of the 
proposed Environmental Learning Center. 

The center is simply an institution to facilitate and 
encoiu-age natural expansion for learning disabled young 
people. Many have become restricted by their society and 
environment because of their disabilities. Through special 
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instructional methods, confidence building, achievement 
orientation, and encouragement these disabilities can be 
overcome and natural expansion will occur. 

The architecture that facilitates this growth must not 
hinder but, encourage this natural expansion. It should 
address the issues involved with its specific group of users, 
the learning disabled. It must specially adapt itself to this 
group of users because of the special problems they 
encounter in present institutions. 

Design Focus and Presence: 
If, as Louis Kahn states. Architecture embodies the 

'institutions of man' then, this facility must be an 
architectural embodiment of mans relationship to 
nature and his environment. It must accomodate 
the needs of both man and nature and facilitate 
interactio between the two. The structure should 
grow naturally from the earth and as a result 
become part of its natural environment. 

This facility should also house the man of every 
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culture, conforming to him rather than him to it Therefore, 
it is the intent is to form an organic architectural 
environment devoid of the trend and styles that date and 
restrict it. It should become a timeless house giving beauty 
and freedom. Not an architecture of 'form follows 
function' but rather, an architecture where form 
and function are one with nature and 
environment. 

Iherefore, the design should become a barrier free 
Environmental Learning Center that would encourage 
natural growth and inspire the learning disabled to 
overcome and strive to reach toward realizing their 
capibilties. 
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BACKGROUND 

Understanding Learning Disabilities: 
In order to understand the special problems and issues 

associated with a proposed Environmental Learning Center 
for Learning Disabled Children, one must first understand 
some basic facts about learning disabilities. Through 
careful evaluation of the issues, the proper architectural 
solutions may be found. Some widespread misconceptions 
must be dealt with and overcome as well. These problems 
must be dealt with in order to form proper conclusions. 

In every classroom in every school accross the nation 
there is a child who fails to keep up with the class in certain 
subjects. These are the children of concern. They are often 
learning disabled children trapped in the wrong 
environment. Learning disabled children show a 
discrepancy between the school performance expected from 
them and the performance they actually produce. 

• v y 
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Such children are often a source of frustration, irritation, 
and despair for their teachers and often for their parents. 
These feelings tend to compound the pressure and 
frustration already felt by the child. These children, in tum, 
often dislike school and have resentful attitudes toward their 
teachers, their peers, and themselves. The latter resentment 
is often the most destructive. The learning disabled often 
suffer from poor self esteem and lack of confidence. This 
lack of confidence in ones abilities only perpetuates the 
problem. 
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Problems with labels: 
Children are often given labels at an early age. 

Everyone has had the experience of struggling to overcome 
a stereotype. These labels such as underachiever and 
dyslexic carry a stigma that is not easily overcome by most. 
Learning disabled simply and correctly refers to those 
children who fail to benefit from the traditional classroom 
instruction. They are not retarded or brain damaged as 
many labels seem to suggest This negative stereotype still 
exist despite the effort to inform educators, parents, and 
children fo the facts conceming this subject 

For example, "Dyslexia" is simply a Greek word 
meaning "word sickness". This word does not tell 'why' a 
child is the way he or she is but, only discribes the 
symptoms, as if it were a disease. We should be more 
concerned with 'what' can be done to help the learning 
disabled child. One might rather ask, what are the things in 
the childs environment that aggrivate the problem? What 
changes can be made to the childs environment to reduce die 
difficulty encountered? These are die important questions 

t 
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that parents, educators, and even architects should ask. 

Who is the LD child: 

Their are many children who do not do well in school 
and who have difficulty learning for various reasons. Not 
all these children are learning disabled. It is important to 
know who is not learning disabled, in order to realize who 
actually does have a genuine disablity. Learning what 
charactoristics are not associated with the LD (learning 
disabled) children is helpful in overcoming stigma and 
understanding what LD really means. 

The LD child is not Mentally Retarded. The child with 
below average mental capacity will have difficulty in a 
nonspecilalized classroom but this must not be confused 
with learning disability. The LD child demonstrates at least 
average intellegence. 

The LD child is not Physically Impaired. The child 
who has a physical handicap such as poor eye sight will 
have difficulty learning if special steps are not taken to 
correct the problem. This child is not necessarily LD, just 
the same as the LD child does not necessarily have poor 
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eye sight. Though, a physically handicaped child might 

also be LD. These children must overcome even greater 

obsticals. 

The LD child is not Emotionally Disturbed. While 

emotional problems are not the cause of a childs learning 

disability, it may well be the product of that childs struggle. 

Special steps must be taken to provide a environment 

conducive to emotional stability. 

The question now arises, who is the LD child. As 

Alan Ross states in LD THE UNREALIZED POTENTIAL, 

"A learning disabled child is neither damaged or 

permanently impaired. Thie disabilty is an inabilty to make 

use of the unspecialized instruction usually found in the 

typical classroom. Given the proper and specialized 

instructiuon the disability disappears. A learning disability 

is not so much a lack in the child's ability to leam, as a lack 

in the educators ability to identify and teach children with 

special needs.". 

•The learning disabled child can reach 
his/her full learning potential with the 
help of specialized instniction. 

8 
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Test and measuring potential: 
How well a child should be able to perform is a 

question about the childs learning potential. This measuring 

of potential performance is subject to many variables. 

Because the leaming process cannot be observed directly, it 

is very difficult to measure. Test attempting to establish 

this ground are very often inconclusive. These test measure 

only current performance not potential intellegence. This 

area often must be left to intuitive measurement leaving 

room for bias and speculation. Conclusions should never 

be arrived at as the result of one test or the opinion of one 

educator. These can reflect many things other than an actual 

leaming diablity. 

Hyperactivity and leaming disabilty: 
Many LD children have trouble sitting still and many 

children who can't sit still have difficulty leaming. Test and 

data have not defined the cause and effect of this 

relationship. It is clear that these are two distinctive and 



ENVIRONMENTAL LEARNING CENTER 

different problems. The hyperative child has trouble sitting 
still, the LD child has difficulty leaming. 

A child with a higher activity level needs an 
environment that takes that level into account The physical 
arrangement of this environment should be modified to 
preclude conflict between child and environment If a child 
were unusually short for his age, nobody would hesitate to 
provide a stool for the child to stand on when he brushes 
his teeth. Similar accommodations must be made for the 
leaming disabled child. 

attitudes and education: 
If one takes the attitude that a LD child has not yet 

reached his or her full potential, much can be done to help 
the child leam. LD children can be taught by increasing the 
distinctiveness of visual stimuli. Since these children have 
difficulty in perceiving subtle differences in stimuli, 
accenting these differences is helpful to them. Children are 
also more likely to attend to new and interesting stimuli 
rather than the familiar. A moderate amount of complexity 
can also help the child attend to the stimuli. Educators can 
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adjust their methods to take these principles into account. 
Architecture should adjust itself to these special needs in a 
like manner, in order to provide a leaming conducive 
environment 

Child Environment Architect 
Once a child is old enough to understand and perceive 

his physical environment, he is then able to interact within 
it. Children begin by leaming to orient themselves and then 
navigate. Next they may form distmctive likes and dislikes 
about its arrangement or visual appeal. These likes and 
dislikes on the part of the child may ofthen be in conflict 
with the likes and dislikes of adults. In this case, with the 
child unable to alter his or her environment is forced to deal 
with the obsticles which are a source of irritation. User 
satisfaction should be a primary goal in any architectural 
design, though it is often overlooked in the case of the user 
being a child with limited communication skills with which 
to express his or her needs. 

