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THESIS STATEMENT-----
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I think the interplay of man-made elements, nature, and human activities is 

facinating to experience and enjoy through our mental and physical senses. While 

growing up, I use to spend hours playing in a semi-developed creek bottom near my 

home. On several occasions I have asked myself why it was so enjoyable to play 

there. The willows, a small pond, fish, catails, and fast flowing waters all come 

back in a pleasant wave of memories and sensations. I remember fishing for pearch 

off a small dock on a lazy summer afternoon and, the feeling of wadding in a mossy 

spill-way that ended in a waterfall. There was a small concrete foot bridge that led 

through a grove of trees and brush. It was almost always pleasant to ride a bike over 

the bridge and look down the creek bottom towards the waterfall. The most 

thrilling experience was walking tightrope style accross a narrow pipe that seemed 

span high over the creek. All the kids in the neighborhood, at least those whose 

mothers would let them go, would gather at this place. Why? Well, I now think it 

was the combination of nature, man-made elements, and the things we did that made 

that place so magical. Today however, most of the qualities of the place that I have 

described no longer exist. They were destroyed by clumsy planning and over 

development. 

Could an indoor/outdoor leisure space, similar to the one described above, be 

planned out and developed on a much larger scale? Could it retain a magical quality 

that would attract people of all ages? I believe it is quite possible to do so when 

certain approaches to design are identified and adopted by a designer of such a 

place. 

First, the space must maximize the enjoyment of activities and experiences so 

that just being in the space becomes a strong attraction. Formal design orders 

should blend into informal design orders. The built evironment should erode into 

the natural environment, and visa-versa, to the point where it becomes difficult to 

tell where each begins and ends. The space should be aesthetically pleasing and 

lighthanded. It should fulfill all five senses. The space can be whimsical, full of 

surprises, and even humorous. The designer should take an eligant, simple, and 

modest approach to the design. The space should not scream and clamor for 

attention such a heavy metal rock band. Last, the space must accommodate the daily 

functions of the people using it and must respond to the natural environment around 

it. 
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To prove my design theories, I would like to design a botanical garden in the 

Overton area of Lubbock, Texas. The specific site of the botanical garden is not 

known at this time, although a site off Broadway street is favored. From personal 

observation there are not that many places in Lubbock that are beautiful, pleasant to 

be in, and show some thought to other things besides economics. Lubbock needs a 

place like this and it would be readily accepted by a public starving for a quality 

place of cultural entertainment and beauty. 

This botanical garden will be for the people, it will not be just a space to house 

and display various varieties of plant life. Areas will be planned for eating, leisure, 

concerts, long walks, lectures, classes, plant study, weddings, and research just to 

name a few. Space for administration, maintenance, garden care, storage, and 

HV AC will be designed to work in harmony with the other spaces. All these 

activities and spaces will be dispersed among all the plants and flowers of the 

garden. The environment, both indoors and outdoors, will be designed so that a 

person will be constantly bombarded by physically and mentally exiciting 

expenences. My goal is make this botanical garden an outstanding urban 

expenence. 
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PHILOSOPHY AND THEORY-----
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Sometimes as professional architects and students involved in the design of 
built enviroments we tend to get caught up in complex solutions, statements, parti, 
styles, and modem movements and over look such issues as people's needs, people's 
activites, people's well being, the urban fabric, the natural environment, and the 
idividual site. Oh don't get me wrong, I enjoy all those approaches to design but 
only when they work with the basic issues I have stated. Also, many built 
enviroments designed today tend to be shallow, glamorous, showoffish, and down 
right rude with no underlying basic substance. Take for example the Post Modem 
Highrise Building, it tries desparately to be noticed but many times it ends up 
relating to nothing but itself. These environments are like some beautiful women, 
nice to oogle over but sorry to live with. Live with, yes that's right live with. We 
must have more environments or architecture that we can live with, be comfortable 
with, and identify with. We also need more architecture that is well thought out, 
that is built on the human scale, that is polite to people and the surrounding 
environment. Architecture that is modest and polite will be more appretiated when 
the glamour and showyness of other buildings have worn off and faded. 

The above is where I try to base my approach to the design of architecture and 
the built environment. I also try to think out and anaylize problems and issues of a 
given project and then make a thourough systematic investigation before any design 
work is undertaken. The systematic approach that I have adopted for studying 
design problems involves eight steps or catagories and, for the botanical garden, 
will be based on the whole of this program. The eight steps are as follows: 

1. The outdoor space system--This step involves the investigation 
of: 
-Public space 
-Semi-public space 
-Private space 
-Semi-private space 
These types of spaces are recognized and determind whether or 
not they are interelated unrelated, formal or informal, defined 
or undefined. 

2. Visual /spacial structuring system-- this step involves the 
investigation of: 
- Axises 
-Terminal views 
-Frames( Arch, rows of trees, buildings, etc.) 
-Joining or anchoring spaces 
-Expansive space vs. tight space 
-Informal vs. formal 
-W ayfinding 

3. Indoor/outdoor linkage systems-- this step involves the 
investigation of: 
-Strong linkages( defined or grand entrances, large windows, 
building openings to the out of doors . . 
-Selective linkages( the use of small wmdows placed at strategtc 
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-Selective linkages( the use of small windows placed at strategic 
locations 
-Flitered linkages( the use of planting materials to filter views, 
opac glass, and perferated wall systems) 

4. Pedestrian system (circulation)--this step involves the 
investigation of: 
-Entance areas (formal, informal, modest or grand, defined or 
undefined) 
-Path (shaded or not, sheltered or not, hard or soft, linkages, 
people watching, waiting, sitting, speed of circulation, and 
activity areas) 
-Way finding 

5. Micro climate response system-- this step involves the 
investigation of: 
-Wind control 
-Sun and shade control 
-glare control 
-cooling effects ( water, courtyards,) 
-warming effects( decidious trees vs. evergreens) 
-dust control 
-noise control 
-snow and ice control 
-use of rain water 

6. Planting system-- this step involves, and is important for the 
investigation of how a botanical garden should be structured, the 
following: 
-Planting type( trees, shrubs, gound cover, vines, flowers) 
-Formal planting · 
-Informal planting 
-Planting for(Wall, enclosure, focus,entrance, path, wind break, 
wind flow patterns, visual barriers, frame, fragrance) 

7. Parking systems--this step involves the investigation of: 
-Long term parking 
-Short term parking 
-Visitor parking 
-Staff parking 
-Handicapped parking 
-Muli-level vs. spreadout vs. underground 
-Parking with shade vs. parking without shade 
-parking with visual screen vs. without 
-sequence of experience from parking to entrance 
-pedestian vs. vehicular circulation 

8. Lighting system-- Last, this step involves the investigation of: 
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-Lighting height 
-Area lighting 
-Spot lighting 
-Lighting along paths 
-Lighting at entry 
-Lighting for parking 
-Lighting for articulation 
-Lighting for security 
-Lighting for way finding 

Once all these steps have been documented and completed and the ground work 
laid down, the design development phaze can now get underway. Now, with a true 
sense of direction the designer is free to concetrate on a unifying concept that must 
permiate throughout the entire project. From this concept should spring forth a 
design that should be unique, eligant, simple, lighthanded, humorous, satirical, 
should use the idea of double-duty, should be practical, and last and most important 
should accommodate human interaction and activity. This is true architecture with 
substance and a solid foundation. 

Many people may say that this approach is an extremely structured approach. 
I say only if one choses to study this approach literally. I prefer to use it as only a 
guide with no part of it set in stone. This approach is subject to change, mutation, 
growth, and maturing. This approach does not nessesarily have to be executed in 
any particular order. Many parts may be executed at the same time or out of order 
and all are linked to each other. Every built environment has its own set of 
conditions and problems and should be approached idividually, however all 
approaches need a guide and a place to start. My approach may not be the true way 
for everyone and probably has a lot of growing to do, but it seems to allow me a 
certain amount of control over the design process from idea to realization at this 
point in my grasp of how architecture comes about. 
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ISSUES-----
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SOCIAL 

-Learning about the natural environment 

-Recognition of what is better and the need to improve 

-Nature as something to be worked with and respected 

-Interaction of people and how to bring it about 

-Private space, semi-private, semi-public, and public space 

ECONOMIC 

-Wasting resources 

-Funding the garden(fund raising) 

-Persuading the public of the garden's importance(public relations) 

-Keeping the garden solvent and growing 

FUNCTIONAL 

- Recreation 

-Accomodations for activities 

-Accommodations for plants 

-Systems perfomance 

-Relationships of human beings to each other and to plants 

-Way finding 

-Circulation for pedestrians 

-Parking for Autos 

FORMALISTIC 

-Context to surrounding urban fabric 

-Internal site relationships 

-Arid climate response 
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-Design solution and patterns of order (Formal, informal, or combined) 

-Integration of plants to the built environment 

-Concept 

-Use of plants and Architecture as experience rather than objects 

PHYSICAL 

-The fulfillment of the human senses of site, touch, smell, hearing, and taste 

-The mental senses(spiritual fulfillment at conscious and subconscious levels) 

-Relief from urban encrouchment 

-Relief from hot semi-arid climate 

POLITICAL 

-Societal values 

-Allocation of funds 

-Planning and zoning 

-Tax bases and property values 

-Urban renewal 

-City beuracracy 

-Needs of the people 

OPERATIONAL 

-Life cycle 

-Management 

-Public relations 

-Future expansion and growth 

-Efficiency of operation 
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GOALS AND OBJECTIVES-----
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GOALS 

SOCIAL 

-Enhance the quality of life within the Lubbock area 

-Provide additional well rounded educational opportunities in the study of 
botany to the people of Lubbock 

-Enhance the cultural climate in Lubbock 

-Bring to Lubbock a form of spiritual retreat from the urban fabric and the 
stress associated with urban living · 

-Instill an awareness of beauty so the people of Lubbock begin to question the 
quality of the environment around them 

-Promote the idea of nature as something that is to be worked with and 
cooperated with instead of conquered and subdued into submission 

ECONOMICAL 

-Provide the best means of energy generation and use that is economical, 
efficient, and that harnesses the available energy found in nature 

-Provide the funding nessesary to build and sustain an excellent national quality 
botanical garden 

FUNCTIONAL 

-Provide for the growth and maintenance of plants so that'they florish and 
become beautful to keep the public interest alive and growing 

-The many varied activities of the botanical garden will be provided for in ways 
that will integrate each of them into the whole in a harmonious manner 

-All activities will be provided for and supported in the most functional simple 
manner that is possible 

-To provide Lubbock with alternative recreational activities that can be enjoyed 
year around 

-The botanical garden will be designed for high quality human interaction and 
the interaction of human beings and plants 

-The botanical garden will not focus on simply providing a place to house and 
display plants it will be a place to come and just enjoy being there and 
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expenencmg 

-Way finding through the garden will be provided for on the literal level and the 
subconcious subtle level in ways that will seem natural and easy to understand 

-Maximize pedestrian usage and access 

-Integrate pedestrian circulation and other forms of circulation so that each 
exists in harmony with the other 

FORMALISTIC 

-To design the botanical garden and the buildings within so that they respond to 
the natural semi-arid climate in ways that are the most comfortable to human 
beings 

-Bring to Lubbock a sophisicated and beautiful place of recreation that has never 
been seen before in Lubbock 

-The design solution for the form will be elegant, simple, and will not over 
power the urban context around it 

-The garden form should reflect what it contains, the plants and people, in a way 
that is easy to understand and recognize 

-The design will be better than what is presently on the site 

-Provide for and integrate the various plant life within the built environment of 
the garden so that inside and outside separation begins to break down 

-Invent a concept that permiates throughout the entire garden from the smallest 
detail to the most obvious of elements so that every part of the garden is a 
unified whole 

-Relate to the surrounding context of the site, especially the historical areas, in a 
way that complements both the garden and sumounding urban fabric 

PHYSICAL 

-The design will provide the mental senses and all five physical senses of human 
beings with pleasing stimulation throughout the entire garden 

POLITICAL 

-To enhance the Overton neighborhood thus enhancing the image of Texas Tech 
University and the City of Lubbock 

-To make city officials look good so that other projects of this kind may take 
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place 

-Integrate the botanical garden with other city recreational areas and programs 

-Enhance the Overton area's image by serving as a catalyst of new growth and 
life thus increasing property values and tax bases 

OPERATIONAL 

-To operate in an efficient way with the minimum waste of resources over the 
lifecycle of the garden and its buildings even in times when funding is relatively 
easy to come by 

-Plan for future expansion and growth in the best way possible taking into 
consideration which activities will remain static and which activities may be 
dynamic and flexible 

-Develop a system of employee interaction that is condusive to good 
management, operation, and public relations that will not disrupt the activities of 
the visitor 
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OBJECTIVES 

SOCIAL 

-To plan and build the botanical garden 

-To build classrooms, a lecture hall, and seminar rooms 

-Have deposited a collection of botanical literature for research and use by the 
public 

-Instruct popular lectures, courses, and seminars of public interest on topics of 
horticulture, gardening, etc. 

-Hire an ad agency to campaign the garden's cause 

ECONOMICAL 

-Plan initial costs 

-Plan for life cycle costs 

-To use both active and pasive solar power generation 

-To use wind to generate power 

-Hire an ad agency to Promote the idea of the garden 

-Gather funds from private corporations 
-Gather funds from government 
-Gather funds from the public through the ad campaign 

FUNCTIONAL 

-Promote people over plants through ad campaign 

-To build signage throughout the garden 

-To build pathways and outdoor rooms 

-To build a parking garage that is not separate from the garden 

-To build the garden in the urban context of Lubbock, TX 

-To provide plants that are indiginious to Lubbock and plants that are from 
around the world throughout the botanical garden 
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FORMALISTIC 

-To build the garden buildings with large and small walls of glass to link indoors 
to outdoors 

-To build architecturally enclosed outdoor spaces(courtyards) 

-Use same materials for inside spaces and outside spaces 

-use edge, node, district, path, and landmarks to structure the indoor and 
outdoor areas of the garden 

-Display plants in formal and informal settings 

PHYSICAL 

-Build outdoor paths using brick pavers and stone 

-Use plants that give off scents 

-Use plants to reduce wind, solar radiation, outside noise, and block bad views 

-Use materials that have both fine and coarse textures throughout the garden,i.e 
wood, stone, brick, glass, metal 

-To build bodies of water and fountains 

-Keep small animals in the garden, i.e. birds and fish 

-Organize groundskeeping activities around visitor activities 

POLITICAL 

-To change the coarse of urban development in Lubbock 

OPERATIONAL 

-Hire competent management 

-Hire an accountant and investment councilor 

-Design administrative areas for high visability 

-install good communications network 

-Develop management policies based on a single concept 

-Develop time schedules around visitor activity 
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A botanical garden is a beautiful, spritual, and relaxing place to be. It is 
also a place were scientific research is conducted on many varieties of plants, 
which have been collected from all parts of the world. It is also a place of fragrant 
smells, subtle sounds, and comfortable textures. In a botanical garden one stands in 
the presence of modern science, the collection of data, and the patient, detailed 
observation of causes and effects.l It would seem that the invention of the botanical 
garden arose from the desire to study nature in a precise, logical, and categorical 
manner. These are, indeed, the directions in which the garden ultimately led, but 
reference to modern science does not describe the motivation and inspiration with 
which it began.2 Contemporary scholars interpret the foundation of botanical 
gardens in the context of the re-creation of the earthly paradise, or Garden of 
Eden.3 This interpretation is as follows: 

There was during the Renaissance Period no intellectually credible 
alternative to the account of the origin of the world given in Genesis. 
Catholics and protestants alike held that the first home of mankind had 
lain in a garden planted by God, and fed by a perpetual spring or 
fountain. This was also a garden where the climate was always mild, and 
the trees flowered and bore fruit continuously. Throughout the middle 
ages the garden was believed, somehow, to have survived the flood, and 
in the great age of geographical discoveries in the fifteenth century, 
navigators and explorers had hopes of finding it. When it turned out that 
neither East nor West Indies contained the Garden of Eden, men began to 
think, instead, that the garden had been scattered at the Fall of Mankind, 
coming when Adam ate the forbidden fruit.This led to the idea of 
bringing the scattered pieces of the creation together into a botanical 
garden, or new Garden of Eden. 

For the first time since the Fall, thanks to the discovery of 
America, a truly encyclopaedic collection of plants could now be made 
that would offer a complete guide to the many faces of the Creator. This 
then was the Garden of Recreation into which the wise man would retire, 
and shut the door upon the busy disfigured world outside. Plants were 
restfull things, free from motion, and, so it was generally imagined, 
from the perturbations of sex. In this they resembled God himself. Not 
only that: the leaves of the various plants having been appointed by God 
for physick (or medicine), a complete collection of plants from all over 
the world, must, it was supposed, supply a ready remedy for every injury 
and infection known to man. Thus, it was a botanical garden, beside the 
fountain in the middle, a man could enter into communion with what was 
green and full of sap, recover his innocence, and shed his fear of decay. 

Some of the brightest hopes of mankind came to lie in the 
priciples of recreational gardening associated with the botanical gardens 
and with what was written about them. But these ideals could be adopted 
by other gardeners, both great and small, with notions of their own as to 
the many ways in which to recreate a "Perp.etual Spring". After the 
relative hopelessness of the medieval world view, and division of 
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Christiandom at the Reformation, these attempts to recreate the Garden 
of Eden, backward-looking as they were, came as a sensitive, and 
immensely optimistic interlude in Western European history, before the 
march of modem science and of the industrial revolution.4 

Now that the spritual origin of botanical gardens has been explained, pecularities , 
and the design development of botanical gardens will be investigated. 

All gardens built before the dicovery of America , the fouth continent , such as the 
garden of Aristotle and the great gardens of ancient Mexico city, can not be 
considered in the category of modem botanical gardens. It was believed that 
gardens built before the discovery of the fourth continent would not have had acces! 
to all the plants of the world therefore, these gardens could not have been true and 
complete collection of God's botanic creations. The first modem botanical garden 
was founded at Padua, the university city of Venice.5 Most notable among the 
others which followed, were those at Leyden, founded in 1587, and two gardens at 
Paris-- Robin's, and the Jardin du Roi both founded in 1626.6 

The four continents thus, play a strong role in the design and layout of these first 
botanical gardens. The following is an account that explains the role of the four 
continents, the know world at the time, in early botanic garden design: 

In the guides to these great gardens the theme is always the same -
it is that of gathering the plants together from all over the world. At 
Padua, Porro said they were collecting the whole world in a chamber; at 
Leyden, Hermann described the plants as being derived from the whole 
world and from either Indies; at Paris, Robin was said somewhat 
fulsomely to have flourished in his garden everything that the bountiful 
earth could offer. 7 

In these epitomes of the world, the continents became the four 
quarters of the garden, and there is also a little evidence , though not as 
much as one would expect, to show that attempts were made to plant them 
out accordingly . In his account of the garden at Padua, Porro drew 
attention to the fact that the plants which came from the east (mentioning 
the cedar, the laurel and the myrtle amoung others) were to be planted 
on the eastern side of the garden. Much later there is a confused record 
of geographical planting in the garden at Oxford, and in 1758 John Hill, 
in his Idea of a Botanical Garden in England, suggested including 
features demonstrating the various ways of ordering plants, in four 
quarters. These would be divided into to the four great regions of the 
earth, which were Europe, Africa, America, and Asia. It was a scheme 
which had already, he supposed, been put into practice at Goodwood, 
and he was confident that there were enough plants coming from each of 
the four continents to fill each of the four quarters. Entering these would 
then be like visiting those great divisions of the earth in succession. 8 

It would seem , from the account above, that these gardens were highly formal, 
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based on a specific design order. As gardening moved on from these early fifteenth 
century gardens into the the late rennaissance, the sixteenth and seventeenth 
centuries, a change in the ordering system begins to take place. 

Gardeners, scholars, and nobility began to realize that the potential for the four 
quartered enclosed garden was limited in its ability to recreate or reclaim paradise 
after the Fall. A movement arose that knew no limit to the amount of land that 
could be reclaimed, from the consequences of the Fall, and turned into a new 
Garden of Eden. A restoration of the entire world, so to speak. This line of 
thought was particularly attractive to the nobility of the time, for they, in most 
cases, had lost touch with the purpose of botanical gardens and sought only to build 
large gardens that eminated from and complemented their large and grand palaces. 
Thus, architecture began to dominate the gardens of the Renaissance period. 

Along with this movement, a belief was held that the Garden of Eden had been 
strictly ordered. Trees and plants were planted in straight rows, the ground was 
level, and the soil was regular. Also, the garden had been concieved and 
accomplished in a single stroke. All these changes in thought led to the building of 
large, predesigned, formal gardens that focused on architectural elements. 

Between the optimists and the agrandizers gardening passed into the landscape. 
As it did, a great change in man's outlook toward nature got under way.9 A great 
debate, in Europe, raged on whether or not the world had been ordered before the 
Fall and thrown into chaos afterwards. Thus, the explantion for irregular hills, 
valleys , mountains, and other topographical features. If this was not the case, then 
it was supposed God and nature preferred variety. In the end, the variety in nature 
philosopy won out and signaled an end to the era of the strictly formal garden. 

In the period of transition from the formal to the "natural" garden it can be 
seen that there were developing not one but three distinct types of gardens. Also, 
architecture in the garden begins to recede into the background , taking on 
complementary role to the plants. The following passages are a discription of the 
three types of gardens that were evolving during the last half of the eighteenth 
century: 

The first but least common was the "picturesque" garden. The 
second was the "poetic" garden. The third, which had more in common 
with music that with the other parts, was the "abstract" garden. All three 
were theoretically "natural" gardens (although nature must be 
differently understood in each case), but the principle underlying each 
type was distinct. 

The first, the "picturesque" garden, accepted the standards and 
borrowed the techniques of landscape painters, thus creating a landscape 
in three dimensions in imitation of those that had been painted in two 
dimensions. 

The second , the "poetic" garden, was based on recognition and 
consequently on the reproduction of appearances. 

The third, the "absatract" garden set out neither to evoke emotion 
by recognition not to imitate another art form but to give rise to a certain 
sensation cheifly by the use of a linear formula. 
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These three types of garden were all developed within the 
eighteenth century to a logical conclusion, and became familiar forms. A 
fouth t0pe failed to develop; this was the ferme orn 'ee or ornamented 
farm. 1 

These three gardens were developed in a period dominated by a Georgian 
aristocratic society. When gardening moved into the ninteenth century and into thr 
hands of an old line aristocracy struggling to remain in control of a new Victorian 
middle class, the distict design styles of the great gardens seem to disintegrate into a 

mire of eclecticism, as the following will indicate: 

At first glance the gardening history of the ninteenth century gives 
the jumbled impression of a Victorian what-not . The reason for this is 
the more than ordinarily jumbled nature of Victorian society. If 
Georgian society with its relative coherence could produce more or less 
concurrently three distict styles, it would not be surprising if the 
Victorians because of fragmentation produced either myriads of 
styles--or none at all. Georgian England was still, despite the rapidly 
changing scene, an aristocratic society in so far as the aristocracy set the 
cultural tone of it: Victorian England was a middle-class society. If we 
are to find any trace of a truly collective vision among the Victorians, the 
sort of vision that can produce a style, we shall find it among the 
relatively homogeneous and self confident middle-class and not among 
the older aristocracy, who were now engageq, although they did not 
know it, in passive self-defence. 

Aristocratic self defence took the form of eclecticism. They tried a 
little of everything, struggling desperately, with their gardens of this that 
and the other land, and of this that .and the other species of plant, to grasp 
and contain and hold to themselves a world that had expanded beyond 
their capacity to control it. There were now no principles. The clearly 
indicated principles which one could either accept or rebel against had 
disintegrated and there was no firm ground for prejudice or conviction. 

For the greater part of the century a sort of bastard garden design 
dominated the great gardens, with a strange tendency for the flower 
garden to be laid out in geometric shapes and for the tree and shrub 
garden to be laid out on "natural" principles. Gradually other features 
became evident until, as the years pass, it is possible to discern what was 
taking place.11 

A new "picturesque" emerged which fused together architecture, the botania 
garden, and the "natural" garden. The approach to it was essentially romanti 
rural, and sentimental.l2 It was in part a theater, a picture, a setting for a buildinl 
a poem, and a scientific collection. It was a work of art. 