According to Baird, stimulus impoverishment causes 

r 
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perceptual and leaming deficits in the developing child. 

Conversely, it is believed that stimulus enriched 

environments will accelerate the developement of 

perceptual, motor and cognitive abilities. Burton White's 

studies with children exposed to different levels of visual 

stimuli suggested some minimum level of quality 

stimulation leads to accelerated peceptual and motor skill. 

These findings are of signifigant importance pertaining to 

the LD child who lacks in the motor and especially 

perceptual skills needed to leam in an unspecialized 

environment. Baird further suggest, that the physical and 

built environment exerts a powerful influence over the 

perceptual and social development of the young person who 

has little control over the structure of this environment 

This makes it impairative that the architect take the needs of 

the child into account 
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• Stimulus enrichment will excellerate development 
perceptual, motor, and cognitive abilities, and many 

help leaming disabled children reach their full potential. 
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Child Self Oudook: 
Programs that encourage child development through a 

achievement oriented proccess have proved extremely 

beneficial to the LD child. These institutions; such as 

Project Soar in Balsa, Nortii Carolina; have helped directly 

by teaching the children diat they can be achievers. Success 

is the key word for the establishment of self-confidence 

according to Project Soar directors. If a child can overcome 

the challenging obsticles they encounter in such a program, 

then the goal of improved self-esteem is attainable. 

Through a process of setting goals, overcoming fears and 

lacks of confidence, and successfully completing these 

challenges, these chidren become better equiped to deal with 

their every day struggles. 

natural awareness: 
Success oriented achievement programs typically 

incorporate the use of a natural environment to conduct their 

programs. This environment suits the program which often 

involves activities such as; outdoor training, backpacking, 

setting goals 

1 
overcome barriers 
fear, poor self confidence.. 

I 
achieve success 

natural 
GROWTH 

The three step process toward natural growth 
utilized by Project Soar is designed to help 

the leaming disabled to realize their potential 
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orienteering, rafting, mountain and rock climbing. These 

activities have proved to be helpful in realizing the goal of 

improving the confidence of the people involved in them, 

Leaming Disabled or otherwise. An environment that 

supports this type of program, while at the same time 

provides facilities rich with quality visual stimulation and 

barrier free living would natiu-ally inhance the development 

of LD children. These facilities while providing a leaming 

condusive environment might also, encourage an awareness 

of self and nature, two areas of impoverishment in many 

children. 

Project Soar Instructor and student 
involved in rockclimbing, a success 
oriented achievement activity. 
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CONTEXT 

Focus: 

Man, in order to survive, must adapt himself to his 

environment or, adapt his environment to himself, as much 

as possible. This adaption has been a constant struggle for 

man who has leamed to compromise with the harshities of 

his natural environment in the development of architecture. 

These built enviroments are ment to enable man to attain at 

least minimal standards for survival. The more harsh the 

environment the harder man has had to struggle with this. 

There are many principles man can use to his advantage 

when relating to his natural environment 

Site selection is the first step in this process leading to 

the goal of mans optimum satifaction with his environment 

Not every natural environment can suit mans minimum set of 

needs. There are many factors envolved with the selection 

of an appropriate site. 

15 
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One of the most fundemental factors is solar access. 
The sun is the light warmth, energy and rhythem of our 
lives. The sun can be used to improve the quality of life and 
is in itself, a fundamental life sustainer. Man must consider 
this factor in site planning in order to improve his quality of 
life. Knowing this, location becomes a major concem with 
its requirements, needs, and process to be discussed here. 
Man must locate himself on a site that has appropriate solar 
access. Then, according to Knowles the three componants 
of location are; orintation, juxposition, and relation to 
general surround. These componants must be considered 
upon site selection,analysis, and planning... 

The proposed Environmental/Cultural Leaming 
Center's location must meet the following requirements in 
order to be acceptalble for sustaining the quality of life 
needed. The program and the needs of the user must dictate 
that quality. 

Man has leamed to adapt to the 
harshities of Ms environment. 
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Focal Criteria: 
The proposed Leaming Center should be situated on a 

proper site that conforms to the criteria that follows. Passive 

Solar design must be a primary concem at the outset in order 

to provide energy efficent facilities under the optimum 

climatic conditions. The region of concem in north central 

New Mexico has a generally temperate climate, although the 

climate becomes more severe as altitude increases. 

Site Selction Criteria: 
The Primary concems in site selection are winter solar 

and user access. 

Landform-

* sloping site with S-SE orientation to maximize direct 

collection of solar radiation 

* situated high enough in thermal belt to avoid valley 

[TpITMAi... t̂ mrj 
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frost pockets 

* avoid fog retention at higher altitudes 

* wind barriers (evergreen folage or landform) on NW 

to protect site from prevailing winter winds 

* avoid natural solar access barriers to the 

South and East 

* avoid natural wind barriers to the South and Eastem 

exposures to access warm winds 

* consider relationship of topography and vegetaion to 

winter and summer solar access 

. / 
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User Access-

* vehicular access to site by all-weather road 

* relative access to airport and urban areas 

* pedestrial access to backpacking and wildemess area 

* pedestrial/vehicular access to rockclimbing areas 

* access for physically restricted persons to site and 

facilities should be smooth and barrier free 
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Regional Site Environment: 

The site selection has been narrowed to the temperate region of 

north central New Mexico in order to provide these facUities to the 

people of the Southwest who have a great need for such a program. 

The southwest with its rugged beauty, rich culture, and abundant 

natural resources provides an ideal setting for such a leaming 

center. 

The state of New Mexico, known as the 'Land of 

Enchantment, was the home of the ancient Pueblo Indians long 

before any written records existed. They built die first permanent 

shelters in this region. The Pit houses built by these Indians are 

dated as far back as 350 A.D.. These early inhabitants found ways 

to surive in their environment in relative comfort by coming to 

compromises with its harshities. It is interesting diat they choose to 

build their homes partially below grade. They leamed to improve 

the quality of life by building stmctures of die available materials. 

Pueblo stmctures followed the Pit house and soon became the 

~- Jt ' 

Ancient Indian Pueblos at Zuni Pueblo 
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predominant form of architecture in the region. 

Spanish and American settlers came later and set the 
foundation of die tri-culture that exist in the state today. These later 
settlers brought with them, their customs, culture, values, and 
architecttne; which now plays such an important role in the form of 
the region. This is a unique quality that distinguishes this area from 
others across the nation. 

The area of more specific concem is the north central portion 
of New Mexico. This region east of the Rio Grande River in die 
Sangre de Cristo (Blood of Christ) mountain range is diverse in its 
natural resourses; water, wood, folage, wildlife, and natural 
beauty. This region contains New Mexicos highest peaks, Wheeler 
(13,161 ft) and Truschas (13,001). These mountains are the 
source of the Pecos River and its magnificent scenery. 

Forest of Aspen, Pine, Fir and Spruce support wildlife 
ranging from bears to marmots. Big Hom sheep inhabit the area 
along with elk, and mule deer. Predators include mountain lions, 
bobcats, coyote, fox,weasle, badger and racoon. Geese, duck, 
dusky grouse, quail, bandtail pigeons, and mourning dove are just St. Francis ofAssisi at Rancho de Taos 
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a few of the native birds. Most lakes, rivers,and streams support 

trout and other fresh water fish. 

To the west stand die Jameiz Mountains are the ancient pueblo 

mins exist neighbors to die modem nuclear research facilides of 

Los Alamos. This ring of mountains surrounding the Valle Grande 

marks the volcanic caldra, the major geographic feature in diis area. 

People have made then* dwellings here for centuries and are likely 

to continue as cities like Albuquerque and Santa Fe have proven. 

Santa Fe, the capital of New Mexico, lies at the foot of the 

Sangre de Cristo mountains to the southwest As one of the oldest 

cities in the United States is holds a rich Spanish heritage dating to 

the sixteenth century. The town serves as the focal urban area of 

the region. 

The stengh of the economy in die region is its tourism, timber, 

and domestic cattie production, though research facilities have had a 

considerable impact in recent years. 
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Immediate Site Environment: 
The immediate site selected according to the site selection 

criteria is located in the Santa Fe National Forest just at the edge of 
the Pecos Wildemess Area. The closest community is Terrero, a 
small mining town, which consist of a small general store with a 
gasoline pump and a few residences. Terrero and the site selected 
lie within the boundries of San Miguel County. The site is located 
less then one mile north of Terrero on State Highway 63. The 
small towns along this highway have populations ranging from as 
many as 650 people to as few as 45 in the case of Terrero. These 
communities lie in the Pecos River Valley in which Highway 63 
rans north and south between the towns of Pecos to Crowles. 

This area is rich in Indian and Spanish heritage. Ancient 
Indian mins are a major attraction at Pecos National Monument 
The mins consisting of ancient pueblos and a Spanish mission 
dating to 1625, are evidence of tiiis heritage. Adobe stmctures are 
still constmcted in the area. 

Santa Fe 
0 

SITE 

NEW., 
MEjWiCO 

The site is located in 
the Santa Fe National Forest 
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Site Access: 
Vehicular access to ths site from points in New Mexico and 

neighboring states may be gained by use of Interstate Highway 25 
connecting the urban centers of Los Cmces, Albuquerque, Santa 
Fe, and on north to Denver. The junction of 63 and IH-25 is less 
tiien 20 miles south of the site at Terrero. Highway 63 follows the 
Pecos River north to Terrero were the pavement ends. This potion 
of the highway is maintained year round and is in good condition. 
From Terrero to the site near the old Terrero mine one must 
continue on highway 63 which has become an unpaved all-weaUier 
road for less than a mile. Those arriving by plane may use IH-25 
from the airports at Albuquerque (97 miles from the site), or Santa 
Fe (34 miles). 

This site at Terrero has the advantages of being easily 
accessible from major urban areas in New Mexico, while pocessing 
the wildemess character so important to the Leaming Center's 
programs. Many of the Pecos Wildemesse's hiking trails are 
accessible by foot or by a short drive in a four-wheeled vehicle. 
These trails are maintained by die Forest Service and will provide 

23 
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excellent access to the Pecos Wildemess. They include the: Rio 

Mora trail no.240. Willow Creek to Bumt Springs trail no.625, 

trail no. 248 to Valle Largo and Spring Mountian as well as 

numerous other interlocking wildemess d^ls. 

There are many small rock climing and bouldering areas as 

well as mountain peak exceeding 12,000 feet near the site. These 

areas may be accessed via the National Forest trail system and will 

provide challenges for the beginning and experienced climbers. 

The rock in the these areas provides short to medium length climbs 

ranging in difficulty from 5.4 to 5.11 (*Yosemite Decimal System). 

\ 

Vv 

* This system employed by climbers beginning in the 1960's, rates technical 

climbs on a scale of 5.1 to 5.13. For example a 5.1 climb is practically a walk 

across a sloping parking lot, and a 5.12 or 5.13 climb is next to impossible. A 

good experienced climber can usually climb from 5.8 to 5.11. 

Kurt Smith on a 5.11 climb 

\' 
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Climate Characteristics: 

Winter Conditions-

* sunlight 0.45 (BSIC) 

* maximum solar radiation at southern exposure 

* annual snowfall 4.63" 

* average winter temp. 38.1° F 

•lowtemp. -17°F(1985) 

* northwest prevailing wind pattern 

Summer Conditions-

* sunlight 170 (BSIC) 

* maximum solar radiation on East and West exposure 

* average summer temperature 67' F 

* high temperature 95° F (1985) 

* average percipitation 17.31" annual 

* South Southwest prevailing wind pattern 
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Site Landform: 

General Character-

The site is hilly and fans out between rises forming a low area 
suitable for building as well as solar radiation access with slope 
facing the optimum S SE direction. The gentle 3 to 10 percent 
slope allows easy access for physically restricted persons, while 
providing enough angle to benefit from maximization of solar 
collection. Elevation is approximately 8,000 feet above sea level, 
high enough to avoid valley frost pockets. The vegetation is 
mainly pinyon pine, juniper, aspen, and an understory of sideoats, 
grama, bluestem, and pinyon ricegrass. Natural land and 
vegetation barriers block wind access from the nodiwest and allow 
solar access from die south and southeast. The average percipitation 
is 17.31 inches, the average annual air temperature is about 50 
degrees, and the average frost-free period is 140 to 160 days. 

Veiw of the site 
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Soil Characteristics-

The soil is in the Laporte series and is classified as Lithic 

Haplustolls, loamy, mixed, mesic. This is a moderately deep, well 

drained soil, formed in material derived from limestone. Bedrock 

is at a depth of 20-30 inches and limestone fragments make up 5-30 

percent of the profile. The surface layer is brown channery loam 

about 4 inches thick. The subsoil is dark grayish brown cobby clay 

loam about 17 inches thick. The substratum to a depdi of 28 inches 

is light gray cobbly loam. Limestone is at a depdi of 28 inches. 

Permeability of the soil is moderate and available water 

capacity is low. Effective rooting depth is 20 to 40 inches. Runoff 

is moderate and the danger of water erosion is moderate. The 

hazard of soil blowing is slight Flooding frequency is none. 

' / - J I I I ' 
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Building Conditions-

Due to the depth of the bedrock building conditions are 

moderate to severe. Shallow excavations will be necessary in most 

cases although, the bedrock is rippable. Conditions for septic tank 

absobsion fields as well as sewage lagoon areas are moderate due 

to the rock depth. Corosion risk is high for uncoated steel and low 

for concrete. The potential frost action is low. 

(Soil Characteristics Data gathered from the USGS Soils Survey 

of San Miguel County 1961.) 
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Design Criteria: 

Winter Design-

* heating season 6228 degree days based on 65° F 
(ASHRAE) 

* orinentation to maximize winter solar radiation S 
17.5 degrees SE 

* minimize NW prevailing wind pattern 
* minimize heat loss 60% of die year 

Summer Design-

* cooling requirements 419 hours (BSIC) 

* maximize breezes and exterior space for 31% of the 
year 

Year Round Design-

* maintain seasonal balance of heat production, 
radiation, and convection 
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* Orientation to maximize solar radiation collection S 

17.5 degrees SE 

* situate facilities in relation to deciduous trees 

vegetation providing summer shade and winter solar 

access 

* cluster buildings to provide protective conclave for 

best heat absorbsion and protection from North and 

West exposure 

* use road and pathways in East - West orientation to 

channel undesired winds 

These requirements are general guidelines for use in site 

selection, design, and building orientation in relation to solar, 

tiiermal, and access concems. More specific user requirement will 

be discussed in space analysis. 

€ 
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Cluster buildings collect radiation 
arut block NW wind. 