The approach to garden design today has come a long way since the pui 
aesthetic approach that dominated gardens built before the twentieth cenM 
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However, the thinking behind the " new picturesque" gardens still persist. Now, 
gardens are designed to fulfill and carry out needs which are principally hygienic 
and sociological. Garden design now has become so sophisticated that a new 
professional has emerged, the landscape architect. He works in conjuction with 
architects, city planners, engineers , and government officials. The tasks that 
landscape architects are called upon to perform are normally of a public nature; 
by-pass roads, power stations, factories, schools, whole townships are their 
canvas. 13 In their own words: the Landscape Architect should create an 
environment expressive of the period in which he lives.14 This he does with all the 
education, training, and living experiences that he has obtianed thoughout his life. 

Influences on modern garden design can be identified upon close observation 
of current lines of thinking . The leading influence and most avant garde is the 
Japanese garden. The Japanese garden relies on objects and the space that 
surrounds, separates and unites the objects. These objects can be architectural, 
scuptural, natural or alive. Another influence is the explotation of the near or close 
up. This line of thinking emphasizes form and surface rather than complex or 
simple patterns. This concept of design emphasizes separating an object ,whether it 
is a tree or flower, to allow the eye to focus in on the detail . Color and texture that 
one can see dazals the eye. These influence are on the leading edge of garden design 
today. 

A style or universal application of thought is trying to emerge in garden 
design today. Until the social climate changes and allows for the creation of a 
universal way of approaching garden design , designers will struggle , but they 
must realize they are struggling towards an ulimate goal. It is the goal of creating 
the "Ideal world" and this is what gives integrity to the present struggle. 
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SUMMARY-----
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During the course of researching and writing the evolution of botanical 
gardens, two important points of interest were discovered. The form that botanical 
gardens take on changes but the meaning and reasons these gardens exist does not 
change. 

During the Renaissance the first modem botanical gardens were created for 
research, plant collecting, relaxation, and last but most important, to define the 
relationship between God, man , and the universe. This is a basic spiritual need of 
mankind. Today, it can be seen that in many instances this roll the botanical garden 
plays in the life of mankind is still the same. Only now, man's perception of his 
relationship with God and the universe has matured with the advances in pure 
science. No longer are we so literal and superstitious in our interpretation of this 
relationship. 

Down through the changing evolution of modem botanical gardens, the basic 
meaning, that of recreating a perfect paradise thereby helping man to come closer to 
spiritual unity with God and the universe, has not changed. Instead, our perception 
and interpretation of what a perfect paradise should be has changed and is changing 
constantly. 

Botanical gardens can be scientific, picturesque, Japanese, or Victorian. They 
still all have the same underlying meaning no matter what form they are given. It is 
true however, that from time to time people lose touch with what a botanical garden 
is all about, such as the nobility of the Renaissance. It is the responsibility of a 
designer to see that people do not lose site of the important spiritual meaning these 
gardens have to offer. It is also the responsibility of a designer to determine his and 
society's perception of what a botanical paradise should be. He then, must interpret 
these perceptions into a real physical form that can be touched, smelled, heard, and 
enjoyed. When this has been accomplished successfully, the botanical garden then 
becomes a meaningful reflection of society. 
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CASE STUDIES-----





Cover: Myriad Gardens Conservatory, View looking east. 



PROJECf: Myriad Gardens, Oklahoma City, Oklahoma 

DESIGN TEAM: William J. Conklin (principle) 
James S. Rossant 
Peter Mahony 
Guilaino Fiorenzoli 

DESIGN PHILOSOPHY: William Conklin has said,' I like to think 
of the project as " A Machine in the 
Garden" .'(Source: Architecture Magazine 
Dec. 1984.) 

CLIENT: City of Oklahoma, Oklahoma 
City Camber of Commerce, Oklahoma 
City Urban Renewal Authority 

BUILT: Begun in 1978, project in last stages of 
completion as of present.( Source: Mike 
Bush, Director, Myriad Gardens) 

GENERAL DATA: 

PROGRAM: In a unique, intentional and planned manner, Myriad 
Gardens will consolidate a series of parks and gardens, 
along with facilities for shopping, civic activities, 
exibition, commerce and enterainment to become the 
new focus for downtown Oklahoma City. It will bring 
together separated pieces and functions of downtown to 
define a new· relationship between urban man and the 
natural world where the environm·ent will be 
exclusively oriented to the pedestrian.1 

SITE: On 11.3 acres of underused land on the edges of the 
central business district of Oklahoma City, Adjacent to 
the new Mummers Theater, the gardens will draw on 
the new convention center, and on proposed 
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DESIGN 
SOLUTION: 

STU cruRAL 
SYSTEM: 

MECH. 
SYSTEM 

surrounding facilities such as a hotel-retail complex, a 
downtown retail galleria, a transportation center and a 
long -term parking structure. Eventually the gardens 
will expand to 33 acres.2 (See Fig. 1-A, 1-B) 

A 25-ft-deep underground strata of clear stream water 
will be tapped and revealed to create a canyon where, 
in four levels along its walls, all new functions will 
have their access and frontage. As the center symbol 
for the new urban ecology, the glass enclosed Botanical 
Garden will span the canyon walls over a newly created 
lake to provide a daily travel link between peripheral 
parking and the downtown core. The activities in 
Myriad Gardens will be generated by clusters of 
cultural, educational, commercial and exhibit facilities 1 
tucked within a new raised groung level of excavated 
soil fronting on the canyon, away from the winds and 
noises of the street An arts and science center with 
planetarium will face the new downtown library across 
the ravine, and exhibit facilities and a visitor center 
will be at the ravine's edge; theaters, restaurants, clubs, 
shops, and art galleries will surround the complex.3 

(See Fig. 1-B) 

CONSERVATORY: Reinforced concrete box girder, 
with hoop trusses, that support a 
Translucent acrylic superstructure. (See Fig. 1-C, 1-D) 

BRIDGE: Steel Tube truss, glass enclosed. 

OTHER STRUCfURES: Reinforced concrete 

Evaporative cooling. Air wi ll circulate around the 
circumference, issued and exhausted through alternate 
grilles at the bracketed ends of the of the 
cantilever.(See Fig.1-E) 
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WRITTEN 
CRITICISM: Written criticism by the 1972 Progressive Architecture 

Design award judges. 

Comments: 

Johansen: You should see what's there now ... a few tall 
buildings, and then everything goes to squalor within a 
few blocks ... wood shacks, flat and dry, no trees ... it's 
terrible. 

Hardy: It's an astonishing thing to do. Take up the 
streets, take up the city, take up the garbage and there's 
water. It's exacly what the city needs, to quarry out the 
center. It's very seldom that in any given city situation 
someone thinks in this scale. It's very good. 

Okamoto: It's a good Idea .. .instead of flattening out or 
building 60 highrises, or blocking up the water or 
making a megastructure or something. 

Hardy: Yes, it's a good answer to the question of what 
to do with the inside of a city 

GENERAL OVERVIEW: 

Myriad Gardens has changed in several ways from the design proposal first 
presented back in 1972, to the present state of constuction.( Fig. 1-F) It seems that 
two enclosed Botanical Bridges were proposed in '72, but only one has been built. 

Also, an ampitheater has been added next to the existing Botanical Conservatory 
Bridge.(see fig. 1-D) Whether this was done due to a lack of funds, or as an 
improvement to the master plan is unknown. 

What has remained constant though out the planning and development of 
Myriad gardens is the integrity of the center piece, which was the first area to be 
built in the three phase plan. At the focus of the entire project is the Botanical 
bridge. This bridge, acually a conservatory built over the man-made lake is the tour 
de force , the identifying image of the garden. This conservatory is probably the 
only one in the world that serves as a pedestrian conection from a parking area to a · 
downtown area. 

As one enters the interior space of the bridge a vally spreads out below( See fig. 
1-G, 1-H). A Pedestrian can either descend into the valley and walk up the hill on 
the other side or walk across a bridge that brings to mind an old rickety rope 
bridge strung between the two sides of a jungle canyon.( See Fig. 1-B , 1-H). It 
seems that this would be an interesting concept however, a problem of circulation 
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compatibility of pedestians on their way to and from the down town area and 
visitors leisurly walking about trying to enjoy the space seems likely. Perhaps the 
two level pedestrian foot bridge built next to the conservatory was added into the 
plan to alleviate this problem.(See Fig. 1-D, 1-I) On the exterior the 
conservatory's machine like quality makes a pleasant contrast to the surrounding 
curving grace full terrain. Aethetically, evironmentally, spacially, and 
connectively the project is a success. The success of the Myriad Gardens 
Conservatory on the level of the leisurly visitor however, has yet to be tested due to 
its future completion date in the spring of 1986. 

Funding for the gardens is provided in several ways. To get the project built 
in its first stages urban grants, private donations, and HUD funds were obtained by 
the Myriad Gardens board of directors. The chairman of the board is Dean McGee 
of Curr-McGee Corporation. In the Future funding will come from private 
donations by both individuals and large corporations. Also, future money will be 
generated from the lease of retail and hotel space. 

Administration for the gardens is not quite set up however, Mike Bush the 
Director of Myriad Gardens and Kendal Riley, Operations Manager have both 
expessed their desires as to how it should be set up. Under the director will be four 
managersin charge of different functions of the garden. First there is the 
operations manager who will be in charge of all things that do not grow. Second, 
there will be a maintenance manager in charge of all upkeep of buildings and there 
systems. The maintenance manager is also in charge of a building engineer, 
maintenance supervisor and maintenance personel. Third, a horticultural manager 
will be in charge of the consevatory and remote green houses and their personel and 
upkeep. Last, a separate horticultural manager will be in charge of all exterior 
grounds and personel. 

Behind the gardens administration is a board of directors that occasionally 
meets in the administration area under" the south end of the conservatory.(See Fig. 
1-H) The board serves as a committee for public relations, fund raising, and as 
advisory council. The entire gardens is a trust of the city of Oklahoma City. 

This project was chosen for a case study due to its unique function as a link 
between two urban activities. However, I think this linking aspect would work, 
only if something is done to integrate pedestrian traffic going to and from outside 
activities and pedestrians enjoying a leisurly stroll though the garden. Also this 
garden is part of an urban revitalization plan which is what a garden built in the 
Overton area of Lubbock, Texas would be. Myriad Gardens seems to be on the 
leading edge of garden design in the U. S. It is in essence a mixed-use pedestrian 
connection garden set in a urban context. 
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Fig. 1-1: View looking east toward pedestrian bridge. 





Detail of Conservatory 





North end of the conservatory 
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THE CLIMATRON-----
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Section Cover: Exterior View of the Climatron. Picture 
Taken in 1983. · 



•. 

PROJECT: Climatron, Missouri Botanical Garden, St. Louis Missoui 

DESIGN TEAM: Murphy and Mackey, Architects 
Buckminster Fuller (consultant) 

DESIGN 
PHILOSOPHY: 

CLIENT: 

BUILT: 

GENERAL DATA 

PROGRAM: 

The Fame of Buckminster Fuller was a phenomenon 
of the fifties when--the right man at the right 
time--he came suddenly to the forefront as Mister 
Number-One Space-Age-Designer. The Acclaim was 
as justly earned as it was superficially given: given 
because his dome shaped structures as their 
supporting non-rectangular mathematics caught the 
fancy of a generation that was bored with square 
architecture and ready for curves; Fuller's or 
Ronchamp's it made no difference. But Fuller's 
emergence in the space decade was also just, because 
he considered the problems of human shelter in terms 
as rigorous as those forced upon the designer of a 
space capsule, and had been considering it in those 
terms for something like thirty years. The 
geodesic (great circle) domes were only one arm of 
his assault upon these problems, and it is a sad sick 
comment on the way we humans run our 
environment that fully-engineered versions of these 
domes have usually been employed to provide fit 
habitations only for radar installations, pigs, and rare 
plants.1 

Missouri Botanical Garden 

1960 

Owner's Statement: 
We required replacement of a large old greenhouse 
with a momumental structure that would be the 
central feature and main attraction of the garden. It 
must be the principal factor in reawakening public 
interest in the garden and be the symbol of its new 
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SITE: 

DESIGN 
SOLUTION: 

STRUCTURAL 
SYSTEM: 

MECH. 
SYSTEM: 

program of public service.2 (See Fig. 2-B) The new 
structure must house plants of different climates 
simultaniously without internal partitions through 
controlled flows of cooling and warming air, plus 
controlled local as well general supplies of water. 

Missouri Botanical Gardens (See site plan in case 
study section: Missouri Botanical Gardens) 

A Space-Age geodesic dome that provides a 
"Monumental Structure"-- about the diameter of the 
Pantheon -- permitting solutions to all 
requirements.3 (See Fig. 2-B) 

Geodesic framework of tubular aluminum supported 
on five concrete piers. From this frame is suspended 
4000 transparent triangles of 114" acrylic plastic set 
in neoprene-gasketed aluminum channels. This 
secondary frame work of channnels only holds the 
acrylic glazing: It carries none of the load. 5 The 
structure is 70ft high, and 175ft in diameter. (See 
section cover ) 

Paul Londe & Associates, Mechanical Engineers, St. 
Louis, Designed two independent air-moving 
systems: a ducted system for heating and 
humidification to simulate solar heat gain in winter, 
and a blower-spray system for evaporative cooling 
and humidification to create required gradients in the 
1.3 million cu ft structure. Ducted-system air 
movement (warming) is from the south side of the 
Climatron to the north; the blower-spray system 
(cooling) moves air from the west to east. By careful 
control, the two systems maintain the exact 
temperature and humidity required in every part of 
the Climatron, and can change the interior air every 
minute.(See Fig. 2-A) The "Brain" behind the 
systems is a Honeywell "Supervisory Data Center" 
Located at the main (east) entrance. Feeding 
information to the Data Center brain is a nerve 

43 ' 



FIG. 2-A 

"CT'UfftN v•NTa 
IHWAU<WIN 

~-~~ ........ . ~~~ 

115 

87.5 

10 

0 

I Of-" A Fc:>IZ... 

t-'\o~U ~-'€-~lA '

.D 'E-'Sll-t l...l 

FIG. 2-B 

44 

•I : .·· -
-
• 



VICTORJA. R[GINA. POND 

) &A.M&DD 

'• .. , •.· ( 

:,....,,, ... 
·: 

.: 

£L IC$ •••• • • ••••••••• • •• 

. . ~ . 

17.5 1 -o•' & 
~----~------~~~ 

C:LIMATa C:ONTA.OLG 
·. 

l . ; :~ . " 

·--:: --··· --- ···:· .. ----- ---:-:-:·-··--~ ---- ... 

•' • I 

I ' . -:· ·:· -- ,-:- ··- "": - -~ - .... : 
·I· ' 1., -: •• • • • ~ : : • ' .. '· -:.· :. - · .... , -

FIG. 2-C 

. ~--.. . 
I' 

45 

\I..)T~ES1] 
HAl..IL1£.1( 

KnJ.J, 1 
D ~~ 
~IZF 

~ : 
~~~€.. 

F /~ c~.:' t. i' 
'j J-\F-_ C.. ,4 A 

J 1-l L-£v £L '3>1 



COST: 

WRITTEN 
CRITICISM: 

system of 10 thermostats and 4 humidistats constantly 
checking each climate area and making continual 
corrections in the Climatron's two air-conditioning 
systems. Except for the Data Center and the 
thermostats placed among the plants, the rest of the 
mechanical equipement is hidden.4 

Not available 

Owner: The Climatron meets every requirement in a 
most satifactory way and provides additional 
advantages and performances that we did not suggest 
or specify. 

The plan for the Climatron creates the 
impression of mountains and valleys, allowing the 
creation of a very natural-seeming waterfall, and an 
unaffected entry and exit from a tunnel under the 
large pond, through which the public can observe 
water plants and fish in the water around them.(See 
Figs. 2- C) 

The first few months have shown an 
unprecedented amount of growth of the plants, partly 
because of the high light intensity, partly because of 
the air conditioning and partly because each plant can 
be located in that section of the Climatron of which 
the climate most closely coincides with its growth 
requirements. 5 

Jury, 1961 R. S. Reynolds Memorial Award: 
Although there is a minimum feeling of enclosure 
from the inside, the exterior is nevertheless a clear 
statement of form, uncluttered by additional 
appurtenances. By raising the dome off the ground, a 
hovering quality is attained which presages the 
feeling of lightness experienced inside.( See section 
cover ) The gardens and waterfall, disposed on two 
levels, appear exceptionally well designed and 
contribute significantly to the success of the project. 

The tropical lyricism of the botanical displays 
seems so successfully carried out by the architects of 
this structure that it must be a marvelous experience 
for the visitor to enter this great space. 

The jury was unanimous in its selection of this 
architectural achievement. 6 
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GENERAL OVERVIEW 

Dr. Frits Went, the director of the Missouri Botanical Garden in 1960, 
originated the concept of growing a large variety of tropical plants in a totally 
controlled environment. He coined the term Climatron which denotes its special 
climate-control features. 

The following is an explanation of what the Climatron has achieved: 

In addition to displaying some 15,000 varieties of tropical plants in 
its one great space, the glistening transparent dome encloses a mulitude of 
other eye-catching features: a miniature mountain ( with a stream 
powered by a 150-gpm pump), a Himalayan mist forest (with a waterfall 
plunging down its midst), an aquarium, rice paddies, lily ponds, and a 
swamp. 

These conditions duplicate tropical climates from all over the 
world, ranging from steaming jungles to cool mountains. Some regions 
have warm days and cool nights, others have hot days and hot nights. 
One section of the Climatron is damp and muggy; a few feet away it is 
comparatively arid. Temperatures inside the Climatron range from 60 
to 90 F, and humidities from 50 to 100 percent, Because many of the 
rare and costly plants are extremely sensitive, both temperatures and 
humidity must be kept within narrow limits. 1 

The Climatron is the center piece and tour de force of the entire gardens. The 
Climatron is what come to mind when one thinks of the Missouri Botanical Gardens. 
The tour de force of the Climatron is its ability to control an artifical environment 
with a narrow range of tolerance so that plant life flurishes. This it does 
exceptionally well through space-age technology and design. Pictures taken when 
the Climatron was fairly new show the plants as just beginning to grow. (See Fig. 2-
D ). Pictures taken in 1982 show the garden as a rich and heavily grown paradise of 
flowers, trees, and other plants.( See Fig. 2- E & 2- F) 

The unique technology and environment of the Climatron come together so 
that as one enters from the cold St. Louis winter, it seems like a change in place and 
time has just happened. When I was there, I could close my eyes and image being in 
a garden spacecraft or in a prehistoric jungle. To add to the effect the Climatron 
has a prerecorded tape, made in africa, that fills the air. The following describes the 
sound effects of the tape: 

Since it was decided not have have tropical birds in the Climatron, 
visitors are given an audible impression of the jungle through a tape that 
is played through a recorder mounted in the Data Center. The tape is 
filled with eerie hoots and howls, rustlings and growls. Speakers are 
mounted along the base of the geodesic framework and face upward, so 
that sound is deflected off the plastic enclosure. Because of the garabolic 
shape of the Climatron, sound seems to come from everywhere. 
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Fig. 2 - E: View of Victoria Regina Pond and underwater 
tunnel. Shown in the top right corner is part of 
the loggia from the old Palm House. Picture 
taken in 1983. 





Fig. 2 - F: Orchids located in the Amazon section of the 
Climatron. Picture taken in 1983. 



The Climatron is an excellent case study for building a botanical garden. The 
Climatron is on the leading edge of technology and design of Conservatory 
Greenhouses. It was a giant leap in mans quest to control the environment he lives 
in, not unlike the space program was. A milestone in conservatory design, the 
Climatron provides an environment for plants and visitor activies like no other 
conservatory built before. The Climatron has influenced and set a precedent in 
greenhouse design in the areas of structure, environmental control, and 
arrangement of floral displays for maximum impact and viewing by the public. It is 
as far from the old glass and iron greenhouses of the 19th Century, as the space 
program is from the Wright brothers first airplane. 
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MISSOURI BOTANICAL GARDEN-----
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PROJECT: Missouri Botanical Garden, St. Louis, Missouri 

DESIGN TEAM: GARDENS AND BUILDINGS PRIOR TO 1960: 

CLIENTS: 

BUILT: 

GENERAL INFORMATION 

SITE: 

-Henry Shaw(Founder of Gardens in 1859) 
-George Engelman 
-George I. Barnett( an influencial architect of St. 
Louis in the 1800,s) 

THE CLIMATRON, 1960: 

Murphy and Macky, Architects 
B uckminster Fuller( consultant) 

RIDGEWAY CENTER, 1982: 

Hellmuth, Obata, and Kassabaum Inc. 

Arts and Education Council of Greater St. Louis, 
Missouri Arts Council 

The garden opened to the public in 1859 and has 
grown to be 79 acres in size. It is the oldest botanic 
garden in the country. 

Originally the garden was bear prairie land. Water 
was tapped by wells, ponds were constructed, and 
the garden flurished. The garden site includes: An 
English Woodland Garden, A Demonstration 
Garden, large Rose Gardens containing around 
6,000 roses, a Japanese Garden, a Water Lilly 
Garden, and a Scented Garden for the visually 
handicapped. Buildings on the site include: The 
Climatron, the Linnean House, the Mediterranean 
House, the Desert House, Ridgeway Center, JohnS. 
Lehmann Building, and Shaw's Original Town 
house that was moved from the city of St. Louis. 
All These Buildings and individual gardens are 
connected by walkways and visual orientation.(See 
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COST: 

GENERAL OVERVIEW 

Land, building, and equipment fund: 1 

Beginning of 1982 
Property and Equip. 
Depreciation 
Property Retirement & Trans. 
End of 1982 

$14,984,576 
5,139,176 

500,005 
8,316 

19,615,431 

The Missouri Botanical Garden was set up by Henry Shaw, a wealth~ St. Louis 
merchant, who directed it himself until his death at the age of 90 in 1889. His will 
provided that the garden be maintained for the public for all time.3 Thus, the 
garden was initially supported by Shaw's Trust fund. 

The garden has been set up to provide pleasant and diverse activities for the 
visitor. The following is an indication of what the visitor may expect to see and do 
at the garden: 

Within the 79 acres of the Garden, visitors have the opportunity to 
see the flora of climates as diverse as a tropical rainforest and a desert. 
They can learn how the Japanese relate to nature through their gardens, 
or spend a restful hour in an English woodland. We have designed our 
displays to provide the widest range possible for our visitors, whether 
they come to be educated subtly about the natural world or to pass a quiet 
Sunday aftemoon.4 

In addition, visitors can tour the Tower Grove house, Henry Shaw's country 
residence which has been preserved, and a museum that was constucted in 1859 that 
houses Shaw's old library and herbarium. 

Several building on the grounds are interesting and note worthy. I will not 
mention the Climatron or the Rideway Center. These two buildings are important 
milestones in botanical garden design and require individual case studies of their 
own. The following is an account of the important buildings in the Garden: 

The Linne an house ( 1882) is the oldest green house west of the 
allegheny mountains, and was built by Henry Shaw. It was dedicated to 
Carl Linnaeus, who devised our system for naming plants and animals. 
Today, the house contains the Garden's camelia collection, which blooms 
in mid-winter. It is located between the Climatron and Ridgeway 
Center.(See site plan) 

The Mediterranean House (1913) is one of the few greenhouses in 
the country displaying plants from regions with a Mediterranean 
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climate--areas with cool, rainy winters and hot, dry summers. In 
addition to the Mediterranean itself, these are coastal California, Chile, 
southwestern portions of South Africa, and Australia. The house 
contians many plants that figure prominently in biblical texts. It is 
located next to the Climatron.(See site plan) 

The Desert House ( 1913) Holds a representative collection of 
desert plants from all over the world. The plants are displayed in a 
naturalistic style and include some rare and bizarre cacti and succulents. 
It is also located next to the Climatron. (See site Plan & Fig. 3- A) 

The John S. Lehmann Building serves as a center of study for 
scientists from around the world. It houses more than 3 million dried 
plant specimens and contains a botanical library that is among the best in 
the world.(See site plan)5 

In addtion to these buildings a palm house that was built as part of the garden in 
the late 19th Century once stood in front of the old entrance but has since been 
replace by the Climatron. 

When the garden was first built it looks as though the design was meant to be 
formal and ordered along an axis that runs through the old gate buildling, water lily 
garden, and old palm house which, of course, has been replaced by the dome shaped 
Climatron. Later, off to the side, the Linnean house was added still in the tradition 
of the formal garden. As the garden grew out the changing styles of the 20th 
Century begin to have an affect on the layout of the garden. Paths take on a winding 
natural effect and buildings are no longer situated on strict and obvious formal 
axises. In other words the garden is a unique combination of the formal and natural 
garden. The formal and natural elements of the garden have been blended together 
so that neither clashes with the other. The different elements of different periods 
exist in harmony. This effent was accomplished with over a century of addtions and 
changes. It would probably be quite a· task to preplan and build a garden over a 
short period of time and achieve a design like the Missouri Botanical Garden.( See 
Site Plan) 

A Garden of this size calls for a great deal of man power for grounds 
maintenance and upkeep. Volunteers are an important part of the staff in almost all 
areas of activity, including education, landscape maintenance, group tours, and the 
herbarium. 6 Almost all major gardens depend on volunteers for assistance. When 
designing a botanical garden thought should be given to the needs and activities of 
these volunteers In 1982, the garden had 506 volunteers who devoted 41,000 hours 
of labor in all areas of work. 7 

The garden has a high visitor attendance record. There were 408,058 visitors 
in 1982, compared with the 362,757 in 1981, a 12.5% increase.8 The education 
opportunities alone attracted some 55,000 youth and adult participants. The 
Missouri Botanical Garden seeks to show the individual how and why botany relates 
to their everyday lives through, programs, research, and displays. 

The garden seems to be set up as a public relations tool for public support of 
federally and privately supported research projects. The displays are geared for the 
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Fig. 3- A: The entrance to the Desert House. Picture 
Taken in 1983. 
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public and are quite impressive and unique. Interesting architecture, plants that are 
highly attractive and popular with the public, and display of the flora in 
surroundings of great beauty are what really makes the garden work. The Missouri 
Botanica Garden is truly among a handfull of top quality gardens in the world. 
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RIDGEWAY CENTER-----
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PROJECT: Ridgeway Center, Missouri Botanical Garden, St. Louis, Missouri 

DESIGN TEAM: 

DESIGN 
PHILOSOPHY: 

CLIENT: 

BUILT: 

GENERAL DATA: 

PROGRAM: 

SITE: 

DESIGN 
SOLUTION: 

STRUCTURAL 
SYSTEM: 

MECH. 
SYSTEM: 

Hellmuth, Obata, and Kassabaum, Architects 

Historic, grand, and transitional 

Missouri Botanical Garden 

1982 

Will serve as the new entrance into the gardens 
Visitors will be greeted with a number of activities 
before and after entering and leaving the gardens. 

Missouri Botanical Gardens (See site plan in case 
study section: Missouri Botanical Gardens) 

A building using conservative methods of 
construction designed in the tradition of the Crystal 
Palace. A projecting barrel valt is used to welcome 
and embrace visitors to the gardens. The valt cuts 
through the mass of the building and on through to 
the gardens. 

Conventional concrete construction, and for the 
valt, individual arches made of !-Beams. To cover 
the arches a synthetic curtain wall that transmits 
abundant light yet provides excellent thermal 
insulation was used.1 

Traditional 
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COST: $11,000,000 

GENERAL OVERVIEW: 

The Ridgeway Center was built in response to public interest of the Missouri 
Botanical Gardens. The Center allows the Gardens to provide a wide range of 
activities and programs available to the public year around. The following is a 
description of what Ridgeway Center has to offer: 

The newest feature in the gardens, the Ridgeway Center was 
designed to allow us to expand our programs and increase our potential 
for service. In addtion to facilities for visitors, the Center contains a 
public relations office, an education office and classrooms, and the 
Shoenberg Auditorium. Behind the ticket counter is a theater which 
features a brief, narrated film of the wonder , color, and enchantment of 
the Gardens. Other features include: 

The Floral Display Hall, which is used for many of the popular 
horticultural and educational exhibits. 

The Spink Gallery, containing a unique collection of porcelain 
birds and flowers from the studios of Edward Marshall Beohm. Future 
exhibits will feature the work of other artists. 

The Garden Gate shop, which offers unusual and attractive gifts as 
well as a wide variety of plants. The book department contains one of the 
most complete selections of literature on gardening, botany, horticulture, 
and natural history in the country. 

The Gardenview Restaurant, providing a pleasant atmosphere for 
lunch, dinner, or a snack. The wall murals depict tropical rainforest 
scenes.2 

It seems, from the description above, that the Ridgeway Center is a mixed use 
visitors center. This is what makes the Center unique . It is not just some place to go 
to buy souviners and then leave to get on to the good stuff in the gardens. A visitor 
lingers in the space browsing, buying, eating, finding out what programs are 
offered, and so on. Also, the Center makes a great working environment for the 
many employees that work with the public. 

Ridgeway Center, in addtion to being a visitors center, is also a greenhouse 
that makes a marvelous transition from the front entrance, up a flight of stairs to 
the second story, and out into the gardens. A change in level of this type is unusual 
in transitional circulation. Many plants are grown in the Center that give visitors a 
hint of what is to follow out in the gardens. 

Ridgeway Center is an important case study, due to its function of catering to 
public botanical needs in so many ways and its use as a device of entrance into the 
gardens behind. The Center is a grand gate into the world of botanical gardening 
that makes the public feel invited to participate in freely .(See Magazine page for 
views and addtional information) 
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olwrnirtous, Vctulted Entry to 
t St. Louis Botanical Garden 

It is a greenhouse, appropriately enough. since Ridgcwa~ Cen
ter is the new entrance and educational complex of Missouri's 
Botanical Garden in St. Louis. And with iL'> proje<.:ting, barrel
vaulted. translucent portal. it literally reaches out in welcome. 

Though Hellmuth, Ohata & Kao;sabaum used conventional con
struction, concrete-surpnsingly-and individual arches made 
ofT-beams, their center is innovative in using a synthetic cur
tain wall that transmiL<; ahundantlight yet provides excellent ther
mal insulation. The portal extends within to cap a central atrium 
flanked by two symmetrical wings containing a plant sales shop, 
auditorium, classrooms. display, research, and storage areas. 

By day, light levels are carefully controlled to avoid heat build
up, with perimeter track lighL-> automatically adjusting to com
pensate for low light levels. In the floral sales shop. solar shades 
are used to screen light and, when needed, metal halide lamps 
to augment it. Welcoming visitors at night are festive-looking 
rows of tiny. low voltage lights lining the portal's exterior ribs. 
A.:>~IJJ:U.A 0J:>PJ::::-:-HEI;\1J:::R DJ:::,\.:-1 

Left. above. cenrer:s barrel vaulted. 
translucent entry \\!ilh }lank inK 
wings: left. interior with floral 
banners: and above. a ni1(ht view. 



Source: Obtained from personal copy of Architecture 
Magazine, Dec. 1984 . 



----· *~~Garden FIRST FLOOR PLAN 
lJ-1:.....7 • 

--·-- - · ---

SECOND FLOOR PlAN 
lM-JI f 
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RAINBOW GARDEN------
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PROJECT: Rainbow Center Mall and Winter Garden, Niagara Falls, New York. 

DESIGN TEAM: 

DESIGN 
PHILOSOPHY: 

CLIENT: 

BUILT: 

GENERAL INFORMATION: 

PROGRAM: 

SITE: 

Gruen and Associates 
CesarPelli 
Abbott Harle 
Gary Engle 
Thomas Loosbrock 

Romantism, using 19th-century forms. 

Niagara Falls Urban Renewal Agency 

1975-1977 

Develop spinal circulation along a 1500 ft mall, and 
focus a 155'x 175' ft winter garden for an 82-acre 
development area of Niagara Falls, to attract 
visitors and residents to downtown on a year round 
basis. Enclosed, as well as outdoor, pedestrian 
circulation between parts of the development are 
necessary, and the mall is a major link.1 

The winter garden is the center piece for a 
development of a convention center, office 
building, garage, and retail shops all 
connected together with enclosed walkways. Large 
arcades and outdoor plazas are also proposed as 
linking devices for the structures on the site. The 
site is designed to take the greatest advange of solar 
heating methods that are currently available. 
Protection from snow and wind was also a 
consideration of the site development. 
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DESIGN 
SOLUTION: 

STUCTURAL 
SYSTEM: 

MECH. 
SYSTEM: 

COST: 

WRITTEN 
CRITICISM: 

Retailers were hesitant to move into the 
development so the winter garden was designed 
first to attract people. The garden is a modern 
recreation of a 19th-century conservatory designed 
so that retail stores can be plugged in at the east and 
west ends. (See plan) Circulation is at the 
periphery of the planted garden and one can 
walk into the different levels, nooks, and crannys 
designed within. ( See plan) The conservatory was 
designed to let in the maximum amount of sun and 
still hold up under the loads of wind and snow. 

Glass and space frames supported on 20 concrete 
pylons.(See section) 

Electric heating for plant growth plus natural 
ventilation using the stack effect of the structure. 
Outside air is admitted though grade level openings 
and emitted though thermostatically controlled 
louvered openings on top of the structure. 2 

$7,850,000 

In it configuration, the form show a close affinity 
with early explorations of Paxton with his 
rudimentary greenhouses and ridge and furrow 
roofing. Its Matterhorn like shape shows a kinship 
to one of Bruno Taut's visionary schemes for the 
Alps. 

Because of the winter garden's open-ended 
quality and the way it straddles the mall, as a total 
form the design does appear incomplete; it appears 
to be the chip off of some crystal megastructure 
waiting for the rest to be built. Now that retailers 
are seeing people beginning to come back to 
downtown, the megastructure development might 
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the winter garden is, to maintain its integrity it 
needs an architecture on either side that matches it 
in elegance and simplicity. Developers do not 
often do this. Shopping centers usually are 
anonymous boxes wrapped in cheap materials--the 
sort of design that could seriously detract from the 
winter garden's image. 

The two-level arcade on the north part of the 
east mall(See plan) seems to be waiting for 
something--which it is. Even when shops are 
added behind it the second level of the enclosed 
walk still may remain as gratuituos as it is now. 
One wonders if there ever can be the density of 
pedestrian movement to keep it from looking like 
just one more vestige of the 1960s' fascination with 
two-level circulation. 

At any rate, the winter garden is a superb 
experience and worth going to Niagara Falls, even 
on a snowy day. The city must be congratulated for 
its acceptance of what must have seemed a rather 
romantic or retardataire notion. Interestingly, 
Bruno Taut dreamed of crystal palaces matching 
the gandeur of Niagara Falls. Little did he know 
that someday ... 3 

GENERAL OVERVIEW 

The first thing that seems to catch a visitors eye upon entering the Rainbow 
Garden Conservatory is the huge vertical spaces that have been built. These vertical 
spaces have been punctured with walkways that end in observation towers.(See 
section & plan) These towers allow the visitor to walk up into the huge volume of 
space and at the same time survey the layout of plants, walkways, and pools of water 
below. 

The Winter Garden houses many different varieties of plants that seem to 
become a part of the structure itself. India laurels, giant rubber trees, groups of 
Senegal date palms, bottlebrush, flowering oleander, Bird of Paradise and 
bougainvillea abound.4 A stand of Oldham bamboo frames the view of water iris 
and umbrella plants below with kangaroo vine hanging from huge baskets above. 5 
These plants provide variety in their size, scale, color, leaf shape, form, and 
texture.6 The plants are tagged with their common and botanical names so that 
interested visitors can use the Winter Garden as an educational resource. 7 

Inter~sting activities take place in the conservatory that normally do not take 
place in other conservatories. More than 5000 visitors use the Winter garden 
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during a typical weekend--for art classes, to listen to classical music, or just strolLS 
Picnic tables have been set up so that people can come and picnic in the middle of 
winter. This is an interesting thing to do, no matter what time of the year, and 
should be given consideration in a garden design whether it is indoors or outdoors. 
Jazz bands often give concerts in the garden both impromtu and formal. No band 
stand is provided however, perhaps one could be incorporated in the future or 
maybe it works better without one. Local school childem often hold classes among 
the exotic plants to learn about how the plants grow. This must be a facinating 
experience for a young mind accustomed to grey winters. Last, people in general 
come to the consevatory in search of relief from the harsh winters of Niagara Falls. 
These activites are the main reasons that this garden was chosen as a case study. 
Other reasons this garden was chosen as a case study are: the circulation pattern, the 
use of natural ventilation in the HV AC system, and the structural image that the 
conservatory produces. Also, this is a public garden in which architecture 
dominates, and where no formal scientific reasearch goes on. This garden is for 
public activities and retail shopping only. It is truly more of an architectural 
statement than a landscape design statement. 
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YU YUAN-------

69 



PROJECf: Nei Yuan and Yu Yuan Urban Garden, Shanghai, China. 

BUILT: Yu Yuan Late Ming Period around 1559, by Pan En. Restored 
and expanded with the addition of the Nei Yuan in 1956. 

OVERVIEW 

A Chinese Garden is a garden that is built and not planted such as many 
Western Gardens. Many buildings are placed in a Chinese Garden, some with no 
other function other than to provide a pure sence of place. The gardens of China 
are almost always tight and intimate. However, as the following will indicate the 
designers of Chinese Gardens managed to increase the sence of space: 

Unlike Western architects who might try to expand tight spaces by 
joining them together, the Chinese designers increased the feeling of 
space by dividing it up with screens and walls. By layering the available 
space with gateways, and by allowing glimpses of swooping rooftops and 
patches of light, they managed to suggest that the space extended 
infinitely and magically beyond all visible confines: for the aim was 
always to represent nature's infinite cjange and mystery as well as to 
provide seclusion.1 

The beautiful and unusual Yu Yuan Garden has the qualities which have been 
outlined above. The architecture is not quite a house nor not quite a temple it is 
somewhere in between. The garden and the architecture form a transition from the 
earth to the heaven in eastern terms of thought. In area (A) of the plan the feeling of 
the space is at once peaceful and dynamic: the powerful rocks and complicated 
buildings crowd up against each other and loom over the small pool, dwarfing it 
into a narrow , shady canyon--yet one can still lean over the side of a balustraded 
seat and admire the calm water. 2 As one looks out from this intimate space, 
glimpese of the rest of the garden; with its bamboo, rocks, and tiled rooftops can be 
seen in the short distance. Two old trees are planted in the space (F) on the plan. a 
four-hundred-year-old gingko and a hundred-year-old magnolia. 3 Together they 