( Climatic and solar data gathered from ASHREA, Solar Site 

Design and BSIC) 
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CASE STUDY 

The direction that architecture has taken changed 
drastically at the beginning of this century. Architects 
began to look at architecture from a different perspective. 
Great architects like Frank Lloyd Wright Corbusier, and 
odiers changed the way we percieve architecture today, and 
influenced the perceptions of tomarrow. Their work and 
writings on architecture and associated issues has had an 
undeniable impact on design in this century. It is for this 
reason that their work and writings must be taken into 
account when attempting to analized the issues involved in 
tiiis architectural program. Work and writuigs pertaining to 
biomorphic aspects of design are of special importance in 
understanding the organic nature of architecture that is 
sought for. 

5>?-?- >'' 
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More specific and self explanatory case studies will 

follow later in this section. These appear as reference to 

individual stmcture of definately defined spaces. 

"Architecture is a great living and creative spirit 

which from generation to generation; from age to 

age, proceeds, persist, creates, according to the 

nature of man, and his circumstances as they 

change. That is really Architecture." 

FRANK LLOYD WRIGHT 

(Arch, and Mod. Life 1939.) 

FRANK LLOYD WRIGHT at his retreat. 

32 



ENVIRONMENTAL LEARNING CENTER 

Frank Lloyd Wright believed stix)ngly that buildings should 

be sculptured by die spirit of architecture, which is a spirit 

by and for man. The building was simply the spirit of man 

made manifest in a stmctural form. Louis Kahn had similar 

ideas about the relationship of man and architecture. He 

believed that architecture reflected the institutions of man. 

These beliefs have shaped the architectural ideas of today. 

"We must not dramatize the machine but, 

dramatize the man... Science is innovative 

but,creative never.... Structure proceeds from 

the generals to particulars at the blossom, to attract 

us, proclaiming in it's lines and form the nature of 

the structure that bore it." 

FRANK LLOYD WRIGHT 

(Sovereignty of the Individual 1910.) 

TAUESIN WEST Maricopa Mesa, Scottsdale, Arizona 
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Frank Lloyd Wrights feeling on organic form present 
inspiration to die architect dedicated to die ideals of tme and 
natural form. These feeling of the Wright's also serve as a 
lofty challenge to designers to evaluate and the way they 
perceive nature and form. 

"True form is always organic in character. It is 

really nature-pattern." 

FRANK LLOYD WRIGHT 

An Autobiography 1943.) 

"Organic simplicity might everywhere be seen 

producing signifigant character in the ruthless but, 

harmonious order I was taught to call nature." 

FRANK LLOYD WRIGHT 

(Architects Journal 1936.) TAUESIN WEST Maricopa Mesa, Scottsdale, Arizona 
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Although, Corbusier's perception of architecture differed 

greatly at times from that of Frank Lloyd Wright's much 

can be leamed from the writings of each and combination of 

their basic principles. Corbusier designed a specific 

building for a specific pupose in his chapel at Ranchamp. 

This seemed to be a deviation from his written beliefs but 

embodies the spiritual aspects of man in its form. His work 

sets the standard for the appropriate form of architecture. 

"Architecture is the scientifc, accurate magnificent 

play of masses brought together in light. Our eyes 

are made to see these forms in light, light and 

shade reveal the forms." 
LE CORBUSIER 

(Vers Une Architecture 1923.) 

^i?.=r.?>: J . ^ J M) 

"Creation is a patient search." 
LE CORBUSIER 

LE CORBUSIER sketches of the chapel at Ranchamp 
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In more recent years, architects like Paolo Soleri have 

reached for an aestetic ideal of architecture, nature, and man 

coming together in a realistic and harmonious way. Soleri 

has attemped to transform and link die craft approach to the 

aestetic approach at a human scale. He incorporates 

Wrights approach to 'the nature of materials' in his own 

architecture, redefining it a the 'craft approach'. Much can 

be leamed from Soleri's views on Environment, nature, 

craft, and scale with its relationship to man. 

"Environment- the meeting ground for 

dispassionate nature and compassionate man." 
PAOLO SOLERI 

C".- •• ;• . , - • ' . • ' ; i - i - . : - » • 

PAOLO SOLERI earth house 
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"If we want to move really ahead we will have to 

change our approach to scale. We cannot keep 

thinking in atomizing terms. The individual is 

important because he is fitting into an increasingly 

complex society. It is basic therefore, for the 

architect to think in terms of environment rather 

than single buildings." 
PAOLO SOLERI 

Therefore if the architect strives to create environment 
that is useable and enlightening to todays man or child, he 
must first leam from the teachings of these masters. The 
relevance of the issues addressed by these men will be 
determined by the outcome of today's design. These issues 
cannot be forgotten when approaching any architectural 
design, especially when approaching design for children 
with special environmental needs in our ever complex 
society. 

PAOLO SOLERI ceramics space at his home 
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Rio Grande Nature Center 
Antoine Predock 

(Progressive Architecture: March 1984.) 

This project in Albuquerque, New Mexico may serve 

as a leaming device when examining man's relationsip to 

site. Environment and the interaction between the two. 

Antoine Predock hit on a major issue by designing this 

building to act as a medium to introduce its users to the 

natural relationships of the site. Too often the needs of the 

critical user, in this case the visitor, are lost in the in the 

acceptable design envisioned by the architect and client 

The form and shape of the structure are predicted by its 

environment It has been likened to a blind from which to 

observe nature, this is fitting to the function of the building. 

The concrete sculptured form is a departure from the 

regionalism often found in the area. Here die form serves 

the purpose of the user and client in a straight forward 

manner, to act as an interface between man and nature. This 

interface comes together in a variety of scales. The 

RIO GRANDE NATURE CENTER 

Albuquerque, New Mexico 
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buildings purpose is primarily educational and is organized 
to faciltate that purpose. The primary purpose of the 
proposed Environmental Center should conform to die same 
standards. 

Passive solar issues were also address here as the 
structure continues to be sensitive to its natural 
environment Water columns mildly warm the interior of 
the building by convection. The stmcture shields its users 
from the sometimes harsh natural elements, while being 
outwardly oriented toward the these elements. An entry 
tunnel cut into the berm-roofed classrooms and forms a 
passive solar barrier, much the same as the Kivas and Pit 
houses of the ancient Pueblo natives tiiat first inhabited the 
area. 

^<f*^.- -r 
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RIO GRANDE NATURE CENTER Albuquerque, New Mexico 
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Burders House 
New River, Arizona 

Burders Architect 

(Architecture March 1984) 

The intention of the design in the case of Burders 
house was to draw nature into the building and express its 
extremes in form. Today architecture has often become an 
element to shut nature out and to hide its impact on form or 
in some cases outright ignore these cmcial issues. The 
proposed Environmental Leaming Center must not follow 
this trend or it will contradict its function. In this example 
the form is used as framing device to the northem view. It 
flairs outward like a bell and is divided by a north-south 
breezeway. 

The materials are expressed in there natural form. 

Corregated metal walls serve as enclosure over heavy 

timber beams. The image created is reminisant of Frank 

Lloyd Wrights Talieson West 
BURDER HOUE Scottsdale, Arizona 
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Project Soar 
(Success Oriented Achievement Realization) 

Balsa, N.C. 

Project Soar is a non-profit organization helping LD 

childem to realize tiieir potential in the classroom and in Ufe; 

through success oriented activities. The young people 

participate mainly in outdoor confidence building activities 

such as; backpacking, rockclimbing, and white-water 

rafting. Approximately 20% of the students enrolled in 

each session are involved in academic assistence as well. 

• The administrative sd-ucture includes a program 

director, an assistant director, a secretary, and an average of 

10 instmctors. 

• The students attend 2 week sessions at a cost of about 

600 dollars each. Many students (especially those involved 

in the academic programs) attend several consecutive 

sessions. 

• The facilities are organized in a decentralized pattern. Project Soar students resting 
after a technical climb. 
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Outward Bound School 

Outward Bound is the largest adventure based 
education organization in the nation. It is a non-profit tax 
exempt educational organization. 

The courses are designed to develop and enhance 
self-confidence, self-esteem, teamwork and sensitivity to 
the environment. They are centered around skill training in 
mountaineering, conoeing, backpacking, dogsledding, 
skiing, and white-water rafting. 

Courses are mn year round and groups range in size 
from eight to twelve persons. The students are encouraged 
to leam by doing. Each course has a five part sequence: 

Phase 1 - training and physical conditioning 
Phase 2 - extended journey (application of skills) 

Phase 3 - the solo of 3 days alone 

Phase 4 - final expedition 

Phase 5 - reflection. 
The solo phase may be the most growdi stimulating part of 
each course. 

?^. 
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Outward Bound student learns 
to trust himself. 
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ACTIVITY ANALYSIS 

PROGRAM RALATED ACTIVITIES 

Confidence/Slcill Instruction 
The following cofidence and skill building activities are designed to 
encourage leaming disabled children to push themselves beyond 
dieir preconcieved limits. It is hoped diat diis confidence building 
will carry dirough to die classroom environment and help die student 
to overcome his/her obsticles there. A challenge is presented and 
every effort is made to faciltate each students achievement of the 
desired goals. 

• BACKPACKING- preperation for diis activity will include 
equipment issue, food packing, map and route conferencing. Each 
instructor will be responsible for 4-5 students during the 
backpacking phases. These phases will occur every second week 
for periods of 4-5 days. During each phase a predetermined 
wildemess route will be followed by each group. Emphasis wiU be 
placed on student achievement, realization of his/her abilities and 

t - ^,\'i^• 
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interaction with tiieir natural environment Students will be expected 

to complete the routes they have chosen within the amount of time 

given. The trails to be used will be mainly within the Pecos 

Wildemess boundries and accessable by foot. Additional more 

challenging trails in other areas may be used by more advanced 

students. These trails may need to be accessed by means of 4-wheel 

drive vehicles. 

• ROCKCLIMBING- Preperation for tiiis activity will include 

equipment issue, ropes training and climbing rales instmction. This 

phase will occur every 4th week for a period of 3-4 days. 

Backpacking equipment may be necessary and more advanced 

students may include this activity as part of die backpacking phase. 

Emphasis will be placed on each students achievement of goals by 

overcoming fear and lack of confidence. Tmst in partners will be 

built during diis phase. Students will leam climbing techniques and 

will be expected to tackle technical climbs chosen according to die 

students potential ability. After, or in some cases before, each climb 

is completed die student will repel off die climb. Insdiictors will be 

responsible for securing ropes and providing protection for the 

Project Soar student rockclimbing 
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climbers. Rockclimbing may occur during the backpacking phases 

on rock outcropings along the various wildemess routes. 

Otherwise, specific quality climbing areas may be chosen according 

to the needs of each group of users. This activity may also be 

necessary during special mountaineering phases. 

• ROPES COURSE ACTIVmES- This is a necessary activity 

as a preperation for the rockclimbing phase as well a being a 

confidence builder in it's own right The course will be located near 

the base camp facilities. It will consist of various obsicles designed 

to develope motor skills and help the students to overcome their 

fears and inhabitions. Each child will be encouraged to successfully 

master each obsticle. It will become necessary at this stage for the 

student to achieve each goal to set the pattern of achivement needed 

for the success of the subsequent stages. This phase will occur at 

the beginning of each session for a period of not more than 2 days. 

Project Soar strudents overcoming 
'the Wall'obsticle 
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Educational Development Instruction 
The following educational development activities are designed to 

give leaming disabled students the specialized instraction needed for 

them to excell in academic areas. The key to this will be helping the 

students to correctiy percieve visual stimuli. Therefore a large 

amount of direct participation in visually oriented activities will be 

necessary. By connecting the visual and intellectual aspects of 

leaming through hands on participation the students may come to 

realize their leaming potential radier than limitations. 

• CLASSROOM ACnvmES- Educational instiiictors will be 

responsible of the "classroom" instruction utilizing specialized 

teaching methods for classes of no more than 20 students. This may 

occur within a controled or natural environment. Audio/visual 

equipment will be utilized. Students will need great flexability and 

freedom to create a comfortable leaming environment This activity 

will occur throughout the session and during die backpacking and 

rockclimbing phases when possible. 

•»t"-ti i. j-n»' 

Instructor helps children increase 
visual perception. 
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• VISUALIZATION ACTIVITIES- Craft instmctors will be 

responsible for teaching the crafts of sculpturing, throwing, and 

hand building of clay, as a 3- dimentional exercise. Painting, 

drawing and watercolor will be included as 2-dimentional exercises. 

The later will be related to classroom material as closely as possible. 

As stated earilier by connecting the visual and intellectual aspects of 

leaming through hands on participation the students may come to 

realize their leaming potential. 

'<* / i' fe-* 'I 
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Administrative Activities 
The following administrative activities will occur completely within 

the administrative space. The program director is the primary 

administrator though, special attention will be payed to the task 

performed by the other administative personel in order to provide a 

work condusive environment for these activities. 

• TYPING- This will be primarily the task performed by the 

secretary but, may at times be performed by other personel. This is 

a noisy activity therefore measures must be taken to isolate, and 

buffer this disturbance. 

• FILING- This will be primarily the task performed by the 

secretary but, may at times be performed by other personel. 

distance traveled to files from various users should be minimized. 

• MEETING- This activity will involve all administrative 

personel, instmctors, and sometimes parents and students. Outside 

noise level should be minimized during meeting or conference 

activities. 

• OVERSEEING- Primarily die director and assistant will be 
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responsible for overseeing the general program activities. This is 

often done from a clear observation point located to provide visual 

access to other activity areas. 

Miscellaneous Activities: 
• COOKING- This activity will occur mainly in the kitchen 

area. The cooks will be responsible for the general preperation of 

food for the participants of each program. 

• EQUIPMENT ISSUE- This is a preperation activity for die 

backpacking and rockclimbing phases. The assistant director will be 

responsible for overseeing this activity. Equipment will be issued to 

the students prior to the corresponding phase and will be returned at 

the end of the phase. 

• PARKING- This activity will deal widi the parking of 

program vehicles, personal vehicles of personnel, and personal 

vehicles of visitors. A maximum of 15 vehicles will be permitted. 

• MAINTENANCE- This task will be die responsibilly of die 

program instmctors and will be overseen by the director and die 

assistant director. It will include general maintenance such as 

cleaning, sweeping, minor repairing, and vegetation grooming. 
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Profession maintenance personnel will be utilized for large jobs. 

• VISITING- Parents will be encouraged visit and tour the 

facilities prior to each session. Educators will be encouraged to tour 

during the phases of interest. Guest facilities must be provided for 

those visitors staying for extended periods. These guest will want 

to have the opportunity to observe the program activities with easy 

access to these activities, while at times being buffered from them. 

The director and assistant director will have the responsibility of 

overseeing die visiting activities. 

Personal Activities: 
The following will deal with diose activities related to the personal 

living needs of the users; students, instmctors, and adminstrators. 