shade the entire courtyard, which in summer is filled with the scent of magnolia 
blossems. 4 Standing beneath them, facing away from the hall , one looks across a 
little rocky-banked stream to more rocks, where in the springtime camellia trees are 
placed in pots.5 These are the sights and feelings of the old part of the garden the 
Yu Yaun. 

The new part of the garden the Nei Yuan, provides different sensations from 
the the previous part of the garden. The following is a discription of the Nei Yuan: 

T'ung Chun writing in the 1930s, speaks of spaces which are 'tight 
but not crowded', where one can see a 'void in solids, solids in a void', 
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and where, in general. the 'small leads to big, low to high'. These are the 
sort of effects the designer has aimed at in the Nei Yuan, and indeed they 
constitute one of the most effective dramatic techniques used in all 
Chinese gardens. Like a steady rhythmical beat in music they can 
increase the tempo of discovery and excitement--but the device also 
operates on innumerable other levels at the same time, some even 
perceived only subconsciously. 6 

This case study in Chinese gardens was included to show how architecture can 
be ingrated harmoniously with natural elements. The architecture becomes as much 
a part of the garden as the plants do. Even the visitor is included as an element in the 
garden. Almost nowhere in western culture is this princple applied on a large scale. 
Could a garden in the U.S. be built and accepted with the tour de force of a Chinese 
garden? Would it not be interesting to find out? Could a 'Chinese like' garden be 
scientific and pleasurable at the same time? Perhaps a garden designer could 
experiment and find out. At any length a Chinese garden is one of the more 
beautiful and spritual ways to build a garden. 
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SUMMARY-----
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The case studies found in this section were compiled to show how activities are 
provided for in a botanical garden. In addition, the case studies also provide 
valuable information on how botanical gardens are built, arranged, and operated. 
During the course of the investigation, several similarities, differences, and points 
of importance were discovered about botanical gardens which the following 
summary will point out. 

One of the most obvious similarities of botanical gardens is the fact, without 
exception, that the conservatory is the main focal point or point of attraction that 
draws the public into a garden. It is an identifying image that ranges from the 
nature integrated building to the monumental. It is the heart and core of a botanical 
garden. 

Another similarity seems to be the way most large botanical gardens have been 
built in phases over many years. The gardens that have existed since the 
Renaissance period and have grown little by little are the ones that have a quality or 
feeling about them that cannot be matched by the newer gardens built within the last 
40 or 50 years. 

Most gardens old and new are set up on endowments or trust funds then, 
supplement this income with grants and donations for construction, operation, 
maintenance, and plant buying. The newer gardens, those built within the last 20 
years or so, have even found an addtional source of income by becoming part of 
urban renewal plans and integrating with income producing property such as retail 
stores, restaurants, offices, and hotels. The income producing property helps 
support the garden while in tum, the garden helps pull in people and their income 
producing activities. 

The administration of gardens seems to be similar from one to another. In most 
cases, administration is set up with an advisory board, a director, garden managers, 
paid employees, and volunteers all helping to keep the gardens maintained and 
operated. The Myriad Gardens case study is the best example in the section for 
setting up the administration of a botanical garden. 

Along with these similarities are a few differences that should be mentioned. 
Some gardens are strictly for public enjoyment and have no provision for research. 
Usually in this type of garden, individual informal study is encouraged. In other 
gardens, research facilities are included with public activities and displays are set up 
for both scientific research and public viewing. Some gardens provide excellent 
public activities such as, annual plant shows, lectures, classes, and educational tours. 
Others provide very little public activites and let individuals chose what they would 
like to do within certain limits. Most gardens differ in the way they provide for 
public activities, research activites, and quantity of garden displays. 

Along with similarities and differences are important points of garden design 
that the case studies point out. First, where as the Climatron was a milestone in 
conservatory design, the Ridgeway Center is a milestone in visitor/resource center 
design for botanical gardens. It strictly a public oriented center. Careful study of 
Ridgeway Center should greatly aid a designer when planning a visitor resource 
center in a botanical garden. 

The Yu Yuan and John A. Sibley gardens are excellent examples of nature 
integrated into architecture and visa-versa. These examples can help a designer 
integrate nature and architecture even when designing a garden based on western 
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ways of seeing the world. 
The Rainbow Gardens case study can help the designer plan interesting 

circulation patterns. Also, it is a good case study showing how well people can 
create their own activities in a garden conservatory. 

The Missouri botanical gardens should be helpful in planning outdoors spaces, 
building relationships, and outdoor gardens. However, it must be remembered that 
this garden has been in existance since the Civil War and has gone through many 
changes over the years. 

A designer using this program to design a botanical garden should recognize 
the importance of the information contained in the case studies. They are a measure 
of what has come before, what works, what does not work, and what needs to be 
improved upon in garden design. It is up to the designer to go beyond these case 
studies and any other botanical garden ever built and come up with a design that is 
unique in its own right. 
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HISTORY OF THE SETTING-----
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THE CITY OF LUBBOCK AND LUBBOCK COUNTY 

The history of the setting of Lubbock, Texas and the surrounding county, and 
comments on how this history can effect a botanical garden built in the Lubbock 
area are as follows: 

The city of Lubbock, Texas is the governmental center of Lubbock 
County and is the industrial, financial, commercial, and agricultural 
center for the South Plains of Texas and Eastern New Mexico. It has 
earned the name "Hub of the South Plains". 

The first settlers in the Lubbock area were ranchers who arrived in 
the late 1870's. The township of Lubbock was laid out in 1891 when 
Lubbock County was created from part of the Bexar Territory of Texas. 
The city of Lubbock and Lubbock County were named after Tom S. 
Lubbock, a Confederate soldier. The township of Lubbock was finally 
incorporated in 1909. 

Lubbock's economic base is derived from the surrounding region's 
dry-land agriculture products--cotton, grain, sorghums, wheat, and 
vegetables--that are grown with the help of a vast underground aquafier 
that runs under the south central area of the U.S. The South Plains 
supplies almost one-fifth of the cotton produced in the world. Also, 
Lubbock has one of the biggest centers in the world for cottonseed-oil 
production. Other major industries are cattle feeding, poultry, dairy 
products, irrigation supply, and oil. 

Lubbock is also the regional center for State and Federal 
governments, medical care and research, and education. Major medical 
institutions include Methodist Hospital, St. Mary Hospital, and Lubbock 
General Hospital which contains the Texas Tech University Health 
Science Center. Institutions of higher education are Texas Tech 
University, Lubbock Christian College, and South Plains College. 

After World War II, Lubbock began a rapid growth which 
increased its population from 31 ,895 to 128,691 in 1960. Today, the city 
of Lubbock covers a land area over 100 square miles with a population of 
173,979 (1980 census), making Lubbock the eighth largest city in the 
state ofTexas.l(See table 2.1) 

From the above, one can begin to see that Lubbock's human activities, 
population, and economic base have grown to what seems to be substantial enough to 
sustaine a good sized botanical garden with enough quality and activities to keep the 
public's interest alive and growing. Futhermore, a botanical garden located in 
Lubbock can draw visitors from the surrounding region due to its central location 
on the South Plains of Texas. This Location is what made Lubbock a major city in 
Texas. 

THE "CENTER CITY" 

The "Center City" is where the growth of Lubbock first started out. Since the 
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early years of Lubbock's beginning, the city has grown outward from this core. 
The following is an explaination of the "Center City" and why it has been chosen as 
the site of the botanical garden. 

The "Center City" is comprised of the Central Business District 
(CBD), the Overton neighborhood area, and Texas Tech University. (See 
City Map) Each of these areas has developed at varying rates of growth. 
Despite the difference in growth between the three areas of the "Center 
City" they have fuctioned fairly well together as a whole. 

The CBD is the downtown area which is primarily distributed 
around Broadway Street on an east-west axis and around Texas Street on 
a north-south axis. This area is the original area of Lubbock some refer 
to as the financial center and contains many of the oldest businesses in 
town. 

Overton, located between the CBD and Texas Tech University, ties 
these two important areas together, and is the heart of the "Center City". 
The Overton area began as one of Lubbock's first residential 
neighborhoods back at the beginning of the century.2 

Today, the "Center City" has fallen into a state of decay. No longer is it the 
center of commercial activities for the entire population of Lubbock, or "The 
Place" to live and work. The growth of Lubbock to the southwest has been the main 
reason for the decay of the downtown and Overton areas, However, Texas Tech 
University and its associated activities and population remain a strong economic 
attraction for commercial activities in the area. 

The city government, Texas Tech University, businessmen in the community, 
and the residents of Overton would all like to see the "Center City" revitalized. The 
idea is to revitalize Overton first in hopes that this would lead to the revitalization of 
the entire "Center City". By revitalizing the Overton area, Texas Tech's image as a 
major university will improve, activities will be drawn into downtown again, and 
Overton will be a better place for the human activities of learning, worshipping, 
shopping, living, and working. The botanical garden is a project that is intended to 
be a part of the revitalization of the Overton area. 

THE OVERTON AREA 

Today the Overton Area of Lubbock has become a very important part of the 
city in terms of political importance, developmental potential, and geographical 
location. The following is a history of the Overton area that explains it's unique 
composition present today, and some points to consider when dealing with it's 
revitalization: 

The Overton area is bounded by University Avenue on the west, 
Avenue Q on the east, 4th Street on the north, and 19th Street on the 
south. The area within these boundaries is approximately 
one-square-mile in size.(See City Map) Broadway Street divides 
Overton into two areas known as North Overton and Overton South. The 
U.S. census divides the area into east and west areas. Most of the Overton 
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area is residential in composition, with commercial activities located 
along the bordering streets and along Broadway. 

Overton was named after the area's original owner, a local 
physician, named M. C. Overton. Dr. Overton bought the land in 1907 
with the promise that the Santa Fe Railroad would come through 
Lubbock, an unincorporated town at the time. 

Upon acquisition of the land, Dr. Overton divided it up into parcels 
and advertised them for sale in the Lubbock Avalanche-Journal. 
Speculators took advanage of the excitement and bought large pieces of 
the area with hopes of striking it rich. When Dr. Overton sold the land 
he included stipulations on all the deeds that allowed him to control land 
use. With this, he set up Broadway as a residential street where the 
biggest homes in the area were built, some still remaining today. 

Overton South was developed first. This portion of residential 
development occurred during the 1920's to the 1930's, along with the 
development of Texas Tech, then known as only a college. The homes 
tend to be large in size, possessing unique architectural styles. Today, 
this area has generally remained a nice area of town that contains many 
historically important homes. 

Most of the North Overton area was developed after the 1940's 
when FHA loans were made available for the first time. As a result, 
many of the homes in ~ orth Overton are more modest in size, materials, 
and architectural style than the ones in Overton South. 

With the post World War II growth of the Texas Tech College 
student population, the need for inexpensive and accessable 
accommodations rose. This need led to the construction of many 
boarding houses and garage apartments in the North Overton area. 
Apartment buildings had been banned by the city. Slowly the population 
density of the Overton area grew, causing more and more of the original 
home owners to rent out their homes and move elsewhere in the city. 
Thus, began the shift from owner occupied to renter occupied property 
in the Overton area. Later, when the apartment ban was lifted,a number 
of large apartment complexes were built to provide more student 
housing. As the neighborhood began to deteriorate, owners lost interest 
in their property and maintenance became slack. This lowered the rental 
value of the property thus, attracting lower income people, students, and 
transient residents that are present today in the Overton area. 

The periphery of the Overton area is now zoned for commercial 
activities. However, regulations concerning the type and quality of these 
commercial activites needs to be improved. There is today, a chaotic mix 
of commercial establishments ranging from used car lots and garages to 
professional offices, small specialty stores, and restaurants. 3 

Along with all the other development areas of Overton there are seven major 
churches and several small churches built in the first half of this century. Each 
church diplays significant architectural style and historic importance. Several of 
these churches are built in the Neo-Spanish Renaissance Style with many stone 
details. The biggest of these churches, First Baptist, Broadway Church of Christ, 
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and First Christian Church are located along Broadway Street. These churches and 
the people who attend them should be considered when designing large scale 
projects in the Overton area. 

The Broadway corridor (the area along Broadway St.) historically seems to be 
the focal point of the Overton area. The historic structures located along 
Broadway, in addition to the churches should be given consideration when 
designing in the Overton area. 

The large old homes in Overton South and along Broadway should be 
protected and given sensitive care to preserve the character that this potentially 
fine university neighborhood can exhibit. These homes are some of the finest 
homes in lubbock as far as architectural quality is concerned. 

To solve the problems of the Overton area, an Urban Redevelopment Plan has 
been devised by the Texas Tech Institute for Urban Studies and the Urban Design 
classes of Texas Tech's College of Architecture, under the guiding hand of Dr. 
George T. C. Peng, Professor of Urban Design. Currently, this project is in the 
design and presentation phases of development. This plan has gained the support of 
the Overton South Neighborhood Association, the North Overton Neighborhood 
Association, The Lubbock Redevelopment Association, The Lubbock Chamber of 
Commerce, The Lubbock Planning and Zoning Commission, and other private 
organizations. The intent of the plan is to redevelop the existing conditions of 
Overton and incorporate new public, commercial, and residential development in 
three phases over a 30 year span of time. My thesis project, a botanical garden, is 
intended to be part of the first phase in the redevelopment of Overton. 
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TABLE 2.1 

LUBBOCK COUNTY AND CITY POPULATION GROWTH TREND 

DATE COUNTY CHANGE % CITY CHANGE% OVERTON CHANGE% 

================================================================================================ 
1876 25 

1890 33 +24.2 

1900 293 +787.9 

1910 3,624 +1136.9 1,939 

1920 11,096 +206.2 4,051 + 109.0 

1930 39,104 +252.4 20,520 +406.5 

1940 51,782 +32.4 31.853 +55.2 

1950 101,048 +95.1 71,474 +124.4 

1960 156,271 +54.7 128,691 +80.1 7,650 

1970 179,295 +14.7 149,101 +15.9 7,064 -8.7 

1980 211,651 +1 8.0 173,979 +16.7 7,943 +1 1.1 

================================================================================================ 

Sources: Census of population, Texas, 1880 - I. 11 .5, 1890- I. 12.5:5, 
1900 -I. 13.5, 1910- C. 3.16:17, 1920- C. 3.28/5:30, 
1930- C.3.37/5:p81 /v3/pt.2, 1940 - C. 3.940-5:p81 /v.2/pt.6, 
1950 - C.3.950-7/5;v2/pt.43, 1960 - C.3.223/9:960/v1 /pt.45. 
1970, 1980: U.S. Bureau of Census, Texas. 
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ENVIRONMENTAL ANALYSIS------
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THE NATURAL ENVIRONMENT 

TOPOLOGY: 

Lubbock is located on a plateau area of Northwestern Texas that is 
referred to locally as the South Plains Region. The general elevation of 
the area is about 3250 feet. The South Plains Region is a major part of 
the Llano Estacado. The latter which covers a large portion of 
Northwest Texas, is bounded on the east and southeast by an erosional 
escarpment that is referred to as the "Cap Rock" . The Llanao Estacado 
extends southwestward into the upper Pecos Valley and westward into 
Eastern New Mexico. 

The South plains are predominately level, but contain numerous 
minor irregularities such as small playas (or clay lined depressions) and 
small stream valleys. During the rainy months the playas· collect run-off 
water and form small lakes and ponds. The stream valleys drain into the 
major rivers of West Texas, but throughout most of the year these 
streams carry only very light flows. I 

CLIMATE 

OVERVIEW 

In winter cold polar Canadian air masses sweeping southward 
across the Great Plains bring sharp rapid drops in temperature. 
Sometimes these air mass changes are accompanied by strong northerly 
winds. Cold spells rarly last longer than 48 hours before sunshine and 
and southeasterly winds bring rapid warming. Most nights are usually 
clear accompanied with freezing temperatures. At noon Central 
Standard Time, the mean relative humidity is estimated at 50% in 
January. The -Lubbock area recieves about 67% of the total possible 
sunshine available during the winter period. 

Spring offers the greatest variety in weather. Warm and cold spells 
follow each other in rapid succession thoughout March and April. Trees 
and shrubs may bloom too early and be nipped by a late freeze. March 
and April are the windiest months of the year. 

Summer is one of the most pleasant seasons in Lubbock County. 
Afternoon temperatures are sometimes hot, but most nights are 
pleasantly cool. Cloudiness or precipitation during the day causes a 
significant drop in temperature. Evaporative-type air conditioners 
operate efficiently in this relatively dry climate. 

Fall, Like the summer season, is very pleasant. There is a greater 
variety in the weather than in the summer, but temperatures are 
moderate. Rainfall increases slightly early in the fall and then decreases 
quite sharply in november. Mild sunny days and clear cool nights 
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characterize the fall season. Winds are not so strog as in the spring. 
The warm season, or freeze free period, in Lubbock County 

averages 211 days. The mean dates of the last 32 degree temperature or 
below days in spring and the first in fall are April 7 and November 4, 
respectively. 

PRECIPITATION: 

The Lubbock and South Plains area is semiarid, and transitional 
between desert conditions on the west and the humid climates to the east 
and southeast. The normal annual precipitation is 18.41 inches. The 
greatest monthy rainfall totals occur from May through September when 
warm moist tropical air may be carried into the area from the Gulf of 
Mexico. This air mass often brings moderate to heavy afternoon and 
evening thunderstorms, which may be accompanied by hail that can 
range from pea size to baseball size. Precipitation across the area is 
characterized by its variability. Annual totals at Lubbock during the 
period of record ( See tables) range from as much as 40.55 inches to a 
low value of only 8.73 inches. The monthly precipitation extremes range 
from 13.93 inches to none or trace amounts in several isolated months. 
(See tables) The Maximum amount of rainfall in a 24-hour period is 5.82 
inches. The mean annual free water (lake) evaporation is 69 inches. 3 

SNOW: 

Snow may occur from late October until April. Each snowfall is 
generally lifht and seldom remains on the ground for more than two or 
three days. 

TEMPERATURES 

The normal annual temperature is 59.7 degrees F. The warmest 
months are June, July, and August with a normal daily maximum in July 
of 92.4 degrees F. The coldest months are December and January with a 
normal daily minimum temperature in January of 24.8 degrees F. For 
the nearby area, the record maximum temperature is 109 degrees F and 
the all-time minimum temperature is -17 degrees F. 

The summer heat is generally not considered oppressive, although 
an intrusion of a tropical air mass will bring some periods of relatively 
high humidity. One moderating factor is a variable, but usually gentle, 
wind. Intrusions of dry air from the west often reduce the discomfort 
from the summer heat and lower minimum temperatures into the 
sixties.5 

WIND 

Maximum winds are associated primarily with intense 
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thunderstorms and, although they are of short duration , they at times can 
cause significant damage to structures and trees. Winds in excess of 25 
MPH occasionally occur for periods of 12 hours or longer. These 
prolonged winds are generally associated with late winter and 
spring-time low-pressure centers. The strongest winds usually blow 
from a westerly direction. The strongest sustained wind recorded has 
been 70 MPH. Winds can gust in excess of this maximum sustained 
value. 

These strong winds often bring wide spread dust and cause 
discomfort to residents for periods of several hours. The pecipitation 
patterns of the previous few days and the agricultural practices of the 
area significantly affect the pattern and amount of dust that is blown. 

The escarpment or "Cap Rock" is the primary terrain feature that 
causes a noticeable distortion of the smooth wind flow patterns across the 
South Plains. It causes a considerable deflection of the flow. The most 
noticeable influence is on southeaster~ winds as they are deflected 
upward along the face of the escarpment. 

UNUSUAL WEATHER PHENOMENON 

In 1971, severe tornados destroyed and damaged many structures in the Center 
City of Lubbock. Tornado season in Lubbock begins about the middle of April and 
ends about the middle of September. Tornados are often sited in the Lubbock area 
but rarly do they touch ground or inflict harm. However, when they hit an urban 
area the results can be devistating. 

The largest amount of snowfall in a season was 41.2 inches, and the largest 
snowfall in a 24-hour period was 16.3 inches in January, 1983. During this 
snowfall several structures in the Lubbock area collapsed due to the unusual wetness 
and severity of the snowstorm. 

ADDITIONAL INFORMATION 

For information on heating degree days, cooling degree days, relative 
humidity,and sky conditions see the tables at the end of this section on the natural 
environment of the Lubbock area. 

SOIL AND PLANTS 

SOIL TYPE OF THE LUBBOCK URBAN AREA 

Most of the soil in the City of Lubbock is classified as 
Acuff-Urban land complex, 0 to 2 percent slopes. This nearly 
level to gently sloping unit is on uplands. It occurs as irregularly shaped 
areas that range from 15 to more than 1,000 acres in size. 

Acuff soils make up about 55 percent of this unit, Urban land about 
35 percent, and other soils I 0 percent. Acuff soils are deep. The surface 
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layer is friable, neutral, brown loam about 12 inches in depth. From 12 
to 28 inches is friable, mildly alkaline, reddish brown sandy clay loam. 
From 28 to 38 inches is friable, moderately alkaline, yellowish red sandy 
clay loam. From 38 to 58 inches is friable, moderately alkaline, pink 
sandy clay loam that is about 40 percent by volume calcium carbonate. 
From 58 to 80 inches is friable, moderately alkaline, light reddish brown 
sandy clay loam that is about 15 percent by volume calcium carbonate. 

Acuff soils are well drained and are high in natural fertility. 
Surface runoff is high because the works and structures shed most of the 
percipitation. Permeability is moderate, and available water capacity is 
high. 

Included in the mapping of Acuff soils are small areas of Amarillo, 
Estacado, and Olton soils. These inclusions make up less than 10 percent 
of any one mapped area. 

This unit is entirely in urban use. Acuff soils are used for lawn 
grasses, ornamental trees and shrubs, and flower and vegetable gardens. 

The potential is high for most urban and residential use. Acuff soils 
are corrosive to uncoated steel and have low strength, but these 
limitations can be easily overcome by good design and carefull 
installation. The potential is high for recreational use. 7 

PLANTS OF LUBBOCK, COUNTY 

Many flowers, shrubs, and trees are well suited to the limy, or 
calcareous, soils in Lubbock. Some of the flowers are shasta daisy, 
hollyhock, petunia, zinnia, and gladiola. Crapemyrtle, pecan, and 
fruitless mulberry are some of the shrubs and trees. 

Other common flowers in the county are chrysnathemum, canna, 
marigold, pansy, snapdragon, dahlia, caladium, daylily, tulip, iris, 
gardenia, big leaf periwinkle, and perennial phlox. 

English ivy, Virginia creeper, momingglory, honeysuckle, grape, 
wisteria, coral, trumpet, and jessamine are some of the common vines 
grown. 

Pyracantha, bridalwreath, waxmyrtle, wax-ligustrum, holly, and 
oriental arborvitae are some of the shrubs. 

Other trees are Austrian pine, American sycamore, hackberry, 
Chinese elm, eastern cottonwood, honeylocust, weeping willow, 
chinaberry, and Russian olive. 8 