They are universal activites of which die particulars relating to the 

leaming center will be of concem. 

• EATING- This activity will occur three times daily. The 

instiiictors will oversee dus activities. General announcments and 

meetings may also occur widiin die context of tiiis activity. 

• SLEEPING- This non-activity will occur daily in designated 

areas from 10:00 pm to 6:00 am unless otherwise determined. 

51 



ENVIRONMENTAL LEARNING CENTER 

Noise infiltration during this activity must be kept to a minimum. 

Related activities include preperation, resting, bed making, and sheet 

washing. 

• BATHING- This activity will occur regularly within the 

space provided for this purpose. Time slots will be issued to each 

student to prevent water system overload. 

• WASHING- The washing of personal clothing will take 

place every second week during the sessions. The students will be 

regulated and time slots will be alotted for tiiis activity. Bed sheets 

and clothing will have to be washed at the appropriate time. 
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SPACE ANALYSIS 

Living Spaces: 

Sleeping Spaces-

• DESCRIPTION- spaces must be provided for the purpose of sleeping, 

bathing, personal storage, and relaxation in personal space. There will be twelve 

individual areas provided for these purposes. Each of the twelve buildings will 

house an instructor, and six LD young persons. The instmctors, who have a 

greater need for privacy, may be screened from the others but must not be 

seperated from them. The instmctor must oversee and be responsible for the 

activities in this space. 

• USERS- the critical user is the intmctor in this space, who must live in the 

space for longer periods of time the the secondary user die LD person. Users must 

feel comfortable and secure. 

• FREQUENCY OF USE- 24 hours daily 

• AREA REQUIREMENTS- must provide adequate area to create a sense of 

personal space. 
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- 60 sq.ft. per secondary user times 6 users = 360 sq.ft. 8'-0" ht 

- 80 sq.ft per critical user minimum 8'-6" ht. 

- 20 sq.ft personal hygene space nun. 8'-0" ht. 

• LIGHTING- natural lighting when available with fluorescent fixtures 

providing 20 fc. of illununation; 7 individual incondescent fixtures providing 10 

fc. of additional illumination for reading etc. 

• ACCOUSTICS- noise level 20-40 db. to be minimized. 

• HVAC- natural cooling and ventilation; passive solar heating in addition to 

space heating. 

• EQUIPMENT- beds, personal lighting fixtures, toilet, sink, shower, small 

tables with desk top, large chest, large desk widi drawers. 

• SPECIAL- endy min. 2-8" with smootii threshold; organization to allow 

wheelchair access. 
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Directors Living Space-

• DESCRIPTION- space will provide for general living requirements for the 

director and his/her family. The director wiU be die only member of die staff other 

tiian die instmctors to live on die site. This space must be treated as a private and 

personal residence to operate independandy from die odier facilities. 

• USERS- tiie critical users in tiiis space will be the director and his family 

widi special consideration payed to die household manager. 

• FREQUENCY OF USE- 24 hours daily 

• AREA REQUIREMENTS- must provide adequate area to accomodate a 
family of four; flexible enough to accomodate five. 

• LIGHTING- natural lighting when available; incandescent fixtures 

providing 30 fc. generaUy and 60 fc. in bodi batii and food prep, spaces. •' 

• ACCOUSTICS-20-30 db outside noise infiltration to be minimized. 

• HVAC- natural ventilation; cend-al heating in addition to passive solar heat 
gain. 

• STORAGE- indoor and outdoor storage for personal items. 
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Guest Space-

• DESCRIPTION- space provided for short stay periods for guest (visiting 

instmctors, lecturers, parents..). This must be a private and adaptable space widi 

observational access to faciUties. Provide for the activities of sleeping, bathing, 

personal storage, and relaxtion. 

• USERS- tile critical user in this space is die visitor. 

• FREQUENCY OF USE- approximatiy 8 days per month at a minimum of 
12 hours during a 24 hour period. 

• AREA REQUIREMENTS- 2 individual spaces of 200 sq.ft total. 

• LIGHTING- incandescent fixtures to provide 30 fc. of illumination in 
addition to natural lighting when available. 

• ACCOUSTICS- outside noise infiltration up to 40 db. to be minimized. 

• HVAC- natural cooling; passive solar heating and additional space heating. 

• STORAGE- personal storage provided for limited amount clodiing and 

personal effects. 
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Food Preperation Space-
• DESCRIPTION- for the preperation, and storage of food for the general 

users; must be clean and vent controled widi limited and useable access directiy to 

dining space. This space must provide adequate lighting and equipment for die 

activity of food preperation. 

• USER- critical user - food preparers. 

• FREQUENCY OF USE- 7 hours daily. 

• AREA REQUIREMENTS- food prep, area 300 sq.ft. 9'-0" ht. 

- food storage area 100 sq.ft. lO'-O' ht. 

• LIGHTING- fluorescent fixtures providing 110 fc. of illumination in 

addition to natural lighting when available. 

• ACCOUSTICS- noise level 40 db. adusted to quiet space. 

• HVAC- cend^ heating and air conditioning; natural ventilation in addition to 

vent hoods over proper cooking elements. 

• EQUIPMENT- gen. food prep, and storage equipment provided; freezer, 

refrigerator, heating elements, sinks and diswasher. 
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Instructional Spaces: 

General Purpose Classrooms-

• DESCRIPTION- These classrooms are to be used for general educational 

purposes such as; reading comprehension, mathimatic comprehension etc. 

Seating will be provided for 12 students and one educational instmctor. Space 

must be oriented to focus attention of students upon the instmctor and subject 

material. Quality of spacial organization and visual stimuli should inspire students 

to strive toward realizing their full leaming potential. Space should be adaptable 

«nough to faciltate a variety of educational activities. 

• USERS- the critical users are the LD student; secondary is the educational 

instmctor. Altiiough, it is important for the instuctor to have conb-ol over this 

environment die needs of die student must be die primary concem. Users must 

feel comfortable and secure. 

• FREQUENCY OF USE- 7 hours daily. 

• AREA REQUIREMENTS- six classrooms at 300 sq.ft. min. lO'-O' ht 

• LIGHTING- fluorescent fixtures to provide 110 fc. of illumination in 

addition to natural lighting when available. 
• HVAC- natural ventilation; central heating in addition to passive solar heat 

58 



ENVIRONMENTAL LEARNING CENTER 

gain and storage. 

• EQUIPMENT- desk, tables, chalk boards, tapeplayer, projector,and other 

general and specialized educational equipment 

• SPECIAL- seating required for phsically restricted persons; organizational 

stmcture of space and seating should not inhibit wheelchair access- classroom 

entrance min. of 2'-8', window sills low to allow seated person access to view. 
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Art / Drawing Space-
• DESCRIPTION- This space must facilitate creative expression of tiie 

students which are die users. The medium for tiiis expression will be the activities 

of drawing, coloring, painting, and other crafts including textile and sculptural 

design. It must be flexible enough to accomodate a variety of related activities. As 

a classroom, quility of space must inspire students to participate and focus 

attention upon insdnictor and subject Visual Stimuli is a critical concem in this 

space. 

• USER- the critical users are the LD student; secondary is the educational 

instructor. Although, it is important for the instuctor to have control over this 

enviroment the needs of the student must be the primary concem. Users must feel 

comfortable and secure. 

• FREQUENCY OF USE- 4 hours daily. 

• AREA REQUIREMENTS- 300 sq.ft at lO'-O" ht witii 5% storage. 

• LIGHTING- fluorescent fixtures to provide 110 fc. of illumination in 

addition to natural lighting when available. 

• HVAC- natural ventilation; central heating in addition to passive solar. 

• EQUIPMENT- desk, tables, chalk board, spot lighting, display devices. 

• SPECIAL- organization should not inhibit phyisically restricted person. 
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Ceramic Working Space-

• DESCRIPTION- Space provided for die purpose of active participation in 

tiie use of ceramics including; hand building, wheel throwing, firing, and mold 

use, as a medium to improve visual perception in relation to motor skills. Must be 

flexible enough to accomodate a variety of related activities. As a classroom, 

quality of space must inspire students to participate and focus attention upon 

instmctor and subject Visual Stimuli is a critical concem in tiiis space. 

• USER- tiie critical users are tiie LD student; secondary is die educational 

instmctor. Altiiough, it is important for the instuctor to have control over this 

environment, the needs of the student must be die primary concem. Users must 

feel comfortable and secure. 

• FREQUENCY OF USE- four days weekly for a period of 8 hours during 

each 24 hour period. Due to the time involved in the ceramic firing procees, 

occupancy of this space will be minimal for much of this time. 

• AREA REQUIREMENTS- 450 sq.ft indoor/outdoor space at 11'-O' 

• LIGHTING- fluorescent fixtures to provide 90 fc. of illumination in 

addition to natural lighting when available. 

• HVAC- natural cooling in addition to vent hoods over clay mixer; passive 

solar heating in addition to kiln heating. 
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• EQUIPMENT- tables, chalkboard, sink, clay mixer, throwing wheels, 

electric and gas kihis (may require high voltage outiets). 

• SPECIAL- seating required for physically restricted persons; organizational 

stmcture of space and seating should not inhibit wheelchair access classroom 

enterance min. of 2'-8'. 

Art Storage-
• DESCRIPTION- space provided for the storage of art equipment and 

supplies; shelves provided from floor to ceiling on all waUs. 

• USERS- instmctors are the critical users. 

• LIGHTING- fluorescent fixtures to provide 10 fc. of illumination. 
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Adminstrative Spaces: 

Common Admistrative Area-
• DESCRIPTION- space provided for the purpose of performing task related 

to administration of the leaming centers programs. This space must be work 
condusive, as well as, aestetically pleasing for users and visitors. Work station or 
offices may be situated in an open plan or separated into individual units. 

• USERS- the critical users in this space are the director, assistant director, 
academic advisor, and one secretary. Secondary users may include visitors, 
parents, students and instmctors. 

• FREQUENCY OF USE- maximum of 10 hours daily. 
• AREA REQUIREMENTS- space must provide enough area to be work 

condusive and unconfining. 

- directors space 100sq.ft 9'-0" ht 
- assistant director space 100 sq.ft 9'-0" ht. 
- academic advisors space 100 sq.ft. 9'-0" ht. 
- secretarial space 110 sq.ft 9'-0" ht 

-conference space 60 sq.ft lO'-O" ht. 
• LIGHTING- fluorescent fixtures to provide 120 fc. of illumination in 
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addition to natural lighting when available. 

• ACCOUSTICS- 50 db. noise level to be minimized; typewriter noise may be 

isolated. 

• EQUIPMENT- desk, file cabinets, typewriters, phones, computors and 

other misc. office equipment. 

• HVAC- cendal heating and cooling natural ventilation. 

• STORAGE- provided for office equipment min. 60 sq.ft at lO'-O" ht 
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Indoor/ Outdoor Spaces: 

Training/ Map Conference Space-
• DESCRIPTION- space provided for the pupose of outdoor skill d-aining, 

preperation, and equipment issue/ storage. 

• USERS- critical users in tiiis space are tiie LD student skill instmctor, and 

assistant director. 

• FREQUENCY OF USE-15 hours per week 

• AREA REQUIREMENTS- may be common or individually seperated units. 

- equipment storage and issue 200 sq.ft 11'-0" ht 

- maps/ conference/ reference space 100 sq.ft. 9'-0" ht 

- training all purpose space 300 sq.ft 9'-0" ht 

• LIGHTING- fluorescent and natural lighting to provide 90 fc. of 

illumination 

• ACCOUSTICS- 40 db. minimize noise level. 

• HVAC- central heating; natural ventilation and cooling. 

• SPECIAL- seating required for physically restricted persons; organizational 

stmcture of space and seating should not inhibit wheelchair access. 
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Gathering Spaces: 

Outdoor Spaces-
• DESCRIPTION- diese spaces will provide large areas for the pupose of 

gathering where the activities of discussion, eating, and general assembly may 

occur. This space must provide a focal point for assembly leader and serve as a 

focal node for the facilities in general. 

• USERS- everyone involved in the centers programs; including visitors. 

• FREQUENCY OF USE- maximum of 4-5 hours daily. 

• AREA REQUIREMENTS-

- general assembly space 725 sq.ft 

- dining space indoor/ outdoor 525 sq.ft. 

• LIGHTING- natural lighting for daytime use; firelight or halogen (quartz) 

flood lighting to provide 3 fc. of illumination. 

• SPECIAL- seating required for physically restricted persons; organizational 

sdiicture of space and seating should not inhibit wheelchair access. 
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ECONONMIC ANALYSIS 

Profit Basis and Land Lease: 

68 

The Environmental Leaming Center will opreate on a 
non-profit basis. Any profit gain out of gross income will i l ^ ^ J ^ A -

be considered surplus capital to be used for; reinvestment, 
scholarship funds, or emergency funds. W^, 

'y-i' 

• t f / ^ y ' , 

This Center educates young people to respect and W'-'^'^>'ii'''^\' 
relate to their natural enviroment. On the basis of this and 
its non-profit organization, the U.S. Department of the 

'if'' Interior in cooperation with die National Forest Service will t <iVri'TO 

lease the site in the Crowles Section of the Santa Fe ^'^— 
National Forest to tiie developers of the Leaming Center, as '7 
part of the Homestead Lease program. The effective lease | 
period will be 99 years with the option of renewal for the 
cost of 1.00 dollar. 
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Construction Cost: 
The total constmction cost for the development of the 

Leaming Centers facilities is projected to be approximatiy 

680,163.00 dollars. This cost includes construction of 

approximatiy 13,291 sq.ft of building space. Every effort 

will be made to adjust cost to a minimum according to 

function and needs of individual spaces. The financing cost 

for this amount at die current interest rates will bring the 

total to 2,040,489.00 dollars. 

Operating Cost: 
Approximate operating cost have been calculated in 

order to establish financial feasiblity of diis project Salary, 

is the greatest single cost catagory. The salaries are 

projected as the minimum amount required to attract quality 

personnel. Salaries for the personnel have been totaled to 

404,000.00 dollars annually. 

Director -$ 32,000.00 /year 
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Assist Dir. 
Academic Advis. 
Secretary 
6-Educational Inst. 
12- Skill Inst 

-$ 28,000.00 /year 
-$24,000.00/year 
-$ 20,000.00 /year 
-$22,000.00/year 
-$14,100.00/year 

The Director, Assist Dir., Academic Advisor, and 
Secretary serve primarily administrative functions. 
Insdiictors serve directiy widi die users. This makes die 
user / instmctor ratio 5:1. This has been found to be the 
best ratio for botii user and instmctor by Project Soar. 

Mechanical cost include annual maintance and utihty 
cost This cost may vary from year to year and represents 
the average expected cost incured. Significant reductions in 
a buildings heating and cooling requirements can be realized 
if the building is properly designed and its location is 
properly selected to take maximum advantage of its 
environment. Without the aid of mechanical devices. 