PLANTS OF THE LUBBOCK GARDEN AND ARTS CENTER 

Field observations of plant type were made on several trips to the Garden and 
Arts Center. This investigation revealed that a great number of shrubs and trees 
are well suited for growing outdoors in Lubbock. These plants are low in 
maintenance and could be considered as part of a botanical garden for Lubbock. On 
the next page are the plants that were documented in the study. 
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EVERGREENS 

deodar cedar 
blue atlas cedar 
atlas cedar 
eastern red cedar 
sothern live oak 
cherry laurel 
burford holly 
scotch pine 
incense cedar 
yaupon holly 
canaert juniper 
mugo pine 
chinese juniper 
photina 
Baker's arborvitae 

Japanese acuba 
curve-leaf yucca 
drarf yaupon holly 
green mound juniper 
upright firethorn 
patens euonymous 
cameros giant yucca 
east palatka holly 
Von Enrow speader 
bigleaf winter creeper 
oregon grape holly 
wintergreen barberry 

TREES 

SHRUBS · 
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SEASONAL 

honey mesquite 
schumard oak 
white mulberry 
trifoliate orange 
Japanese pagoda 
shore juniper 
purple leaf plum 
weeping crabapple 
bald cypress 
Siberian elm 
weeping mulberry 
cockspur hawthorn 
eastern redbud 
bolleana popular 
pear 
red oak 

crapemrytle 
Japanese barberry 
Japanese honysuckle 



SUMMARY-----
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Armed with the knowledge of Lubbock's natural environment, a designer can 
now begin to see how it relates to botanical garden design. 

Since most botanical gardens contain many species of plants that are not always 
native to a particular region, special provisions must be made to insure their 
survival. Tropical plants, which seem to be the most popular with the public, cannot 
be grown outdoors in Lubbock due to low Winter temperatures, low humidity, and 
moderate amounts of rainfall. Therefore, a controlled environment, such as that of 
a conservatory, is a must to insure that tropicals and other sensitive plants can 
florish in Lubbock's climate. Lubbock's high winds, that can reach speeds of up to 
70 mph, must also be considered, because some plants can be easily damaged by such 
winds. Since the Lubbock area receives only moderate amounts or rainfall per 
year, systems for watering plants that require a great deal of water need to be 
considered for a botanical garden plan. However, the designer must remember that 
Lubbock is located in a semi-arid climate and the evaporation of water is of prime 
concern while watering plants. It may seem that Lubbock's climate holds many 
disadvantages for a designer planning a botanical garden. However, Lubbock's 
climate has many advantages that can easily be used to create a successful garden. 

One of the biggest advantages is the long freeze free period that allows many 
varieties of plants to grow outdoors in Lubbock. The semi-arid condition in 
Lubbock has all kinds of possibilites for plant use, water as a design element, 
building response to weather, and microclimate response. Solar and wind power 
begin to look like practical means of running building systems, due to the large 
amount of sunlight and wind that the Lubbock area recieves. Also, the dry climate 
allows the use of evaporative airconditioning for interior plant and people spaces. 
This type of system produces high humidities, and would be a good means of 
controlling the environment of a conservatory in the hot summer months of the 
year. These are the atmospheric conditions found in Lubbock. How does the soil 
type fit into the botanical garden plan? 

The soil, which is called Acuff-urban land complex, is good for growing most 
plants due to its high retension of moisture and its high natural fertility . These are 
advantages that can reduce operating and material costs for watering and fertilizing. 
However, the soil is slightly on the alkaline side and will require soil additives for 
plants that grow in soils containing higher amounts of acid. The plants that grow 
well in the soil of Lubbock are the ones that are found in the Soil and Plant section, 
and would be interesting to study and would work well in a botanical garden. Also, 
since these plants florish in Lubbock almost as well as native plants, plant care and 
labor expenses can be reduced. However, a designer should not limit himself to the 
list of plants that has been provided, for there are probably hundreds of other plant 
species that would thrive in Lubbock. 

Some of the problems associated with Lubbock's soils are strength and its high 
corrosive ability. Footings for buildings must be designed carefully due to the soil's 
low strength, and steel must be protected from the corrosive action of the soil. 
These are only minor problems and can easily be overcome. When the entire 
picture of Lubbock's natural environment is summed up, it begins to look like 
Lubbock would be a reasonably favorable location for a botanical garden as far as 
natural environment is concerned. 
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THE BUlL T ENVIRONMENT 

The following is an outline of the built environment of Lubbock, 
Texas and the surrounding area with explainations of how it affects the 
botanical garden : 

COMMERCIAL AND RETAIL SERVICE 

As a major goal from the beginning, Lubbock has placed an 
emphasis on attracting new business into its growing industrial and 
commercial market. Higher education opportunities offered in Lubbock 
have expanded its agricultural based economy into a technical and 
industrial based economy, which has developed into product 
diversification that is distrubuted on local and national scales. 

Lubbock is rated 6th in Texas for its wholesale trade and is rated 5th 
for its retail sales, which identifies it as a popular distribution center. in a 
vigorous effort to expand its service to the southwest market place, 
Lubbock serves over 1,000,000 people covering an area over 63,500 
square miles. 

On a regional scale Lubbock's retail stores serve an area of 26 
counties. The major shopping areas in Lubbock are: the South Plains 
Mall, The Central Business district, 50th Street Strip, The Loop shopping 
areas, and the shopping areas on 82 Street.9 

It seems that retail sales in Lubbock are a vital and life giving force to its 
economy. The botanical garden can be an excellent drawing factor for the retail 
businesses in Lubbock. Out-of-town shoppers could stop by and visit the garden 
after or during a hectic day of shopping. Also retail businesses could locate close to 
the garden thus making that area that much more attractive to consumers. These 
out-of-town consumers, the people from the surrounding small towns and counties, 
are used to the monotony of the flat dry South Plains and would probably welcome a 
refreshing repose in a lush green garden while in Lubbock. 

EDUCATION SYSTEM 

Lubbock's Independent School District consists of 35 elementary 
schools, 9 junior high schools, and 5 senior high schools. In addition, 
there are several accredited parochial and private schools teaching 
kindergarten, elementary, and high school level courses. The LISD has 
recently adopted stricter policies to increase the quality of education in its 
academic system from preschool though high school. 

Higher education institutions include:Texas Tech University, 
Lubbock Christian College, South Plains College, and extensions of 
Wayland Baptist University. Texas Tech University is the third largest 
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University in the state of Texas. Undergraduate degrees in 96 major 
fields and 101 graduate and post graduate degrees are offered by the 
seven colleges at Texas Tech which are: Agricultural Science, Arts and 
Sciences, Business Administration, Education, Engineering, Home 
Economics, and the newest edition The College of Architecture. 
Lubbock Christrian College was established in 1951 and has recently 
become a four-year college.1 0 

Since a botanical garden has everything to do with learning, it is important to 
study the scope of the education system in Lubbock. The garden would be an 
excellent extension of the class room at all levels of learning and Lubbock has all 
levels. Since the extent of the education system in Lubbock is vast and diversified 
and everyone is always talking about improving the system, it would seem that the 
botanical garden is justified and would extend and improve the education of students 
in Lubbock. 

CULTURAL AND TOURIST A TRACTIONS 

A major goal of the city is to increase and improve facilties for 
cultural events offered to local residents and tourist. Many of the 
existing facilities reflect the attractiveness of the community while 
projecting cultural pride and creating energetic attitudes for positive 
growth throughout the community. 

Three types of park development exist within the city including 
playground parks, neighborhood parks, and regional parks. Various 
community centers, offering all sorts of activities and instructional 
programs, are located at the parks and throughout the city. The city 
provides a number of art centers, public swimming pools, golf courses, 
and it maintains McKenzie State Park. 

Civic and cultural activities are provided for by the Memorial Civic 
Center, which accommodates community events and conventions and 
spaces for commercial, educational, and recreational exhibitions. 
Lubbock hosted 304 conventions, symposiums and meetings during the 
fica! year of 1975, which contributed substantially to the economy. In 
addition, Lubbock offers recreational activities throughout the Canyon 
Lakes Project, a series of five lakes in Yellowhouse Canyon, which 
covers about 1400 acres. The finished project will encompass wilderness 
trails, picnic areas, fishing, boating, and bicycle paths. Buffalo Springs 
Lake, located nine miles southeast of Lubbock, is a popular recreational 
area. 11 

Cultural and recreational attractions in Lubbock seem to be substantial and 
accommodating to the people of Lubbock. In reality they are poorly funded and are 
not as maintained as they should be. The really cultural activities go on at Texas 
Tech where the money and need are the greatest for these types of activities. The 
botanical garden would be an alternative to the present cultural and recreational 
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actlvttles, substaintial enough to become a first class tourist attraction and attraction 
for local citizens. 

STREET CIRCULATION SYSTEMS 

Quality, volume, and orientation have a direct impact on 
automobile circulation in Lubbock, which in tum has a direct impact on 
street system design throughout the city. The street system occupies 
about 32% of the city's developed land and influences land parcel 
boundaries and zones of commercial areas and residential 
neighborhoods. Private automobiles are the main mode of intercity 
transportation. Streets for vehicular transportation are divided into five 
catagories: residential, collector, industrial, thoroughfares, and 
expressways. 

Residential streets provide access to residential areas and traffic 
circulation within the neighborhoods. Collector streets transfer traffic 
from local residential streets to thoroughfares. Industrial streets provide 
adequate access from industrial and commercial areas to thoroughfares 
or expressways. 

Lubbock's thoroughfare system allows large volumes of traffic to 
travel at moderate speeds throughout the city. The system is laid out in a 
grid network of one mile increments, that reduces land tracts of odd 
shapes, and it allows for efficient utility planning. 

Expressways, highways, and interstate highways move large 
volumes of traffic at high speeds allowing access to thoroughfares. Loop 
289 offers diverse choices of circulation to and from highways that 
intersect Lubbock while serving as the connecting link to the city's 
internal street system. 

I-27 which is presently under construction and ha~ reached the 
northern city limits of Lubbock, is a major highway that should 
eventually connect Lubbock to the gulf coast highway system.12 

Knowing about the street system in Lubbock is important for a botanical 
garden for reasons of access, parking, noise, and choice of location. A designer 
would certainly not want to locate the garden along an idustrial street or 
expressway. The best location as far as streets go, would probably be on a 
thoroughfare with other parts of the garden located on residential streets and 
collectors. 

32% of Lubbock land is occupied by asphalt streets, a very high amount. The 
garden would serve as a relief from this eyesore. 

WATER SUPPLY AND DISTRIBUTION 

Water is a key factor for urban development on the South Plains. 
Lubbock presently relies on four separate fresh water sources. Three of 
the sources are out of the Ogallala Aquafier Formation and are: the Sand 
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Hills well field located in Bailey and Lamb counties, the Shallowater well 
field located in the northwest corner of Lubbock county, and the city 
owned wells located within the Lubbock city limits. The fourth, is the 
surface water supply from Lake Meredith north of Amarillo. 

Current wells from the Sand hills well field produce an average of 
28 MOD. The Shallowater well field is a low-rate producer of 4 MOD, 
while the Lubbock city wells produce 10 MOD. The Shallowater well 
field and the city are used only during peak periods of water 
consumption. When water consumption increases, equipment changes 
will be necessary to meet the demands unti11995, then new sources will 
be required through the year 2020. 

The fourth and largest source of water, Lake Meredith of the 
Canadian River, is contracted to supply 34 MOD. However, Lubbock has 
limited its consumption to 70% of the contracted amount, because the 
lake is not yet completely full. Lubbock's current demands are about 
27.5 MOD and peaking at 67.8 MOD during drought :feriods. 
Approximatly 80 MOD can be obtained from the four sources.1 

Water is the life blood of any garden and when dealing with a botanical garden 
to be built in the semi-arid climate of Lubbock, is a very important issue. The 
botanical garden is naturally going to consume quite a bit of water, but the garden's 
water consumption must not tax the public water supply. Water must be obtained 
from independent sources, like deep wells, and conserved in the best possible way. 
Perhaps, and only when the need arises during dry periods, the garden's water 
supply could be supplimented by the public water supply. Also, a cistern system to 
catch and store rainwater should be devised so that the garden has a third source of 
water. When all the problems are worked out, the garden should have plenty of 
water with the exception of extreme drought periods. 

ELECTRIC UTILITIES 

Two electric companies provide power to the city of Lubbock. 
Southwestern Public · Service or SPS recently began full operation to 
supply electricity to selected areas in and around the community while 
Lubbock Power and Light or LP&L has been serving the city since 1917. 
LP&L maintains all street and park lighting facilities and serves 
approximately 48% of all power demands within the city from three 
major generating plants. LP&L's average current ·;apacity is 184,150 
kilowatts.14 

The botanical garden must either have its own sm.rce of power or connect up 
to the available power from either of these utilities. ~t is recommended that the 
garden have a back-up system of power generation as means of protecting fragile 
indoor plants dependent on environmental control systt 1ns if connected to the power 
of these utilities. Back-up power is a means of insurir~g that many expensive plants 
will not parish in the case of power failure. 
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SEWAGE SYSTEM 

Lubbock's sewage system consists of a collection network of ten 
drainage areas, major trunk lines, and treatment plants. The collection 
network relies on the gravity flow of the natural topography and is 
supplemented by lift stations which pump effluent from areas that are 
unsuited for gravity flow. The two treatment plants serving Lubbock 
treat effluent which is contracted to farms for irrigating staple crops in 
the region.15 

Perhaps the botanical garden could treat its own sewage and use the reclaimed 
water to supplement the water supply of the plants. If not then know lege of how the 
sewage system works in Lubbock should come in handy when dealing with waste 
disposal of the botanical garden. 

\ 
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CULTURAL ENVIRONMENT 
The following is a brief description of the cultural environment of Lubbock: 

Quality of life, urban expansion, and economic stability of Lubbock 
are essentially dependent upon its population characteristics and growth 
patterns. An important objective for the City of Lubbock is to continue 
to provide public service by monitoring and predicting future growth 
patterns. Population projections can only be made from past growth 
trend comparisons and intellegent assumptions from those comparisons. 

Lubbock's population, according to the 1980 Census, was 173,378 
establishing it as a major popultion area in the state of Texas. The 
Census reported that 18.8% of the population was spanish, 8.2 was black, 
and 73% was Anglo and other races. The population growth is expected 
to increase at a rate of 1.7% per lear through 2005, which is almost twice 
the national average of 0.09%.1 
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PUBLIC VISITORS 

TYPES 
-Casual Visitors 
-Interested Visitors 
-Visitors seeking education 
-Visitors seeking information 
-Visitors attending organized events 
-Visitors seeking to browse, dine, and enjoy various Visitor Resource activities 

VISITOR ACTIVITIES 

Visitors and the activities that are provided for them are the reason many botanical 
gardens are built. It is true that much of the garden revolves around the plants, but 
what is the use of fantastic plant displays if no one can enjoy seeing, hearing, feeling, 
smelling, and even tasting them. All other activities in the garden are for visitor 
and plant support. When a visitor comes to a botanical garden it is to escape from 
the outside world into a world filled with things to do and experience. What follows 
is an outline of the things to do or activities that visitors will be able to experience in 
a botanical garden. 

STROLLING THROUGH BOTANICAL GARDEN 

-HOW MANY 

300 people 
all types of visitors 

-FREQUENCY 

8:00a.m. -5:00p.m. (Winter) 
8:00a.m. - 8:00p.m. (Summer) 

-BEHAVORIAL PATTERNS 

When people stroll about a space it is usually done at a very slow pace with no 
particular destination in mind. strolling is done to relax, enjoy the environment 
physically as well as psycologically, share the companionship of another human 
being, and reflect on what is going on in ones life. Usually when something 
interesting is presented before people that are strolling, they will be attracted to it. 
Strollers can be a conflict with faster paced activities going on around them. 

-ENVIRONMENTAL NEEDS 

Almost any environment that is easy to walk about in, that is physically and 
pyscologically comfortable to human beings, that provides interesting ~ings to. s.ee, 
that provides an atmosphere that fills the senses, and that provides excttmg 
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and unusual places to rest would make a suitable environment for strolling. 

PLANT STUDY 

-HOW MANY 

50 people 
all types of visitors 

-FREQUENCY 

8:00 a.m. - 5:00 p.m.(Winter) 
8:00 a.m. - 8:00 p.m.(Summer) 
8:00a.m.- 3:00p.m. (public school students, September-May, Mon.-Fri.) 

-BEHAVIORAL PATIERNS 

People tend to stop, look, examine, and take notes when they study plants. They 
may go to extremes if certain plants are not easily accessable. They may even 
spend hours sitting down sketching certain plants. People may study plants in 
groups. Also, picture taking is a form of plant study. When people take 
pictures, most of the time they are not aware of anything outside the picture 
frame. They may run into people or hurt themselves. Most people who study 
plants get a certain satifaction from it and like to feel and take in the botanical 
environment surrounding them. People studying plants in a botanical garden 
may conflict with strolling activities and just pure enjoyment of the floral 
displays. 

-ENVIRONMENTAL NEEDS 

An environment that is physically and pyscologically comfortable to human 
beings, that provides places to sit, that provides enough room for groups of 10 
people or less, that provides access to plants, provides plenty of light, and that 
provides the atmosphere of a botanical paradise should be an environment that is 
suitable for plant study. 

PICNICING 

-HOW MANY 

1 0 people(Winter) 
30 people(Summer) 
all types of visitors 
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-FREQUENCY 

12:00 p.m. - 5:00p.m. (Winter) 
12:00 p.m. - 8:00p.m. (Summer) 

-BEHAVIORAL PATTERNS 

People can sit and picnic on tables, they can sit or lay on blankets on the ground, 
and they can even stand. People picnic individually or in groups of two or more. 
Many people like to cook a meal and then eat it when they pinic. Picnicers 
usually either locate themselves in secluded spots or places where they can 
observe other activities and people around them. Picnicing is a very casual and 
lesurely activity. Picnicing activities usually do not conflict with other activities 
when situated in a remote but visually accessable area. Strolling activities and 
picnicing activities are closely related. Most people picnic as a means of getting 
closer to nature than they usually do. 

-ENVIRONMENTAL NEEDS 

Most people like to picnic in a place that is sheltered by trees or man-made 
structures. The environment for picnicing should be shaded, comfortable 
physically and pyscologically to human beings, surrounded but not conflicting 
with other activities, protected from wind, clean, and free from pests such as 
flys, ants, and small animals. The environment should provide the means to 
allow all people to become more intimate with nature than they usually do. 

DINNING ACTIVITIES 

-HOW MANY 

150 people 
all types of visitors 

-FREQUENCY 

8:00 a.m. - 10:00 p.m.(year around) 
11:00 a.m. - 10:00 p.m.( Sundays) 

-BEHAVIORAL PATTERNS 

Periods of high activity occur at lunch and dinner, breakfast is usually not so 
busy. People enjoy the atmospere as well as the food when they dine. When the 
atmosphere is enjoyable, people stay longer. This lowers turn over rate but can 
increase return rate. Many times a leisurely stroll after a meal can be relaxing. 
People will eat before and after participating in the other activities of the 
garden. Most people do not like to wait any longer than 10 minutes to be seated 
and waited on. However, being rushed after a meal can be unpleasant. Also, 
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many people like to eat outdoors when the weather is pleasant. 

-ENVIRONMENTAL NEEDS 

Dinning requires an environment that provides, physical and psycological 
comfort for human beings, low levels of backgound noise, moderate to low 
levels of light, views to the outdoors and into the dining space, places to walk, 
and an atmosphere that is unhurried. The environment can be busy with many 
things going on within. A dinning environment can be indoors or outdoors. 
When the dinning environment is outdoors, shading is nice. 

PLANT AND GIFT BUYING 

-HOW MANY 

25 people 
all types of visitors 

-FREQUENCY 

8:00a.m.- 5:00 p.m (year around) 

-BEHAVIORAL PATTERNS 

People usually spend, on the average, 20 minutes for gift buying activities. 
Also, many will pickup items, examine them and either put them back or buy 
them. Most people do not like to wait in a long line to buy things. Usually, at a 
botanical garden gift buying activities occur after most other activities have been 
participated in. However, there will be those that go to a botanical garden 
facility just to buy gifts. Both types of shoppers must be accommodated. Many 
people will stroll through the garden find plants they like and wonder how to 
obtain one of their own. When they find the plant they like in a gift or plant shop 
they will have many types of questions. An expert in plants should answer all 
their questions. 

-ENVIRONMENTAL NEEDS 

The environment for shopping should be comfortable, easy to walk around in, 
organized for buying activities, and well lit. Provisions for taking care store 
plants, stocking merchadise, and answering questions should also be included. 
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ORGANIZED BOTANICAL LEARNING ACTIVITIES 

-HOW MANY 

75 people 
all types of visitors 

-FREQUENCY 

6:00 p.m. - 10:00 p.m. (year around) 
8:00a.m.- 10:00 p.m. (Saturdays) 
No activities on Sunday 

-BEHAVIORAL PATTERNS 

Learning activities include in class activities, lectures, outdoor activities, and 
classes conducted in the conservatory(s) of the botanical garden. People can go 
to and from these various forms of learning activities in a single period of time. 
Usually one person teaches and a group of people either actively participate or 
passively participate in the learning process. 

-ENVIRONMENTAL NEEDS 

Learning activities need an environment that provides, places to sit, good 
acoustics, plenty of room to write notes, room to enter and exit, good views of 
speakers, good lighting, and barriers from unwanted noise and disruption. The 
environment of learning should be integrated in the botnical environment of the 
garden. 

INFORMATION SEEKING AND GARDEN ORIENTATION 

-HOW MANY 

15 people 
all types of visitors 

-FREQUENCY 

8:00 a.m. - 5:00 p.m.(Winter) 
8:00 a.m. - 8:00 p.m.(Summer) 

-BEHAVIORAL PATTERNS 

These activities usually are focused at a center point ahead of most other 
botanical garden activities. People receive guides and have their questions 
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answered. Also, many times a brief description of the garden is presented orally 
or visually. If questions can not be answered at this point1 the visitor is directed 
to the proper resource. It is here that the visitor pays a nominal fee, if any, to 
enter the botanical garden. 

-ENVIRONMENTAL NEEDS 

These ativities should be easy to find when a visitor enters the garden. Enough 
room should be provided so that an attendant can receive visitors and carry out 
simple administrative duties. 

PLANT ENJOYMENT AND RELAXING 

-HOW MANY 

250 
all types of visitors 

-FREQUENCY 

8:00 a.m. - 5:00 p.m.(Winter) 
8:00a.m. - 8:00 p.m.(Summer) 

-BEHAVIORAL PATTERNS 

These activities are where spiritual needs are satisfied. As the reader can 
rememeber from the Evolution of the Activity Summary, this is a very 
important part of a botanical garden. These activities also relieve people from 
urbanization and stress. Many hours can be spent participating in these two 
activities. These activities are revitalizing. When a visitor enjoys plants he takes 
in the colors, textures, smells, and even the tastes of plants. The coolness, 
humidity, and sounds that an environment of plants, water, and space produce 
are also enjoyed by visitors. We humans are always pleased when are senses are 
fulfilled. These activities are sensitive to intrusions by loud noises, grounds 
keeping activities, and grounds keeping equipment. Strolling, picnicing, and 
other recreational activities are closely related to plant enjoyment and relaxing. 
Also, plant study is a means of relaxing and relating to nature. 

-ENVIRONMENTAL NEEDS 

Plenty of plants, secluded and nonsecluded areas, fullfillment of all human 
senses, places to wonder around in, and barriers from unwanted urban noise 
are what an environment for plant enjoyment should provide. 
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WEDDING ACTIVITIES 

-HOW MANY 

300 people 
visitors attending organized events 

-FREQUENCY 

3:00p.m.- 8:00p.m. (weekends, June- September) 

-BEHAVIORAL PATTERNS 

This activity is conducted in large (300) to small (30) groups of people focusing on 
one central event, the wedding of two people. Wedding ceremonies are performed 
many different ways depending on the church denomination, if any, and the couple 
involved. The traditional protestant ceremony seems to be the most prevailent, 
especially in Lubbock. Even though wedding ceremonies are conducted many 
different ways, there are several important aspects common to all weddings. They 
must all be performed in the company of witnesses and they must all be conducted 
by a person granted the legal power to marry couples. What now becomes evident, 
is that a certain amount of flexibility in behavioral patterns should be considered so 
that the way wedding activities are provided for do not become biased towards any 
one way of planning things. 

The main reason that people like to hold weddings outdoors in a garden, is the 
feeling they get of being closer to God during a moment of extreme holiness. What 
better place is there to join two people in perfect union than in a perfect paradise. 

-ENVIRONMENTAL NEEDS 

An outdoor environment suitable for wedding activities should be picturesque, 
should provide places to sit, should be quiet, should provide some means of crowd 
control, should provide good views of the ceremony, should be clean, and should 
provide as much of a feeling of closeness to God and nature as possible. 

RECEPTION AND PARTY ACTIVITIES 

-HOW MANY 

300 people 
interested visitors 
visitors attending organized events 
visitors seeking to browse, dine, and enjoy various resource activities. 
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-FREQUENCY 

11:00 a.m.- 10:00 p.m. (Monday- Thursday) 
11:00 a.m. - 12:00 a.m. (Friday & Saturday) 

-BEHAVIORAL PATIERNS 

People usually arrive at different times to these activities and leave at different times 
or all at the same time. These activities are usually ment for people that have been 
invited or know about them. Dancing, listening to music, drinking, eating, 
conversing, and post wedding activities are all sub activities of reception and party 
activities. Many times people need a quiter and more intimate place to go while 
attending these activities. An outcome of drinking is having to use the bathroom 
quite frequently. This outcome sets up the bathroom as being a good place to 
socialize while attending reception and party activities, These activities will 
probably interfere with other activiites in the garden if not related properly. 

-ENVIRONMENTAL NEEDS 

A space that is relatively large and fairly plush is a good start. People will need .an 
environment for central noisy activities and quieter environments for more intimate 
activities. A person should be able to see all other people from any point in the 
environment. The environment should provide good integration with other 
activities in the garden. Last, the environment should provide a means of crowd 
control. 

MEETINGS OF ORGANIZATIONS 

-HOW MANY 

75 people 
all types of visitors 

-FREQUENCY 

7:00p.m. - 10:00 p.m. (year around) 
No activity on Sunday 

-BEHAVIORALPATIERNS 

People usually arrive at different intervals but leave at the same time. Members and 
interested nonmembers are usually the two types of people who participate in this 
activity. However, many times outside guests will come and entertain or lecture to 
the organizations. Many people like to drink coffee or coke before and during 
meetings. Afterwards, most people will depart but a few people will usually linger 
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around and just visit with others, visiting activities also occur before the meeting. 

-ENVIRONMENTAL NEEDS 

A good environment for holding meeting activities is one that provides adequate 
seating, good acoustics, protection from outside disturbances, good lighting, 
physical and pyscological comfort for human beings, and maximum interaction 
between participants. 

LIBRARY ACTIVITIES 

-HOW MANY 

20 people 
all types of visitors 

-FREQUENCY 

8:00 a.m. - 10:00 p.m.(year around) 
1:00 p.m.-5:00p.m. (Sundays) 

-BEHAVIORAL PATTERNS 

Many people, when they go to a library, may know what they want but may not 
know how to find it. People will usually ask the librarian or information service for 
answers to questions. Most people prefer libraries that are always quiet and 
comfortable to read and work in. People can find materials more easily when the 
library and materials are highly organized. People may read and work on tables, in 
the stacks, and any place that is handy and accommodating. Some people like 
seclusion and others like to be in the open. When desired material is found people 
either check it out or copy it on a machine. 

-ENVIRONMENTAL NEEDS 

To conduct library activities, a library environment should provide protection 
from outside environments, direct sunlight, and any other condition destructive to 
resource materials. The library environment should also provide good lighting, 
quiet acoustics, easy access to resource materials, conditions for group and 
individual study, and conditions to view special resource materials. 

SPECIAL PLANT DISPLAYS AND CONTEST ACTIVITIES 

-HOW MANY 
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300 people 
all types of visitors 

-FREQUENCY 

8:00a.m. -5:00p.m. (Winter) 
8:00 a.m. - 8:00 p.m. (Summer) 

These displays are seasonal and correspond to plants that bloom at certain times of 
the year. Most special displays will last from one week to a month. Maximum 
attendance (300) will usually occur on the weekends. 

-BEHAVIORALPATIERNS 

Some people will only come to the garden during the presentation of these special 
plant displays. These displays can either be viewed indoors or outdoors depending 
on their nature. Special displays are usually set up for the public to produce a 
maximum effect or impression, thus pleasing and encouraging the public to return 
again and a again. Most people will go to special displays first if they know about 
them, then go to other parts of the garden. Some example of special displays are 
orchid plants, tulip flowers, poinsetta at Christmas and certain varieties of tropical 
flowers . 

-ENVIRONMENTAL NEEDS 

An environment that provides good lighting, good views of plant displays, a natural 
backdrop, and a means of changing plants out would provide good conditions for 
special plant displays and contests. Also, if the displays and contest flora are made 
up of sensitive plants such as orchids, then some means of providing a controlled 
environment is a must. 

RECREATIONAL ACTIVITIES 

-HOW MANY 

100 People 
all types of visitors 

-FREQUENCY 

24 hours a day, year around 

-BEHAVIORAL PAITERNS 
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People participate in frisbee, football, catch, exercise and many other activities in 
an area of recreation. Also, picnicing, and strolling are forms of recreation and are 
closely related to the above mentioned activities. The pattern of recreation shows 
that most people participate in these activities in the morning before work, in the 
afternoons after work, and all day on the weekends. School children can participate 
all day long every day during the summer break months. College students 
participate when ever they have time no matter what time of the year it is. Due to 
the nature of many recreational activities many people like to gather in open spaces 
that still provide a since of shelter. An outdoor room feeling in other words. Due 
to frequency conflicts and security, the integration of these activities into the others 
in a botanical garden should be given careful thought. 

-ENVIRONMENTAL NEEDS 

A large open space with the feeling of shelter makes a good environment for 
recreation. Something much like a park atmosphere where spaces are broken with 
landscaping and man made elements. Spaces that allow sun light through and spaces 
that are shaded are a good idea. It is important not to focus on the landscaping just 
as a series of objects but rather focus on the landscaping as a space definer to 
enhance the perceptions of the recreational environment. 

PARKING CARS 

-HOW MANY 

250 cars 
400 people 
all types of visitors 

-FREQENCY 

8:00a.m. - 10:00 p.m. (Monday-Thusday) 
8:00a.m.- 12:00 a.m. (Friday & Saturday) 
8:00a.m. -5:00p.m. or 8:00p.m. (Sunday) 

-BEHAVIORAL PATTERNS 

People park their cars, get out, and usually walk the easiest route to activities. The 
easiest way is most often right down the middle or across the parking lanes provided 
for cars. People do not like to walk a long way from a car to an entrance unless 
interesting things to see, do, and experience are provided along the way. Wouldn't 
it be ideal to begin to experience the botanical garden and its activities as soon as one 
steps out of a car or for that matter as soon as one drives up. Somehow parking 
cars, it would seem, should be integreted into the other activities in the garden to 
maximize the total experience that the garden can offer. 
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-ENVIRONMENTAL NEEDS 

An environment for parking cars should be large enough to enter, park, and leave 
in a car in a safe and efficient manner. The environment should be safe for 
pedestrians. The environment should be created to keep autos as free from damage 
and as safe as possible. Shading or cover for cars is an option. The environment for 
car parking activities should be enhanced by the environment and activities of the 
rest of the garden. 

(I 

SPECIAL ACTIVITIES 

-HOW MANY 

300 people 
all types of visitors 

-FREQUENCY 

8:00p.m.- 12:00 p.m. (Friday & Saturday, May- September) 

-BEHAVIORAL PATIERNS 

The special activities would be outdoor concerts (pops in the park, jazz, rock, folk , 
etc.) and outdoor theater productions. Many people like to sit on blankets, drink 
wine, and eat snacks while they watch and have a good relaxing time. Since these 
events are usually at night under the stars and moon, they can be romantic in nature 
and many people participate in these activities as couples. However, let us not forget 
that solitary people and groups larger than two also attend these functions. 

-ENVIRONMENTAL NEEDS 

The environment for these outdoor activities should be free of insects, well lit, and 
acoustically well designed. Also, the environment should provide adequate seating, 
good views, sound barriers from outside noises, and adequate room for conducting 
productions and concerts. The environment should also be condusive to the 
romantic emotions of human beings. The environment for these activities should be 
relaxing and fulfilling to all the human senses both physically and mentally. 

OUTDOOR GROUNDS KEEPERS 

TYPES 

-Horticulturalist 
-Grounds Keeper 
-Assistant Grounds Keeper 
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-Laborers 
-Volunteers 

GROUNDS KEEPING ACTIVITIES 

Grounds keeping activities provide maintenance, clean-up, and care for plants and 
the grounds of the botanical garden. Keeping the plants in the best condition 
possible, is for the visitor's benefit. A visitor would not want to visit a run down 
trashy garden. It would not be a perfect paradise, indeed! 

The horticultralist's job is to give advice and information on plant care. He 
monitors the plants and environment and sees to it that the plants are receiving the 
best care possible. He also uses his expertise to trouble shoot through various 
problems when they arise. The purpose of the gounds keeper and his assistant is to 
implement the advice and directions of the horticulturist. Also, they may use their 
practical experience in advising the horticulturalist. They go hand in hand and 
should work as a team. The laborers and volunteers are to carry out the every day 
grounds keeping activiteis and also should work as a team in conjuction with the 
others. 

MOWING ACTIVITIES 

-HOW MANY 

1 assistant gounds keeper 
4labors 
3 volunteers 

-FREQUENCY 

6:00 a.m. - 12:00 p.m. (Monday- Friday, April- October) 

-BEHAVIORAL PATIERNS 

Mowing is usually performed with the aid of small motorized push mowers and 
small to large tractor mowers. Due to the nature of the equipment, mowing 
activities produce enough noise to disturb visitors participating in various garden 
activities. Mowing activities can be scheduled around other activities in the garden 
to minimize this conflict. Mowing can produce exciting odors that many people 
find quite pleasurable and memorable. It is advisable to conduct mowing activities 
in dry areas of grass due to the nature of lawns and mowing equipment. People who 
volunteer to do mowing activities do so because they like to be outdoors, keep the 
garden looking good, and enjoy the things the garden has to offer the mind and 
senses of human beings. 
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-ENVIRONMENTAL NEEDS 

The lawn environment for mowing should be relatively dry, free from trash and 
debris, and as free from human beings and other creatures as possible. The lawn 
environment does not have to be level and should not be so expansive as to become 
cumbersome to handle. 

WATERING ACTIVITIES 

-HOW MANY 

(labor intensive system) 
1 grounds keeper 
3 laborers 
5 volunteers 

or 

(Automatic system) 
1 grounds keeper 
1 laborer 
1 volunteer 

-FREQUENCY 

6:00a.m.- 10:00 a.m. & 7:00p.m.- 10:00 p.m. (year around, less in winter) 

-BEHAVIORAL PATIERNS 

Usually, grounds watering is done right behind mowing activities. When the system 
is manual, workers will go around the grounds setting and turning on the various 
watering devices and hand watering individual plants and plant beds. When the 
system is automatic human labor is greatly reduced. System monitering, adjusting, 
and maintenance then become the responsibility of the watering crews. However, 
there will probably always be plants that will require the tender loving care that 
only human hands can provide. The designer must keep in mind that the botanical 
garden which this program is written for is located in a semi-arid region. 
Techiniques for water conservation in semi-arid regions should be considered when 
planning for watering activities in a botanical garden located in this type of climate. 
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-ENVIRONMENTAL NEEDS 

Watering can be conducted in almost any environment that has an air temperature 
above 32 degrees F. The environment to be watered should provide for the 
drainage and retainage of water. The enviroment should reduce evaporation to a 
mmrmum. 

PLANT CARE 

-HOW MANY 

1 Horticulturalist 
1 Grounds Keeper 
1 Assistant Grounds Keeper 
4 laborers 
10 Volunteers 

-FREQUENCY 

8:00 a.m. - 5:00 p.m. (Mon. - Fri., year around) 

-BEHAVIORAL PATTERNS 

Plant care in a botanical garden involves: planting, replanting, plant removal, 
trimming, fertilizing, monitering, for growth and diseases, and watering which has 
already been explained. Some plants involved in this activity, will be quite large and 
will require special equipment for handling. Other plants will only require hand 
tools. This activity will be the most labor intensive activity of outdoor grounds 
keeping. 

-ENVIRONMENTAL NEEDS 

The environment should be condusive to taking care of plants. 

GENERALGOUNDSCARE 

-HOW MANY 

I Assistant Gounds Keeper 
3 Laborers 
10 Volunteers 

-FREQUENCY 

8:00a.m.- 5:00p.m. (Mon.- Fri., year around) 
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-BEHAVIORAL PATIERNS 

General garden care involves the activities of weeding, trash collecting, taking care 
of water ways, trimming grass, raking leaves, and light maintenance work. Most of 
the general grounds keeping tasks are not difficult to perform. However, they do 
require many manhours to complete. 

-ENVIRONMENTAL NEEDS 

The pleasant environment of the garden is all that is needed for these activties. 

INDOOR GROUNDS KEEPERS 

TYPES 

-Horticulturalist 
-Grounds Keeper 
-Laborers 
-Volunteers 

INDOOR GROUNDS KEEPING ACTIVITIES 

Basically indoor grounds keeping activities are the same as oudoor grounds keeping 
activities. Only now, the more controlled environment of the indoor garden is to be 
considered. 

WATERING ACTVITIES 

-HOW MANY 

1 Horticulturalist 
1 grounds keeper 
2 laborers 
4 volunteers 

-FREQUENCY 

24 hours a day year around 
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-BEHAVIORAL PATTERNS 

Since the indoor garden environment is very controlled, watering activities must be 
closely monitored. Since it would not be practical to have human labor carry out 
the task of watering 24 hours a day, automatic systems must make up for the 
inability of humans. Watering activities must closely mimmick natural conditions 
in the wild so that plants thrive. 

-ENVIRONMENTAL NEEDS 

The watering produces the environment or, at least plays a large part in it. 

PLANT CARE ACTIVITIES 

-HOW MANY 

1 Horticulturalist 
1 Grounds keeper 
2 laborers 
4 volunteers 

-FREQUENCY 

8:00a.m.- 5:00p.m. (Mon.- Fri., year around) 

-BEHAVIORAL PATTERNS 

Plant care in indoor gardens is not unlike the care given plants in the out of doors. 
However, there are few differences. Usually plants in an indoor environment can 
only grow so big. When plants become too large for a built environment to 
accommodate they must then be cut back or taken out. This brings up the question 
of where the replacement plants come from. Remote greenhouses are usually where 
these replacement plants are kept and grown. These greenhouses also grow plants 
that are only displayed on· an anual basis but must be taken care of year around. 
Plants are constantly shuffled from remote greenhouse to main indoor plant display 
spaces and back again. 

-ENVIRONMENT 

See plant care activities, outdoor. 

GENERAL INDOOR GROUNDS CARE ACTIVITIES 

-HOW MANY 

1 Grounds keeper 
2 laborers 
4 volunteers 

117 



-BEHAVIORAL PATTERNS 

General indoor garden care involves cleaning plant beds, collecting trash left on 
grounds, taking care of fountains and ponds, and securing the ground from 
accidental and incidental destruction. Light maintenance work on things like trails, 
sprinklers, and garden tools will also be expected. 

-ENVIRONMENT 

See general grounds care, outdoors. 

MAINTENANCE PERSONNEL 

TYPES 

-Engineers 
-skilled maintenance personnel 
-unskilled maintenance personel 
-janitors 
-maids 
-volunteers 

MAINTENANCE ACTIVITIES 

Maintenance activities serve to repair, maintain, and run the HV AC, electrical, and 
plumbing systems of the facilities in a botanical garden. In addition the 
maintenance activities repair and maintain roads, walkways, structures, and garden 
equipment. The facilities are also cleaned, washed, and swept by these activities. 
Where indoor gardens are concerned, maintenance personnel must work with the 
horticulturalist in order to maintain the proper environment for plants. 

MAINTAINING BUILDING SYSTEMS 

-HOW MANY 

2 Engineers 
4 skilled personnel 

118 



3 unskilled personnel 
volunteers as needed 

-FREQUENCY 

24 hours a day year around 

-BEHAVIORAL PA TIERNS 

Systems that provide the environment for tropical and subtropical plants will have 
to be monitered closely. When a malfunction occurs, the maintenance personnel 
need to be ready to respond at a moments notice at any time day or night. Plants of a 
tropical nature can parish in less than a hour in sub-freezing temperatures. 
Maintaining mechanical systems will involve heavy equipment, tools for repairing, 
and skilled management. 

-ENVIRONMENTAL NEEDS 

An environment that will provide for equipment repair, monitoring, inspection, 
and reduce conditions hazardous to human beings can be an environment for 
maintaining building systems. 

GARDEN EQUIPMENT MAINTENANCE 

-HOW MANY 

3 skilled maintenance personnel 
volunteers as needed 

-FREQUENCY 

8:00a.m. - 5:00 a.m. (Mon. -Fri., year around) 

-BEHAVIORAL PATIERNS 

The repair and maintenance of grounds keeping equipment, hand tools, some 
facility equipment, and small garden appliances are what is expected for this type of 
maintenance activity. 

-ENVIRONMENTAL NEEDS 

An environment that is protected from the natural ~lements, that is .clea~ , that is 
easy to keep organized, designed to house heavy eqmpment, and that Is bmlt around 
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the demensions of human beings should be suitable for these types of maintenace 
activities. 

GENERAL GROUNDS AND FACILITIES MAINTENANCE 

-HOW MANY 

2 skilled personnel 
2 unskilled personnel 
volunteers as needed 

-FREQUENCY 

8:00a.m. - 5:00p.m. (Mon. -Fri., year around) 

-BEHAVIORAL PATTERNS 

Repairing and maintaining various outdoor elements and most of the built 
environment is the intention of this activity. 

-ENVIRONMENTAL NEEDS 

The environment of the garden. 

CLEAN UP ACTIVITIES 

-HOW MANY 

5 Janitors and maids (general) 

-FREQUENCY 

10:00 p.m.-2:00a.m. (Mon.- Fri., year around) 

-BEHAVIORAL PATTERNS 

The cleaning of restrooms, offices, and all indoor spaces from dirt, trash, and grime 
at the end of each day is what this activity does. It is perfonned late at night so as not 
to get in anyone's way. 

-ENVIRONMENTAL NEEDS 

A place to store equipment and supplies, obtain water and cleaning materials, and 
the environment of the garden buidings is all that is needed. 
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GARDEN STAFF 

TYPES 

-Gift Store Personnel 
-Plant store Personnel 
-Food service Personnel 
-Information/Reservation/Event Oganizing personnel 
-Volunteers (tour guides, education, fill-in help) 
-Managers 
-General helpers (setting up, handling merchandise stock, running erands) 

STAFF ACTIVITIES 

The activities of the staff are closely related to the activities of the visitor. Staff 
activities directly affect visitors on a personal day to day level unlike those of the 
garden keepers, maintenance personnel, and administration.. Therefore, the staff 
must represent the garden on the finest level of appearance and behavior. The staff 
must be eger to please and satisfy visitors while at the same time carry out the wishes 
of the administration. 

GIFT SELLING ACTIVITIES 

-HOW MANY 

1 gift store manager 
1 general helper 
volunteers as needed 

-FREQUENCY 

8:00a.m. -5:00p.m. (year around) 

-BEHAVIORAL PATTERNS 

Gift store personnel must stock merchandise, see to customers needs, handle money, 
and look after goods on display in the store. The gift store personnel must be 
curtious and sensitive to customers and never overbearing. There will be periods 
of high activity and periods of low activitiy. These fluctuations must be taken into 
account when planning gift selling activities. 

-ENVIRONMENTAL NEEDS 

An environment that is condusive to selling gifts should be inviting to visitors, 

121 



should allow display of goods, and should allow staff a view of the gift selling and 
buying activities. 

PLANT SELLING ACTIVITIES 

-HOW MANY 

1 plant store manager(knowlegable about plants of the garden) 
2 general helpers 
volunteers as needed 

-FREQUENCY 

8:00a.m. -5:00p.m. (year around) 

-BEHAVIORAL PATTERNS 

See gift selling activities 

-ENVIRONMENTAL NEEDS 

There must be ways to store and display plants in an environment that will support 
their needs. (See gift selling environmental needs) 

PREPARING AND SERVING FOOD ACTIVITIES 

-HOW MANY 

1 restaurant manager 
1 catering manager 
5 waitresses and waiters 
4 hostesses 
2 cooks 
2 busboys 
4 janitors and maids 
2 general helpers 

21 total 

-BEHAVIORAL PATTERNS 

The preparation of food involves several activities coordinated together to create 
the dinning experience. Food stock must be aquired, inspected, and stored. This 
means frozen foods as well as dry goods. The food stock is then washed, cooked, 
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and turned into a meal either before it is ordered or on demand. When meals have 
been put together and are ready to be consumed they must be served in an efficient 
and curtious manner. Waiters and waitresses perform serving activities and have 
the closest interaction with the patrons than any other employee involved in food 
preparation activities. The purpose of waiters and waitresses can be eliminated 
when the serving format is based on cafeteria type dinning. Patrons simply pick up 
their own meals and go sit down. After eating, dishes must be removed and tables 
cleaned. This is performed by bus boys. 

-ENVIRONMENTAL NEEDS 

An environment that allows for cooking food, venting odors and smoke, storing 
food, and serving meals in the most efficient way possible should be sufficient for 
food prepartion and serving activities. 

INFORMATION. RESERVATIONS. AND EVENT ORGANIZING 

-HOW MANY 

2 receptionist 
1 general helper 

-FREQUENCY 

8:00a.m.- 5:00p.m. (Winter) 
8:00a.m. - 8:00p.m. (Summer) 

-BEHAVIORAL PATTERNS 

Information about the botanical garden is given out, reservations for various events 
are taken, and events are booked and organized by the personnel assigned to 
perform these activites. The activities should be carried out in a central easy to find 
place in the garden. 

-ENVIRONMENTAL NEEDS 

See information seeking activities (Visitors) 

LIBRARY MANAGEMENT ACTIVITIES 

-HOW MANY 

1 Librarian 
2 general helpers 
volunteers as needed 
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-FREQUENCY 

8:00 a.m. - 10:00 p.m. (year around) 
1:00 p.m.-5:00p.m. (Sundays) 

-BEHAVIORAL PATTERNS 

The library staff assist people with research, answer questions, and maintain an 
environment conclusive to study and reading. The library staff are also charged 
with checking out, reshelving, and keeping up with the books and various resource 
materials. 

-ENVIRONMENTAL NEEDS 

See library activities (Visitors) 

ADMINISTRATORS 

TYPES 

Director 
Operations Manager 
Maintenance Manager 
Grounds Manager 
Visitor's Center Manager 
Board of Directors 
Secretaries 

ADMINISTRATIVE ACTIVITIES 

Administrators will see that the botanical garden stays organized and running 
smoothly. They will also be in charge of where and how funds are received and 
allocated. They will make decisions that effect the policies of doing things in the 
garden. 

BOTANICAL GARDEN MANAGEMENT ACTIVITIES 

-HOW MANY 

1 director 
1 operations manager 
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1 maintenance manager 
1 grounds manager 
1 visitor's center manager 

-FREQUENCY 

8:00 a.m. - 5:00 p.m. (Mon. - Fri., year around) 

-BEHAVIORAL PATTERNS 

The director will be in charge of the entire garden while the other managers handle 
their assigned areas. The operations manager handles all areas of the garden that do 
not grow. The maintenance manager is in charge of all building and equipment 
maintenance in the garden. The grounds manager is in charge of all things that 
grow outside as well as inside. The visitor's center manager is in charge of all 
visitor activies. He makes sure that every visitor has a pleasant time while in the 
botanical garden. These managers should work as a team relying on each other for 
assistance, support, and advice. The board of directors acts as fund raising body, a 