Administrative Structure 

Director 
.V.JiV^^.Myi^^S' J-jn^lf, 

Assistant Dir. 

Academic Adv.̂  ; 

Secretary 
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buildings with passive solar design use the environment to 

provide heating and cooling. The flow of diermal energy in 

passive solar heating and cooling systems is by natural 

means such as radiation , conduction, and convection. 

These natural flows of thermal energy can be enhanced 

through site selection. Undesired thermal gains and losses 

to the environment are minimized by locating the building 

were it can take maximum advantage of the sun and wind. 

(* Marketing Solar Energy Innovations) 
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The Program and activities associated with the 

Learning Centex may also ̂ miy, and will have to be adjusted 

accordingly. This will include transportation, eqoipmait, 

instructional and general living expenses for the osa*. 

User Cost: 
The user will be expected to pay a coosidoable fee in 

cfdo-to partjcqiato in the Leaniing Centos {Kograms. This 

cannoC be avoided as, opoatioii, financing and buiUiiig cost 

most be funded. Donations and scbcistaittpi, from pciva*ie 

individuals will save to lessen the bimfen on dwse pefsoos 

iniable to p ^ die full anrount The cost per iscr for a 

four-wedc sessioa will be 1,275.00 dollais, this piovidles' 

for the nsct% living and educatifmal needs during fbe 

sessioa. Total anrjual income from this dmge has been 

cakulafed to be 780,300,00 dollars, cocmdesing S5% 

occapaacy. This total is sli^dy faigha than the mfi.-^£ 

opoating and financing cost comhtned. 
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The building consdiiction and financing cost will be 

payed back over a 12 year period at a rate of 170,040.75 

dollars annual. This sum will be payed directly to the 

financier. 

Private donations from individuals concemed about 

the issues, and problems faced by the leaming disabled 

person, would benefit die user in the form of scholarships 

and improved educational programs and facilities. The 

funds will be annually diverted to tiie user in tiiis way and 

to the educator and adminstrator in the form of salary 

bonuses and improved working facilties. 
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COST ANALYSIS 

Site Cost: 

Crowles Section Santa Fe Nat. Forest $ 1.00 

Construction Cost: 

Living Spaces 7950 sq.ft. - $ 51.00/sq.ft. = $ 400,350.00 

Classroom Spaces 3045 sq.ft. - $ 65.00/sq.ft. = $ 197,925.00 

Administration 546 sq.ft. - $ 53.00/sq.ft. = $ 28,938.00 

Out/Skill Tm. 600 sq.ft. - $ 32.00/sq.ft. = $ 19,200.00 

Outdoor Spaces 1250 sq.ft. - $ 27.00/sq.ft. = $ 33,750.00 

Total Area - 13,291 sq.ft. 

Total Cost = $ 680,163.00 

Total Financing Cost = $ 2,040,489.00 
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Operating Cost: 
Salaries - $ 404,000.00 
Mechanical -$ 60,000.00 
Program - $ 145,000.00 

TOTAL - $ 609,000.00 

Market Value: 

Value / sq.ft of usable space = $ 55.25 /sq.ft. 

User Cost: 
Cost / session (4 weeks) = $ 1275.00 

/year (60 users) at 85% occupancy = $ 78,300.00 

Building Payback Period: 

Capitol retum on gross investment over 144 month period =12 years 
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PRELIMINARY CONCEPTS 
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APPENDIX 
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THESIS DOCUMENTATION 

Evironmental Learning Center 
Robert Harris Spring 1988 

Background: 

The tide Environmental Leaming Center has a duel meaning. First, it is a leaming 

center in which children who normally have trouble leaming in their present 
environment can go to leam to work widi die environment, academic and natural, 

drawing knowledge and confidence in and from it. Secondly, die facilities' 

(architecture diat facilitate a function) should become part of diis environmem at a 

human level - not pretending to be nature, but radier to fit at diis level. 

Frank Lloyd Wright is quoted as saying: 

"We must not dramatize die machine but dramatize die 
man... Science is innovative, but creative never. 
Stmcture proceeds from die generals to die particulars at 
die blossom, to attract us, proclaiming in its lines die 
form of the nature that bore it". 

This is an important concept in dealing with diis particular project as will be 
expanded upon later. 

My goal was to create architecture tiiat accomodates the needs of bodi man and 

nature and faciUtates interation between die two. The users needs are of upmost 

importance. The learning disabled child shows a descrepency between the 

academic performance expected and die performance acually produced. This is a 

frustating situation for die child, teacher and parents involved. The child in tum 

may begin to dislike or even hate school, teachers, parents and diemselves. These 

negative feeling begin to form a cycle diat is not easily broken. 



These children can be taught to leam and how to achieve their individual goals 

through achievment oriented activities sucha as those provided at diis center. 

Through a process of setting goals, overcoming obsticles and successful 

completion of task children can become better equiped to deal widi dieir straggles in 

day to day life. 

Also of upmost importance is die site and its requirements. Situated near Terrero, 

in the north central portion of New Mexico, die site benefits fi-om its abundant 

natural resourses. It lies widiin the Santa Fe National forest at die edge of the 

Pecos wUdemess. The area is hilly with alpine hight mountains surround. The 

immediate site sits at an mean elevation of 8000 feet above sea level and is partially 

covered widi pinyon pine, juniper, and aspen. Average annual rainfall is 17.31 

inches. 

The more immediate site selected has a S SE slope to maximize solar access. It is 

simated high enough above die vaUey bottom to avoid frost pockets, yet low off 

die high peaks to avoid extreme weadier and temperature changes. Natural wind 

barriers to the NW act as a buffer agains cold winds, while natural opennings to die 

S SW allow die cooling summer breezes access. 

Process: 

Ideas and concepts were generated to start by brain storming and graphicaUy 

displaying generations on a two by two inche grid format. This, though 

considered tedious at die time, proved to be helpful in determining options and 

finally direction. Some of die ideas generated proved helpful diough most only 

proved what was not desired (which is also helpful in negative ). It became 

evident tiiough out this process diat site considerations would be a major 

determinant of die form, organization, and orientation of die design. 



Spacial organization and orientation diagrams marked die next step in die desing 

process. As stated site as well as circulation and activity patterns were considered 

during diis phase. Some difficult problems were discovered in diis phase and later 

solved at least in part. Fomi and stmcture smdies followed as part of diis phase. 

Constmction of a rough site model marked die next phase in die design process. 

More specific ideas about form and oreintation were adressed and well as spacifics 

about material and fit to landform. This proved to be die most evidentiy productive 

of die early design phases. Much was leamed about die stmcturing on the site and 

homogany of die individual but related stmctures. This model stage was also 

helpful in percieving die 3 demintional form of die stmctures and site. 

The next phase attempted was to move into final presentation. A finished model 
was partially constmcted, at great expense, showing materials and landform. It 
was determined diat constmction of diis model only repeated (in finished fonn) die 
earUer design model. Anxiuous to do away widi die tedious repetition of traditional 
presentation, and deal more spacifically widi die "particulars" of die design, I 
choose to abandon this finished attempt and persue a process based on detailed 
constmction documents. 

This phase of documentaion prove to be a great teacher and leaming experience for 

die pragmatically minded designer. It was challenging and rewarding to 'make it 

work- for a change. These documents should be self contained and exlanitory. 

Further discussion should be refered to diese constmction documents for detailed 

examination of die design. 