planning committee, and should be the dreamers and inspiration of garden growth 
and development. 

-EVIRONMENTAL NEEDS 

An environment that encourages team work and inspiration, that is stress relieving, 
that accommodates all types of office work, and is easily accessable to the staff and 
employees of the garden should work fairly well for management activities. 

SECRETARIAL ACTIVITIES 

-HOW MANY 

3 secretaries 

-FREQUENCY 

8:00a.m. - 5:00 p.m. (Mon. -Fri., year around) 

-BEHAVIORAL PATTERNS 

The secretaries will carry out office activities such as answering phones, word 
processing, paper work, filing, dictation, interacting with managers, and 
interacting with the employees of the garden and the public. The secretaries are the 
go between in garden management. 

-ENVIRONMENTAL NEEDS 
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An environment that accommodates office work in a humanistic way should provide 
an good place to carry out secretarial activities 
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SUMMARY-----
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The activity analysis was written to identify people types and the activities that 
will be going on throughout the botanical garden. The sets of people types were 
identified as visitors, outdoor grounds keepers, indoor grounds keepers, 
maintenance personnel, staff, and administrators. The activities of these people 
types were outlined and broken down into the frequency of the activities, behavioral 
patterns of the activities, and the environmental needs of the activities. This was 
done in order to find out what people are doing what activities, when and for what 
duration, what they do in the activities, and what should be provided in order to 
accommodate the activities. This information should give the designer a good 
understanding of the activities in the botanical garden in order to make good 
informed decisions during the design process. 
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SPACE ANALYSIS-----
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10. VISITOR RESOURCE CENTER AREAS Net Ft.~ Gross Ft~ 

10.1 Information area 120 120 
10.2 Garden orientation 600 1000 
10.3 Library 3000 4000 
10.4 Education: 

class rooms 2000 2500 
semmar rooms 300 300 

10.5 Gift & Plant stores 2500 3500 
10.6 Contest & Display areas 1000 1500 
10.7 Meeting areas for organizations 2000 2500 
10.8 Indoor garden areas 6000 6000 
10.9 Snack bar 1000 1500 
10.10 Auditorium 4QQQ ~ 

TOTAL: 22470 28370 

20. DINNING AREAS 

20.1 Dinning area 3000 4000 
20.2 Cooking area 1500 2500 
20.3 Outdoor dinning area 1000 1000 
20.4 Reception & Party area 6000 7000 
20.5 Bar 1000 1700 
20.6 Managers office __lOO ....500 

TOTAL: 12800 17700 

30. CONSERVATORY AREAS 

30.1 Tropical conservatory 20000 23000 
30.2 Mediterrainian conservatory 5000 6000 
30.3 Remote greenhouses 10000 12000 
30.4 Small Meditation conservatories 1000 1200 

TOTAL: 36000 42200 

40. GOUNDSKEEPING MAINTENANCE AREAS 

40.1 Workshops 3000 4000 
40.2 Storage areas 3000 3000 
40.3 Employee lounge 600 1000 
40.4 Water storage & pumping 3000 3200 
40.5 Offices 1000 1200 
40.6 Grounds keeper's Quaters 1200 1800 
40.7 physical plant 3000 4000 

TOTAL: 14800 18200 
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50. ADMINSTRATIVE AREAS 

50.1 Directors office 600 700 
50.2 Office of Operations Manager 500 600 
50.3 Office of Maintenance Manager 500 600 
50.4 Office of Grounds Manager 500 600 
50.5 Workroom 300 350 
50.6 Meeting areas 1000 1000 
50.7 Area of Secretaries 1000 1500 
50.8 Lounge area 500 700 
50.9 Office of Outdoor Horticulturalist 500 600 
50.1 0 Office of Indoor Horticulturalist 500 600 

TOTAL: 5900 7250 

60. OUTDOOR AREAS 

60.1 Wedding /Special activities area 6000 7000 
60.2 Picnic/Recreation area 174240 174240 
60.3 Parking 40000 50000 
60.4 Garden areas 653475 653475 

TOTAL: 864715 885915 
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SITE ANALYSIS-----
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SYSTEMS PERFORMANCE CRITERIA-----
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A successful garden should provide the best conditions for growing plants and 
the best conditions for man to enjoy the natural surroundings. Human activities and 
appreciation of nature by people should be given great consideration when 
designing a botanical garden. Afterall, gardens exist for people. The following are 
some of the elements that can provide for maximum enjoyment of a garden that not 
only contains plants but also architecture: 

The primary elements of a garden are plants and people. Other 
elements that should be included are rocks, lawns, outdoor furniture, 
paving, garden houses, water fountains or pools, small animals such as 
fish, special lighting, accommodations for human activities, and 
controlled environments for non-native plants.1 Optional elements that 
can also make a garden successful are waterfalls, walls, changes in level, 
ramps, steps, and gazebos. 

These are just elements and somehow they must be integrated with each other 
to form a harmonious relationship that can be called enjoyable. To meet the needs 
of people and plants, the ideal garden should exist in harmony with nature, the soil, 
the sun, the weather, birds and other small creatures, and insects.2 To design a 
successful garden, the designer must gain a working knowledge of plants and their 
requirements and also must call on all his training and experience to provide for 
the requirements of human beings. Plant requirements both outdoors and indoors 
will be outlined in the following sections. 

OUTDOOR REQUIREMENTS 

SOIL 

To succeed, a garden must have the appropriate soil that is properly drained. 
Rocky soil makes growing plants difficult, as does sandy or clay type soils. 
However, desert plants tend to favor, the sandy soils. If the soil in a garden site does 
not contain the proper characteristics for growing plants, they must be provided by 
using decayed vegetable matter, animal waste, or humus. In the same way garden 
sites that are too wet or too dry must be corrected by additional drainage or 
watering. 

The acidity of soils is also an important factor to keep in mind when dealing with 
plants. Alkaline, which is the lack of acid in the soil, should also be delt with since 

· plants can be damaged by it as well. The measure of acidity in soils is called the pH 
factor, which is the symbol for the amount of hydrogen ion present in soil. 3 The 
values of pH range from 0 to 14, with 0 the most acidic, 14 the most alkaline, and a 
value of 7 representing neutrality.4 Most of the native soils of the U.S. are neutral 
to slightly acidic in content. In the western portion of the U.S. however, the soils 
tend to be alkaline in content. Most plants prefer the soils found in the majority of 
the U.S. Plants such as azaleas and rododendrons require soil with a high content of 
acid. The designer must know what plants will go into a garden and , after pH 
requirements are determined, the acid content in the soil may be either raised by the 
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addition of common chemicals available from gardening supply stores, or lowered 
by the addition of lime. 

WATERING 

An explaination of watering is contained in the following paragraphs: 

Water is another essential of a successful garden. A sufficient 
quantity must be applied in the correct manner for plant to grow 
properly, and excessive quantities must be controlled by proper 
drainage. Other than in those with desert plants or other types of flora 
that require only small quantities of water, gardens must receive water 
regularly, either through rain or other precipitation or by irrigation. 
While the quantities required vary for plants of differnt kinds and sizes, a 
rule of thumb often quoted calls for a minimum of an inch of water per 
week. A good soaking over a relatively long period is more effective 
than a great amount deposited in a short time. Much of the water given 
too quickly runs off instead of sinking into the soil, thus giving rise to soil 
errosion problems as well as plant problems. An inch of water received 
over a long period of time will soak the soil to a depth up to 6 inches, a , 
proper level. 

Inexpensive rain gauges mau be used to measure rainfall and also 
sprinkler water. Although not truly accurate, these gauges are adequate 
for gardening purposes. Some experts maintain that irrigation by means 
of such devices as soaker hoses, ones that have a series of holes and are 
laid out on the ground to water plants at their bases, are better for plants 
than sprinklers. Soaker hoses are also less prone to evaporation than 
sprinklers, thus making them a viable alternative in arid and semi-arid 
climates. However, soaker hoses will not wash the dirt and dust that can 
accummulate on the leaves of plants. It is better to water plants in the late 
afternoon or early evening since less evaporation due to the sun and hot 
temperatures occurs at this time. However, water left on some plants 
during the night can promote disease. 

Depending on the plants, gardens may be watered with watering 
cans, hoses with nozzels, soaker hoses, or sprinklers, or a combination of 
these ways. In some cases, permanent systems with undergound piping 
are provided either with sprinklers attached or with soaker or trickle 
devices. They must be buried deep enough to prevent freezing in winter 
or be equiped for draining. 5 

When considering watering systems and water application in outdoor gardens, 
specifically in Lubbock, the semi-arid climate must be taken into consideration and 
planned for. Ways of watering that reduce the amount of evaporation should be 
considered. This means that above ground sprinkler systems should be held down to 
a minimum. Large expanses of lawn can require large amounts of water to survi~e 
and should be minimized where possible. Also,the conservation of water 1s 
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becoming an issue in the Lubbock area and ways of minimizing water consumption 
should be kept in mind when designing a botanical garden for Lubbock. Perhaps by 
building more indoor gardens than outdoor gardens water could be better 
conserved. 

WIND AND SOLAR/SHADING CONTROL 

Trees, plants, and shrubs can be used as wind control devices. Trees can 
effectively filter down high winds as far as 12 times their height. Hedges can filter 
down wind at low levels to the ground. Trees and hedges combined can deflect wind 
flow into desirable areas for cooling effects. Plants and trees will be most affective 
as wind breaks and deflectors when planted in combinations at different heights. 

In addtion to wind breaks, plants can be used as shading and glare reducing 
devices. Trees filter and diffuse solar radiation before it reaches the ground. Ivy 
plants on the exterior walls of buildings reduce glare from solar radiation. Grass, 
shrubs, and groundcover plants can be used as well. Trellesses can be built and 
vines grown on them to affectively redu)ce solar radiation. Trellesses work 
especially well in new gardens where trees have to yet grown to maturity. 
Evergreens grow during the winter and can block out cold north winds. While, 
decidious trees lose their leaves and allow the penetration of warm solar radiation 

ANIMALS 

Whether or not animals should be included in a botanical garden is debateable. 
Large animals are almost never included in a garden due to the care and 
maintenance that is required for them. However, small animals that require low 
care could make a welcome complement to the plants in a garden. Animals such as 
birds, toads, and frogs; and fish, tadpoles, snails, and salemanders in ponds to 
control mosquito larve are the types of small animals that could be included in a 
garden. These animals are also the types that can control insects harmful to plants, 
thus possibly cutting down on the amount of chemical pesticides that would be used 
otherwise. 

INSECTS 

Insects, uncontrolled, can destroy the plants in a garden very quickly. The two 
ways to control insects are chemical and biological. Chemical insecticides can either 
be applied by dusting, spraying, or though the root system. These chemical 
insecticides can be obtained to kill specific pests or kill the general pests of a certain 
area. The chemicals contained in insecticides are often poisonious to human beings 
and require careful handling and application. 

A safer though sometimes less effective means of insect control is biological 
control. Many methods for biological control of insects are used today, including 
helpful insects, such as the praying mantis and ladybug beetle which eat harmful 
insects (however they will eat each other when the supply of harmful insects is 
gone); devices that interfere with insect reproduction through sterilization or by 
other means; and plants that repel certain insects.6 

A Combination of these two types of control is a recommended way to control 
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harmful insects in the garden. 

SPECIAL CONSIDERATIONS 

Some of the special considerations of plants and gardens, whether it is a 
general garden or a special botanical garden where researchers study plants and the 
public comes to enjoy and learn about plants, are as follows: -. 

Plants are growing organisms; some grow quite rapidly. 
Therefore, garden design must take into consideration not only the 
initial sizes and shapes of plants, and the relationships of these sizes and 
shapes to other plants and elements of the garden, but must also deal with 
the sizes to which plants will eventually grow and the shapes they will 
take. Other special considerations in garden design include insuring that 
the garden itself and nearby structures are protected from damage and 
from such forces as flooding and wind. The maintenance of gardens is 
also a major consideration. Provisions must be made for receiving plant 
and other materials and for removal of debris. Storage for gardening 
tools and equipment must be provided and often space for potted plants 
and other things must be provided. A Watering system is a necessity, and 
often special lighting is placed in gardens. 

Perhaps the most important special design consideration is the 
seasonal nature of gardens. All too often a garden is designed and 
constructed as if it is not to exist except in spring and summer. Some 
experts think that the design of gardens for winters, when flowers usually 
cannot grow and many tress and much shrubbery have lost their leaves, is 
a primary consideration. Be that as it may, there are no overriding 
reasons why a garden cannot be attractive and functional all year.7 

INDOOR REQUIREMENTS 

Establishing and maintaining an indoor garden involves some of the same 
requirements to that of outdoor gardens. However, the indoor garden is more 
restrictive and involves more problems than an outdoor garden thus, it requires 
more and different kinds of care. The requirements for establishing and 
maintaining an indoor garden will now be outlined in the following sections: 

LIGHTING 

Our information about how to light plants is changing almost as fast 
as the foliage business is increasing. Futher complicating the situation 
are our responses to the increased cost of energy, some of which make 
the existance of indoor gardens look like temporary abberations, other 
responses make indoor gardens more likely than ever before. 

There are four basic factors in plant lighting: intensity, duration, 
spectrum, and direction. Intensity--how much light--requires a system 
of measuring. Traditionally this has been the footcandle, with 50-75 fc at 
ground the absolute minimum for the lowest light tolerant plants. Most 
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plants can survive at levels between 200 and 1 OOOfc. 
Recommended duration of light is generally agreed upon as 12 

hours of reasonably consistant light per day, which means that turning 
off the lights at 5:00 p.m. to save electricity is out. Some 
interchangeablity seems to exist however, between intensity and duration 
so that more light for fewer hours can be equally healthy. A rest period 
(dark) may be manditory. 

Required spectrum is anything but agreed upon. The last consensus 
held that plants only use blue, red, and far red light in photosynthesis. 
Thus, grow lights consist of these alone. It has been clear for some time 
that either blue or red was sufficient by themselves. Experiments with 
high pressure sodium lamps now are indicating that plants can use 
anything. Grow lights are becomming obsolete and are not usually 
recommended for use in large scale indoor gardens. 

directionality is important for the look of the plant. If the light all 
comes from one direction, the leaves will turn to it, and the plant will 
have a distinct front and back. People, most likely, will be rudely left 
with the back. There are two choices: 1 provide light either from above 
or all sides or bounce it around for the same effect, or 2 insert some kind 
of device so that the larger plants can be rotated. otherwise the idea is 
diffused light. 

Diffused light is .the method about which the day lighting people are 
providing so much current information ( they are also advocating the use 
of light atriums, another energy-conscious response that in effect 
promotes garden growth). Among the principles that appy to designing 
buildings to house gardens are: 1 a gable or gambrel glazed roof with 
light from more than one direction increases the intensity of light and 
evens light intake throughout the day; 2 the higher this is the more light; 
3 if it is slightly tinted, less light will be taken in but, less will bounce 
back out; 4 if canted in one direction only, the glazing should be at the 
same angle as should a solar panel. Lessening the effective shape of the 
lightwell--for instance, by canting its edge walls back 45 
degrees--increases available light. So do several lamps from each side 
instead of one higher wattage lamp on top. So do highly reflective walls 
with smooth texture and flat white paint. Glossy paint creates hot spots. 
Tinted, reflective, and translucent glazing cut down intensity and effect 
the spectral distribution of what is taken in by the plants. 

In conclusion, the perimeters for artificial lighting are pretty much 
the same as for lighting people: efficiency, lifespan, color rendition, and 
light throw. Natural lighting should be used as the main source of light 
throughout the daylight hours. 8 

STRUCTURE 

Dispite visual logic, says landscape architect Mark Morrison, 
gardens are heavier than computers. He says to figure 400-500 lb/sq ft as 
a general rule. A large ficus can be as much as 800 lb, but it can also be 
placed over collumns or beam lines near collumns so that the structure 
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can be geared to a lower average. Regular soil mixes wetted down should 
be figured at 100-150 lb/cu ft. Nurseries can help with individual plant 
weights. 

If trees are too big to be installed by hand, the structure has to be 
adequate for the machinery to install them and, if need be, replace them. 
The finish floor material has to be adequate for this too, and some kind of 
continuing access through doors or windows has to be designed. 9 

The structural system where indoor gardens grow must separate the outdoor 
climate and the climate within. The sunlight however, must be allowed to freely 
penetrate the interior of an indoor garden. This means that the usual structure for 
an inclosed garden is glass held in some type of frame whether it is metal, plastic, or 
wood. Translucent canvas covering has been used in a few instances and is a viable 
alternative to glass. There are examples in the case studies section of these 
applications. 

PLANTERS AND DRAINAGE 

Planters on top of a foundation and isolated from the ground should be of solid 
enough construction so that the risk of cracking by plant roots is minimized. Roots 
of plants are capable of breaking concrete if restricted to a small area. The planters 
should be deep enough to allow four feet of soil--the recommended minimum depth 
for growing trees--plus gravel for drainage. planters that are built right on top of 
the ground without benefit of foundation should be built similar to outdoor planters. 

Isolated planters should have provisions for drainage. Drainage for these 
planters can be accommodated by drain pipes in gravel beds or just a gravel bed 
alone. Without drain lines however, PVC pipes stuck vertically into the gravel 
layer at various intervals so the maintenance crew can stick something down to 
check water levels is recommended.1 0 If necessary, excess water can be siphoned 
out through a flexible garden hose.1 1 Waterproofing membranes protected from 
the gravel by fiberous plywood is a good idea for indoor planters. 

Planning indoor planters whether isolated from the natural soil or directly 
built into the soil requires carefull consideration of building materials; and 
accommodations for plants and water. 

TEMPERATURE CONTROL 

The air in a building that houses plants must be more closely controlled due to 
the growing of plants year around. The following is an outline on air control for 
indoor plants: 

Building maintenance includes, minimum: temperatures in the 70s 
day, 60s night (for tropical plants) ; and humidity of at least 50%. 
Fountains in gardens can raise humidity and, needless to say, HV AC vents 
shoiuld never blow directly on plants. With quasi-greenhouse glazing, 
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there is danger of heat build up. Ventilation can be designed to relieve 
heat build up as well as poison gas hazards from such sources as asphalt 
paving, ammonia, carbon tetrachloride cleaners, paint and varnish, 
sulfer dioxide, and cigarett smoke.12 

Evaporative cooling systems combined with water spray heating systems can 
heat and cool a garden most effective. In a hot dry climate they are even more 
effective due to the high humidity output that characterizes such systems. 
Evaporative cooling is relatively cheaper than other types of air conditioning. 
There are several case studies in the case studies section that use evaporative cooling 
and would give an idea of how an evaporative cooling and heating system can be set 
up. 

WATER 

The problem of how to supply water to indoor plants has always been a 
problem. some gardeners prefer hand watering; others prefer automatic watering 
that eliminates labor cost. Hand watering involves hoses and hoses need a source of 
water. Hoses have a tendency to snake about causing a hazard to people walking by, 
so a system that will keep the hoses out of the way is recommended. Also, storage 
may be needed for the hoses to hang and dry. 

Automatic watering can be set up in several ways. An overhead system that 
imitates actual rainfall can be installed so that the leaves of the plants will be washed. 
Another system can be installed, for plant and garden aesthetics, so that watering 
goes on close to the ground. Last, a system of buried drip-pipes can be set up. This 
sytem is completely hidden and can control the amount of water a plant receives 
with a very fine measure of control. Either way a watering system is set up, water 
must be given great consideration in indoor gardens. 

Many of the guidelines and requirements of indoor and outdoor gardens are 
interchangeable and are by no means written in stone. The designer is encouraged 
to go beyond these guidelines and come up with better and inovative ideas for 
solving the requirement problems of gardens both indoors and outdoors. It is hoped 
that the requirements layed out here will be used only as a springboard for future 
design work. 

CODES AND ZONING 

The design of the botanical garden for Lubbock should comply to all Local 
codes and ordinances and the Universal Building Code. Zoning for the garden 
should comply to the zoning type for public facilities. Since the garden is located in 
a residential area there may and may not be a zoning problem. The Lubbock 
Zoning Ordinace Manual should be consulted if and when a problem arises with 
zoning. 

HUMAN BEINGS 

Basic fundamental principles of design for human beings should be employed 
in the design of the garden. Sitting heights, stairs, scale, and reach should all be 
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designed around the dimensions of people. Of course. The temperature for human 
beings corresponse to that of most plants. Somewhere between 68 and 78 degrees is 
comfortable for most people. 

ACOUSTICS 

The acoustics of the auditorium, the orientation room, the meeting rooms, the 
class rooms, and the seminar rooms should be designed on sound principles of 
acoustical design that have been established and throughly tested. Everyone in the 
audience should be able to hear clearly what is going on. 
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COST ANALYSIS-----
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COMMERCIAL/INDUSTRIAL 
INSTITUTIONAL 2.040 Auditorium 

COSTS PER SQUARE FOOT OF FLOOR AREA 
S.F. Area 12000 15000 18000 21000 24000 

EXTERIOR WALL 
L.F. Peflmeter 440 500 540 590 640 

Face Brick with Concrete Steel Frame 86.40 77.50 81.65 80.25 79.30 

Block Back-up Beanng Wall 83.45 81.35 79.30 78.05 77.20 

Precast Concrete Steel Frame 81.30 79.35 77.50 76.35 75.55 

Decorative Concrete Block Beanng Wall 65.80 64.40 63.05 62.25 61.65 

Steel Frame 75.40 74.25 73.15 72.50 72.00 
Concrete Block 

Beanng Wall 64.30 63.00 61.80 61.10 60.55 

Perimeter Adj. Add or Deduct Per 100 L.F. 5.65 4.50 3.70 3.25 2.75 

Story Hgt. Adj. Add or Deduct Per 1 Ft. .87 .81 .70 .70 .60 

FOR BASEMENT, add $11.80 per square foot of basement area 

27000 30000 33000 36000 

665 700 732 770 

77.90 76.95 76.15 75.60 

75.90 75.10 74.40 73.90 

74.45 73.70 73.10 72.00 

60.85 60.35 59.85 59.50 

71.35 70.95 70.55 70.30 

59.80 59.40 58.90 58.65 

2.50 2.20 2.05 1.85 

.60 .55 .55 .55 

The above costs were calculated usmg the basic specifications shown on the facing page. These costs should be adjusted where necessary for 
design alternatives and qwner's requirements. Reported completed project costs, for this type of structure, range from $28.70 to $111.00 per S.F. 

COMMON ADDITIVES Description Unit Cost 

CLOSED CIRCUIT SURVEILLANCE. One stat1on 
Camera and monitor Each $745 

I For additional camera stations, add Each 440 
EMERGENCY LIGHTING, 25 watt battery operated 

Lead battery Each 280 
Nickel cadmium Each 425 

SEATING 
Auditorium chair, all veneer Each 84 

Veneer back, padded seat Each 100 
Upholstered, spring seat Each 120 

Classroom, movable chair & desk Set 65-120 
Lecture hall, pedestal type Each 84·250 

SMOKE DETECTORS 
Ceiling type Each 110 
Duct type Each 285 

SOUND SYSTEM 
Amplifier, 250 watts Each 1125 
Speaker, oHice Each 78 

Industrial Each 170 
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Auditorium 
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coMMERCIAL/INDUSTRIAL 
INSTITUTIONAL 2.11 0 Club, Social 

........ ~ 
. , . ,. 

COSTS PER SQUARE FOOT OF FLOOR AREA 
S.F. Area 4000 8000 12000 17000 22000 

EXTERIOR WAll 
L.F. Perimeter 280 386 520 585 640 

Stone Ashlar on Steel Joists 80.80 69.05 66.15 61.80 59.15 

Concrete Block Wood Joists 80.00 68.65 65.85 61.60 59.10 

Face Brick on Steel Joists 76.85 66.35 63.70 59.80 57.50 

Concrete Block Wood Joists 76.00 65.90 63.35 59.65 57.45 

Decorative Steel Joists 72.95 63.65 61.30 57.90 55.90 

Concrete Block Wood Joists 71.10 62.20 59.95 56.70 54.80 

Perimeter Adj. Add or Deduct Per 100 L.F. 11.20 5.60 3.75 2.60 2.05 

Story Hgt. Adj. Add or Deduct Per 1Ft. 1.80 1.25 1.15 .85 .80 

FOR BASEMENT, add $11.50 per square foot of basement area 

27000 32000 37000 42000 

740 840 940 940 

58.25 57.70 57.20 55.80 

58.25 57.70 57.20 55.85 

56.70 56.20 55.75 54.55 

56.65 56.20 55.75 54.60 

55.20 54.75 54.35 53.30 

54.10 53.70 53.35 52.30 

1.70 1.40 1.25 1.10 

.70 .65 .65 .60 

The above costs were calculated using the basic specifications shown on the facing page. These costs should be adjusted where necessary for 
design alternatives and owner's requirements. Reported completed project costs, for this type of structure, range from $27.20 to $90.40 per S.F. 

COMMON ADDITIVES 
,. 

Description Unit Cost Description Unit Cost 

BAR, Front Bar L.F. $185 KITCHEN EQUIPMENT, cont. 
Back bar L.F. 145 • Freezer. 40 C.F. Each $4725 

BOOTH, Upholstered, custom, straight L.F. 91·145 Ice cube maker, 50 lb. Each 1600 
"L" or "U" shaped L.F. 100-160 LOCKERS, Steel, Single tier, 60" or 72" Openmg 76-125 

EMERGENCY LIGHTING, 25 watt battery operated 2 tier, 60" or 72" total Opening 47-67 
Lead battery Each 280 5 tier, box lockers Opening 27·36 
Nickel cadmium Each 425 Locker bench, Lam. maple top only L.F. 16.35 

FLAGPOLES, Complete Pedestals, steel pipe Each 26 
Alummum, 20' high Each 885 REFRIGERATORS, Prefabricated, walk-in 

40' high Each 2100 7' ·6" High, 6' X 6' S.F. 90 
80' high Each 10,200 10' X 10' S.F. 72 

Fiberglass, 25' high Each 960 12' X 14' S.F. 64 
40' high Each 3025 12' X 20' S.F. 61 
60' high Each 4075 SMOKE DETECTORS 

KITCHEN EQUIPMENT Ceiling type Each 110 
Broiler Each 2625 Duct type Each 285 
Coffee urn, twin 6 gallon Each 4400 SOUND SYSTEM 
Cooler, 6 ft. long Each 2500 Amplifier, 250 watts Each 1125 
Dishwasher, 10.12 racks per hr. Each 2350 Speuer, office Each 78 
food warmer Each 530 lifo Industrial Each 170 

Use LOCATION FACTORS on pages 389 to 393 
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2.11 0 Club, Social 
.,. 

Model costs calculated for a 1 story building with 12 foot story height and 22.,000 square feet of floor area 

SPECIFICATIONS 
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2.170 Community Center 

.,... 
COSTS PEA SQUARE FOOT OF FLOOR AREA 

S.F. Area 4000 6000 8000 10000 12000 14000 16000 18000 20000 
EXTERIOR WALL 

L.F. Perimeter 260 340 420 453 460 510 560 610 600 

Face Brick with Beanng Walls 66.60 63.10 61.25 58.45 55.75 54.95 54.40 53.90 52.45 

Concrete Block Back-up Steel Frame 64.30 61.20 59.60 57.15 54.80 54.10 53.65 53.25 51.95 

Decorative Beanng Walls 60.45 57.70 56.30 54.15 52.10 51.50 51.05 50.65 49.55 

Concrete Block Steel Frame 58.50 56.15 54.95 53.10 51.40 50.90 50.55 50.20 49.25 

Tilt Up Concrete Bearing Walls 59.50 56.90 55.55 53.50 51.55 51.00 50.60 50.20 49.15 

Wall Panels Steel Frame 57.20 55.00 53.85 52.20 50.60 50.15 49.80 49.55 48.65 

Perimeter Adj. Add or Deduct Per 100 L.F. 9.35 6.20 4.65 3.75 3.10 2.70 2.35 2.10 1.85 

Story Hgt. Adj. Add or Deduct Per 1 Ft. 1.15 .95 .95 .80 .65 .65 .60 .60 .50 

FOR BASEMENT, add $13.50 per square foot of basement area 

The above costs were calculated usmg the basic specifications shown on the facing page. These costs should be ad;usted where necessary for 
design alternatives and owner's reqUirements. Reported completed pro;ect costs, for this type of structure, range from $33.50 to $85.00 per S.F. 

COMMON ADDiTIVES 
Description Unit Cost Description Unit Cost 

BAR, Front Bar L.F. $185 MOVIE EQUIPMENT 
Back bar L.F. 145 Projector, 35mm Each $5825-9800 

BOOTH, Upholstered, custom straight ' L.F. 91 ·145 Screen, wall or ceiling hung S.F. 4.48·9.40 
"L" or "U" shaped L.F. 100·160 PARTITIONS, Folding leal, wood 

BOWLING ALLEYS, mcl. alley, pinsetter Acoustic type S.F. 3444 
Scorer, counter & misc. supplies, average Lane 40,000 SEATING 
For automatic scorer, add Lane 13,800 Auditorium chair, all veneer Each 84 

EMERGENCY LIGHTING, 25 watt battery operated Veneer back, padded seat Each 100 
Lead battery Each 280 Upholstered. spring seat Each 120 
Nickel cadmium Each 425 Classroom, movable chair & desk Set 65-120 

KITCHEN EQUIPMENT Lecture hall, pedestal type Each 84-250 
Broiler Each 2625 SOUND SYSTEM 
Coffee urn, twin, 6 gallon Each 4400 Amplifier, 250 watts Each 1125 
Cooler, 6 ft. long Each 2500 Speaker, office Each 78 
Dishwasher, 10-12 racks per hr. Each 2350 Industrial Each 17{1 
fOOd warmer Each 530 STAGE CURTAINS, Medium weight S.F. 10.95 
Freezer, 50 C.F. Each 4725 SWIMMING POOlS, Complete, gunite S.F. 22·35 
Ice cube maker, 30 lb. Each 1600 
Range w1th 1 oven Each 1925 

Use LOCATION FACTORS on pages 389 to 393 
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2.280 Garage, Underground Parking 
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COSTS PER SQUARE FOOT OF FLOOR AREA 
S.F. Area 20000 30000 40000 50000 

EXTERIOR WAll 
L.F. Peflmeter 400 500 600 650 

Reinforced Concrete R/ Conc. Frame 38.20 36.10 35.10 33.80 

Perimeter Adj. Add or Deduct Per 100 LF. 3.15 2.10 !.55 1.25 

Story Hgt. Adj. Add or Deduct Per I Ft. 1.20 1.00 .85 .80 

BASEMENT - Not Applicable 

---- ~· 

-

I 1 Et 
..1..:..1.. 

75000 100000 125000 150000 175000 

775 900 1000 1100 1185 

32.15 31.30 30.70 30.25 29.90 

.85 .60 .50 .45 .35 

.60 .55 .45 .45 .40 

The above costs were calculated using the basic specifications shown on the facing page. These costs should be adjusted where necessary for 
des1gn alternatives and owner"s requirements. Reported completed project costs, for this type of structure, range from $22.00 to $50.00 per S.F. 

Unit Cost COMMON ADDITIVES Description 
~--~------------------------------------~ AUTOMATIC GATES, 8' arm. 1 way 

2 Way 
BOOTH for attendent 
ELEVATORS. Hydraulic passenger, 2 stops 

1500# capacity 
2500# capacity 
3500# capacity 

FEE INDICATOR, 1" display 
TICKET PRINTER & DISPENSER, Standard 

Rate computing 
Card control station, single period 

4 Period 
Key station on pedestal 
Coin station, multiple coins 

PAINTING Parking stalls 
PARKING BARRIERS 

Timber with saddles. 4" x 4" 
Precast concrete, 6" x 10" x 6' 

TRAFFIC SIGNS, directional, 12" x 18" 

Use LOCATION FACTORS on pages 389 to 393 
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Each $2925 
Each 3000 
Each 3850 

Each 37,500 
Each 39,650 
Each 43,375 
Each 1325 
Each 4650 
Each 4775 
Each 565 
Each 585 
Each 425 
Each 2375 
StaH 2.15 

LF. 3.91 
Each 27 
Each 26 
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II ~~"'tlllllllli[ll~ r. 2.280 Garage, Underground Parking~ 

Model costs calculated for a 2level bull(l,g wtth 10 foot story height and 100,000 square feet of floor.,... l 
-UNIT 

NO. SYSTEM/ COMPONENT SPECIFICATIONS UNIT ,~s' CMT Ur -1.0 FllUNDATIONS 

.I I Footings & Foundations I Poured concrete; strip and spread footings, and w~ S.F. Ground 6.00 3.00 

.4 I Piles & Caissons IN/A - -

. 9 l l'wr•v•linn & Backfill I r . 
1 24' deep S.F. Grou~i 4.28 2.i4 

2.0 SUBSTRUCTURE 

.1 I Slab on Grade I 5" concrete with vapor barrier and granular base S.F. Slab 2.44 1.22 

.2 I Spectal Suu)uu~<ure) I N/ A - - -
3.0 SUPERSTRUCTURE 

.1 I Columns & Beams I Concrete columns l.F. Column 83 .42 

.4 I Structural Walls I N/ A - -

.5 I Elevated Floors I Cast·in·place concrete beam and slab S.F. Floor 11.32 5.~ 

.7 I Roof I Cast· in·place concrete beam and slab S.F. Roof 11.27 5.64-

9 I Sta1rs rconcrete Fl ight 3150 .16 
4.0 EXTERIOR CLOSURE 

.I [Walls I r • .t.•"-"'ace concrete SJ. Wall 9.67 1.74 
5 I Extenor Wall Ftntshes N/A . .., -
6 • Doors I Steel overhead. hollow metal Each 2000 .08 
7 • Wtndows & Glazed Walls N/ A - - - I 

5.0 ROOFING 

.1 I Roof Covenngs 1 .. SJ. Roof 5.04 252 """" "'" .. u ..... 

.7 I InsulatiOn I N/ A - - -
8 I Openmgs & Specialties I NfA - -

6.0 INTERIOR CONSTRUCTION 

1 I Partttlons I N/ A - - -
1- 4 l lntenor Doors I N/ A -

5 I Wall Ftmshes I N/ A - -
6 :Floor Ftntshes IN/ A - - -
.7 I Cetltng Ftntshes N/ A -
9 l lntenor Surface/ Extenor Wall N/ A - - -

~- CONVEYING 

l Elevators Two oassen2er elevators Each 43300 .87 

.2 I Spectal Conveyors N/ A - - -
8.0 MECHANICAL 

.1 I Plumbtng [ Dratnage tn parking area .H. Floor .22 .21_ 

.2 I Ftre Protect1on I N/ A - - -
31 Heattn~ I N/ A 
.4 I Cooling [ E~fans Each 2770 .08 

.5 I Soectal Svstems N/ A - -
_i!l ELECTRICAL 

.1 I Servtce & Dtstrmuuu [200 ampere serv1ce. panel board and feeders S.F. Floor .05 .0?_ 

..1_ 1 Ltghttng & Power Fluorescent fixtures. receptacles. sw1tches and misc. power SJ. Floor .99 J2. 
_ 4 I Spec tal Electncal ~rm systems and~~~ ·~·~~"": Tgiltmg SJ. Floor .22 -?.?_ 

l!..Lo ~PECIAL CONSTRUCTION 

1 1 Soectalttes SJ. Floor .19 -~ 
.!.?.:.Q..J.ITEWORK Ttcket dispensers. booths . ... tnm••·~ 2ates 

J : Earthwork IN/ A -
31 Uttltttes i N/ A - - ::.. 

_ 5 ! Roads & Parkmg I N/ A - - -
7 j Stte lm~ruv~tn~lll) I ~/"A ;;.. - -

SUB-TOTAL -g 
GENERAL CONDITIONS ' "vernmJ and Profit ) 15~ .3.:! 
ARCHITECT FEES S'lo -~ 

1-- ]][ TOTALBUILDINcCOSl 
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COMMERCIAL/INDUSTRIA . . 
INSTITUTIONAL 2.390 Library 

COSTS PER SQUARE FOOT OF FLOOR AREA 
S.F. Area 7000 10000 13000 16000 

EXTERIOR WALL 
L.F. Perimeter 240 300 336 386 

Face Brick with Concrete R/ Conc. Frame 73.20 69.60 66.35 64.95 

Block Back-up Steel Frame 70.95 67.30 64.10 62.70 

limestone with R/ Concrete Frame 82.55 77.75 73.40 71.50 

Concrete Block Steel Frame 80.25 75.50 71.10 69.25 

Precast R/ Concrete Frame 69.95 66.70 63.85 62.65 

Concrete Panels Steel Frame 67.65 64.45 61.60 60.35 

Perimeter Adj. Add or Deduct Per 100 L.F. 9.65 6.70 5.20 4.25 

Story Hgt. Adj. Add or Deduct Per 1 Ft. 1.40 1.25 1.05 1.00 

19000 

411 

63.10 

60.85 

69.00 

66.75 

61.05 

58.75 

3.55 

.90 

FOR BASEMENT. add $19.40 per square foot of basement area 

22000 25000 28000 31000 

435 472 510 524 

61.70 61.00 60.50 59.55 

59.45 58.75 58.20 57.30 

67.10 66.15 65.45 64.15 

64.80 63.85 63.15 61.90 

59.80 59.20 58.75 57.95 

57.55 56.90 56.45 55.65 

3.05 2.70 2.40 2.20 

.80 .80 .75 .70 

The above costs were calculated using the basic specifications shown on the facing page. These costs should be adJusted where necessary for 
design alternatives and owner's requirements. Reported completed project costs. for this type of structure, range from $28.00 to $110.00 per S.F . . 
COMMON ADDIT,IVES 

Description Unit Cost Description Unit Cost 
CARRELS Hardwood Each $515·715 LIBRARY FURNISHINGS 
CLOSED CIRCUIT SURVEILLANCE. One station Bookshelf, 90" high, 10" shelf double face L.F. • --$85 

Camera and monitor Each 745 single face L.F. 68 
For additional camera stations, add Each 440 

ELEVATORS, Hydraulic passenger. 2 stops 
1500# capacity Each 44,990 
2500# capacity Each 49.290 
3500# capacity Each 50,865 

EMERGENCY LIGHTING, 25 watt battery operated 

Charging desk, built in with counter 
Plastic laminated top L.F. 360 

Reading table. laminated 
top 60" x 36" Each 505 

Lead battery Each 280 
Nickel cadmium Each 425 

FLAGPOLES. Complete 
Aluminum, 20' high • Each 885 

40' high Each 2100 
80' high Each 10,200 

Fiberglass. 25 • high Each 960 
40' high Each 3025 
60' high Each 4075 -

Use LOCATION FACTORS on pages 389 to 393 
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2.390 Library 

Model costs calculated for 1 2story building with 14 foot story height and 22,000 square feet of noor area 

SPECIFICATIONS 
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2.530 Restaurant 

-
. "' -

• ' T 

COSTS PER SQUARE FOOT OF FLOOR AREA 
S.F. Area 2000 2800 3500 4200 5000 5800 6500 7200 8000 

EXTERIOR WALL 
L.F. Perimeter 180 212 240 268 300 314 336 344 368 

Wood Siding Wood Frame 84.25 79.20 76.75 75.05 73.75 72.10 71.30 70.30 69.70 

Brick Veneer Wood Frame 90.15 84.20 81.25 79.25 77.65 75.65 74.70 73.40 72.75 

Face Brick with Wood Joists 93.45 B7.00 83.75 81.60 79.90 77.65 76.60 75.15 74.40 

Concrete Block Back-up Steel Joists 95.90 aa.a5 a5.30 a2.95 al.05 7a.60 77.45 75.85 75.05 

Stucco On Wood Joists as. 50 a2.85 ao.oo 78.10 76.60 74.65 73.80 72.55 71.90 

Concrete Block Steel Joists 87.25 al.55 78.70 76.80 75.30 73.35 72.50 71.25 70.60 

Perimeter Ad j. Add or Deduct Per 100 L.F. 10.70 7.70 6.15 5.15 4.30 3.70 3.35 2.95 2.70 

Story Hgt. Adj. Add or Deduct Per 1Ft. 1.05 .95 .85 .75 .70 .65 .65 .55 .60 

FOR BASEMENT. add $14.60 per SQuare foot of basement area 

The above costs were calculated using the basic specifications shown on the facing page. These costs should be adjusted where necessary for 
design alternatives and owner's requirements. Reported completed project costs, for this type of struc ture, range from $28.00 to $125.00 per S.F. 

COMMON AD.DITIVES 
Description Unit Cost Description Unit Cost 
BAR. Front Bar L.F. $185 FIREPLACE. Brick, not incl. chimney or foundation 

6,ack bar L.F. 145 
BOOTFf. Upholstered. custom straight L.F. 91·145 

30" x 24" opening Each $1250 
Chimney, standard brick 

"L" or "U" shaped L.F. 100·160 Single flue, 16" x 20" V.L.F. 38 
CUPOLA, Stock umt. redwood 20" X 20" V.L.F. 44 

3' x 3' x 3' aluminum roof Each 290 2 Flue, 20" x 24" V.L.F. 53 
Copper roof Each 370 20" X 32" V.L.F. 65 

F1berglass. 5' x 5' x 9' ·3" Each 2a75 KITCHEN EQUIPMENT 
6' X 6' X a• Each 3150 Broiler Each 2625 

DECORATIVE WOOD BEAMS, Non load bearing CAffee urn, twin 6 gallon Each 4400 
Rough sawn, 4" x 6" L.F. 4.97 Cooler, 6 ft. long Each 2500 

4" x a· L.F. 5.95 Dishwasher, 10-12 racks per hr. Each 2350 
4" X 10" L.F. 7.00 Food warmer Each 530 
4" X 12" L.F. a.oo Freezer, 40 C.F. Each 4725 
a· x a· LF. 9.85 

EMERGENCY LIGHTING, 25 watt battery operated 
Ice cube maker, 50 lb. Each 1600 
Range with 1 oven Each 1925 

Lead battery Each 280 REFRIGERATORS, Prefabricated, walk·in 
N1ckel cadmium Each 425 7' ·6" high, 6' X 6" S.F. 90 

10' X 10' SJ. 72 
12' X 14' S.F. 64 
12' X 20' S.F. 61 

Use LOCATION FACTORS on pages 389 to 393 
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2.530 Restaurant 

Model costs calculated for • 1 story building with 12 foot story height and 5,000 square feet of floor eree 

SPECIFICATIONS 
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~ATION ·-FACTORS 

STATE/ZIP CITY RES. COM II. STAn/ ZIP CITY RI!S. COM II. 
TEXAS (Cont) WEST VIRGINIA 
765 Temple .91 .84 247, 248 Bluefield .99 .99 
766, 767 Waco .86 .86 249 lewisbur1 .99 .99 
768 Brownwood .87 .87 250-253 Charleston .99 .99 
769 San Angelo .87 .83 254 _Martinsburl .94 .96 
77G-772 Houston .92 .96 255-257 Huntington ·.97 .99 
773 Huntsville .92 .92 258,259 Beckley .99 .99 
774 Wharton .92 .96 260 Wheelinl ~7 .98 
775 Galveston .92 .95 261 Parkersbur1 .97 .98 
776, 777 Beaumont .95 .98 262 Buckhannon .99 .96 
778 Bryan .91 .92 263,264 Clarksburg .99 .96 
779 Victoria .85 .86 265 Morgantown .99 .96 
780-782 San Antonio .86 .89 266 Gassaway .99 .99 
783, 784 Corpus Christi .85 .86 267 Romney .92 .93 
785 Me Allen .85 .84 268 Petersburg .99 .96 
786, 787 Austin .91 .90 WISCONSIN 
788 Del Rio .86 .88 530-532 Milwaukee .96 .95 
789 Giddings .91 .92 534 Racine .99 .93 
790, 791 .. Amarillo .91 .91 535, 537 Madison .95 .94 
792 Childress .88 .90 538 lancaster .95 .92 
793, 794 lubbock .88 .89 539 Porta~e .95 .92 
795, 796 Abilene .87 .87 540 New ichmond 1.01 .92 
797 Midland .86 .88 541-543 Green Bay .95 .92 
7911. t99 El Paso .85 .85 544 Wausau .95 .91 
UlAH ·' 545 Rhinelander .95 .91 
840. 841 Salt Lake City .94 .96 546 La Crosse .95 .92 
843, 844 Ogden .95 .92 547 Eau Claire 1.01 .92 
845 Price .95 .94 548 Superior 1.01 .95 
846 Provo .95 .94 549 Oshkosh .95 .92 

VERMONT WYOMING 
050 White River Jet. .89 .88 820 Cheyenne .98 .98 
051 Bellows Falls .89 .88 821 Yellowstone Nat'l. Park .98 .93 
052 Bennington .89 .88 822 Wheatland .98 .93 
053 Brattleboro .89 .88 823 Rawlins .98 .93 
054 Burlington .89 .89 824 Worland .98 .93 
056 Montpelier .89 .89 825 Riverton .98 .92 
057 Rutland .89 .88 826 Casper .98 .92 
058 St. Johnsbury .89 .89 827 Newcastle .98 .92 
059 Guildhall .89 .89 828 Sheridan .98 .93 

VIRGINIA 829-831 Rock Springs .98 .93 
220, 221 Fairfax .94 .96 CANADIAN FACTORS (reflect Canadian currency) 
222 Arlington .94 .96 ALBERTA 
223 Alexandria .94 .96 Calgary 1.03 1.01 
224, 225 Fredericksburg .94 .96 Edmonton 1.04 1.01 
226 Winchester .94 .96 

BRITISH COLUMBIA 227 Culpeper .94 .96 
228 Harrison burN, .94 .96 Vancouver 1.06 1.05 
229 Charlottesvi e .88 .87 MANITOBA 
230-232 Richmond .88 .86 Winnipeg .99 .99 
233-235 Norfolk .85 .85 NEW BRUNSWICK 
236 Newport News .86 .85 Saint John .92 .90 
237 Portsmouth .85 .85 Moncton .92 .90 ., 
238 Petersburg .88 .86 

NEWFOUNDLAND 239 Farmville .88 .86 a: 
240, 241 Roanoke .86 .83 St. John's .93 .91 0 
242 Bristol .86 .79 NOVA SCOTIA .. 
243 Pulaski .86 .83 Halifax .91 .90 (,) 
244 Staunton .88 .87 ONTARIO c 245 Lynchburg .86 .82 
246 . Grundy .99 .99 Hamilton 1.05 1.01 II. 

l ondon 1.03 1.00 
WASHINGTON Ottawa 1.04 .99 z 
980. 981 Seattle .99 1.05 Sudbury 1.02 .99 0 
982 Everett .99 1.05 Toronto 1.06 1.05 -983. 984 Tacoma 1.06 1.06 PRINCE EDWARD ISLAND 

.. 
985 Olympia 1.06 1.05 Charlottetown .92 .90 c 
986 Vancouver 1.08 1.04 8 988 Wenatchee .99 1.04 QUEBEC 
989 Yakima 1.06 1.04 Montreal 1.05 .97 ... 
990-992 Spokane 1.04 1.06 Quebec 1.04 .96 
993 Richland 1.04 1.04 SASKATCHEWAN • 994 Clarkston 1.04 1.04 Regina 1.00 .99 

Saskatoon 1.00 .99 

--

393 
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SOURCE: William F. Horsley, Means Square Foot Costs, 6th edition, Robert Show 
Means Company Inc., 1985. 
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CONSULTANT/OWNER SERVICES 

I Arch. I Struct. I Mech. I Elect. I Landsc. I Owner 

Soil and Rocks: 
South Waterfall $175 , 000 X X X X X 
North Rock Cliff 55 , 000 X X X 
Soil Materials 40 , 000 X 
Soil Installation -

Equipment Rental 10,000 I I I I I X 
Soil Installation -

Temporary Labor 5,000 
I I I I ! X 

I 
X 

I 

Sub-Total: $ 285,000 

Plants : 
Understory Plants 

(Largest in Numbers) $ 75,000 ! X i X ...... 
Large Specimen Plants 45,000 I l Q\ X X ...... Co llection Plants (Orchids etc.) 45,000 X I X 
Transportation - Trucking Plants 25,000 I 

X 

I 
X I 

Travel - Selection/ Purchase 7,500 I X X 
Containers, Hangers , Props 5,000 

I 
X X 

Freight (Importing) 1,250 X I X 
Plant Broker (Importing) 750 I X I X 

Sub-Total: $ 204,500 

General EguiEment/ Materials: 
Emergency Generator $ 50,000 X X X I X 
Step Van 15,000 I I I X 

' 
Signage 12 , 500 X ' X 
Skywalk Floor 5,000 X X 
Carts ( 4 ) 1 , 200 I ! I i X I I 
Fogger 850 

I 
X i X I X I X 

i I 
Hand Tools 750 ' X 

Sub-Tota l $ 85 , 300 



Consultant/Owner Services (Page 2) 

I I Arch. I Struct. I tvlech. I Elect. I Landsc . , Owner 

Water: 
Reverse Osmosis Water Treatment-

R.O. Machine (10,000 Gal/Day) $ 30,000 X I X X X 
Storage Tanks 15,000 X I X X X 
Distribution System 4,000 X X 

Irrigation and Fog System 20 , 000 X X 
Watering Materials 1,000 

I X I X 

Sub-Total : $ 70,000 

Lobby: 
Di splay Cases/Millwork $ 35,000 X 
Floor Covering 18 , 000 X 
Graphics 5 , 000 X 

""""' Greeter ' s Counter 3,500 X I I I X 
~ -Miscellaneous 8,000 X 

Sub-Total : $ 69,500 

Interior Plan: 
Consulting $ 5 ,000 

I 
X 

Travel - Ideas & Information 5,000 X 

I 
X 

Architect 40 , 000 
I 

X X X X X 

Sub-Total: $ 50 , 000 

Pedestrian Ways : $ 15 , 000 
I 

X 

I 
X I I X I X 

i 
I 

Sub-Total : $ 15,000 
I ! I I I I 

I 

I 
j 



Consultant/Owner Services (Page 3) 

Arch . I Struct . I ME~ch . I Elect. I Landsc . I Owner 

Interior Lighting - Additional: 
Materials $ 50 , 000 I X 

I I I 
X I X 

Consultant 5 ,000 I I X 
Connect Lights in Plans -

(Stop Order #25) 1, 500 I I I I X j 

Sub-Total $ 56,500 

Contingency: ( 15%) $ 12 5 ,000 

Additional Items: 
Freight Elevator $ 65,000 
Paving 15,000 
Loading Dock 10,000 

...... 
~ Sub-Total: $ 90 , 000 ~ 

GRAND TOTAL: $1 , 050 ,8 00 



SOURCE: Crystal Bridge Concepts Report, Loftis, Bell, Downing, and Partners, 
Architects and Planners. 
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Local Climatological Data 
Annual Summary With Comparative Data 

1983 
LUBBOCK, TEXAS 

Narrative Climatological Summary 

\ 
\ 

\: 
\. ,, 

Lubbock is l ocated on a pla teau area of ~orthwestcrn Texas that is referr ed t o locally as t he S0uth Pl~ins 
Region. The gene ral elevation of the area is about 3250 fee t. The Snuth Plains Region is a ~a~0 r p~rt n f 
the Llan o Esta cada . The latter wh ich covers a large portion of :\orthwest Texas , i s bounded 0 :1 th e east and 
sou theast by an erosional escarpment tha t is usually referreJ t Ll as the " Cap Roc k . " The Ll ano :O:stacado 
extends southwes tward int o the upper Pec os \'alley and westward into eastern :\ew Mexico . 

The South Plains are predominately level, but conta in numerous mino r irregu la ri t ies such a s sma ll p l ayas (o r 
clay lined depressions ) and small stream v~lleys . During the rainy months the playas co llect run- o ff water 
and form small lakes or ponds . The strea~ val l eys d r ain into the major rivers o f West Texas, but t h r oughout 
most o f the year these streams carry onlv ve r y light fl ows . 

The esca rpment of "Cap Roc k" is the prima r v terrain 
smooth wind flow patterns across the South Plains. 
most noticeab le "influence is on southeasterlv winds 
escarpment . 

feature that caus es a noticeable distortion of the 
It causes cons iderable deflection of wind flow . The 
as they are deflected upwar d along the face of the 

The Lubbock a r ea is the heart of the largest cot ton producing s ect ion of Texas . Grain sorghuc pr oduct i on 
and ca ttle feed ing make significant contr ibu tions to the agroeconomy of the area . Irrigat i on fr on under
ground sources is often used as a supplenent t c natural rainfa ll t o improve c r op yields. The soils of the 
reg ion are sandy c l ay l oams which consis: of limy clays, silts , and sands of ~ reddis h hue . 

The area is semiarid, transition;l l between the desert conditions on the west an d t he humi d c li~a t es to the 
east and southeast. The normal annual prec ipitation is 18.41 inches. The greatest monthly rain fall totals 
occur from May tl1rough Sep t ember when war~ ~oist tropical air may be carried into the area fr o~ t he Gulf of 
Mexico . This a ir mass often brings moderate to heavy afte rnoon and evening thunderst orms, ~~i ch may be 
accompanied by ha il. Precipi t at i on across the area is characterized by its vari abi l ity . An:1ua ~ t otals at 
Lubbock during t he period o f record range from as much as 40 . 55 inches to a l ow value o f on l y S . 73 inches . 
The monthl y prec ipitation e xtremes range from 13.93 inches to none or trace amounts in s eve r al iso l ated 
months. 

Snow may occ ur f r om late Octobe r until A?ri l . Each snowfal l is generally light and seldom re~ai ns on the 
ground f or mor e than two or three days a t any one period. 

The normal annual temperature is 59.7°F . Th~ wa rmest months are June, July and Augus t wi th a normal daily 
maximt.an in July of 92 . 4•. The coldest mo:1ths an: December and January with a no rmal da i ly cin i :num tempera
ture in January of 24 .a• . Fo r the nearby area the record maximum temperature is 109 • and t he all - time 
minimum tempera ture is minus 17°. 

Maximum winds are associated primarily with intense thunderstorms and, although they are of s !-.c- n duration , 
they at times may cause si gnificant damage to structures . Winds in excess of 25 }~H occas i onally occur fo r 
periods of 12 hours o r longer . These prolonged winds are general ly associated with late win ter and spring
time low-pressure centers. The stronger winds us ual l y blow from a westerly dir ec tion . 

These strong wi nds may bring wi despread dust and can cause d iscomfort t o resid en ts for pe ri ocs o f seve r al 
hours. The pre cipitation patterns of t he pr evious few days and the agricultural practi ces o f t ~ e a rea 
significantl y affec t the pattern and amount o ~ the dust . 

Overall the climat e of the region is rat ed as pleasant . Mos t periods of disagreeable weather ar e o f short 
duration . They general ly occur from the winter months into the ear l y summer months . 

The summer heat i s gene r a lly not considered oppressive, although intrusions of a t ropi cal a ir :-: ;1s s wil 1 
bring some periods of relatively hi gia hur:-.ieity . One moderating factor i s a va riab le , but usu:; l lv gentl e , 
wind. Intrusions o f dry air from t he west often reduce the discomfort from the s umme r he a t anc lower mi n imun 
temperatures into the sixt i es . 

noaa NATIONAL ENVIRONMENTAL SATELLITE, I NATION A L CLIMAT IC DATA CENTER 
NATIONAL OCEANIC AND I 
ATMOSPHERI C ADMINISTRATION DATA. AND INFORMATION SERVICE ASHEVIL LE. N.C. 
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One Myriad Gardens· Oklahoma City, OK 73102 

Myr dens 

Mr. Lee A. Hill 
411 Gaston Hall 
Texas Tech University 
Lubbock, Texas 79406 

Dear Mr. Hill: 

March 3, 1986 

I am enclosing the information you requested. We certainly 
appreciate your interest in Myriad Gardens. If you have any 
other questions, please do not hesitate to contact me. 

Sincerely, 

Mike Bush 
Director 

Enclosures: Concept Report 
Membership Brochure 

syd 

Let's Get Growing Brochure 
Vision 
A Myriad of Questions 



MYRIAD OF QUESTIONS 

4 September 1985 

This is a revised list of questions that have been asked of 
me in my first year as Director. I have also added a few 
questions of my own that I'm sure the public would ask if 
given the opportunity. I hope this list of questions and my 
current best attempts to answer them will provide you the 
gamut of public concern. 

1. WHAT IS MYRIAD GARDENS? 

A downtown, urban botanical garden combining educa
tional, cultural and horticultural opportunities for 
the general public in a pleasant, green, display
oriented setting . 

2. WHERE IS MYRIAD GARDENS? 

Centered between the Myriad Convention Center and 
Festival Plaza or bordered by Sheridan and Reno and 
Hudson and -Robinson. 

3. WHAT IS THE TUBE? 

A conservatory (greenhouse) for the public display of 
tropical and flowering plants. 

4. WHAT DOES IT -DO? 

It "conserves" tende r tropical plants from the rigors 
of our temperate climate and provides a means to grow 
and display these plants to the public. 

5. WHAT'S IT GOOD FOR? 

To educate the public about our world around us through 
the use of exciting, colorful displays of unusual 
g lants. 

6. ISN'T IT POORLY DESIGNED? 

No. This design has won Conklin-Rossant national 
awards and acclaim. Its unique shape will provide all 
who see it new ways to describe OKC. 



7. WON'T IT BE TOO HOT FOR PLANTS AND PEOPLE? 

No. Minor adjustments have been made to more precisely 
direct the 400,000 cubic feet of evaporatively cooled 
air that enters the Crystal Bridge each minute. This 
will provide the proper environment for lux~rious 
growth and casual viewing. 

8. WHAT TEMPERATURE WILL YOU KEEP IT? 

0° . . 90°F . d d Optimum range 6 F m1n1mum, max1mum, excee e 
only on the coldest and hottest of days. 

9. HOW BIG IS IT? 

The conservatory (glazed) portion is 224' long and 70' 
diameter, allowing 50' tall palms to grow inside with 
room to spare. 

10. WHO WILL USE IT? 

The general public will be the most important visitor, 
along with students. Groups of all kinds will find 
enjoyment with special tours. 

11. WHEN WILL IT BE OPEN? 

The horticultural completion of the Crystal Bridge will 
require 6 - 10 months once the funds have been raised 
to support this phase of construction. 

12. WILL THERE BE AN ADMISSION CHARGE? 

An extremely modest fee not to exceed $1 is now under 
study. This modest fee, when accompanied by chil
dren's, groups' and senior citizens' discounts, as well 
as regular weekly 'free' times, will make the Crystal 
Bridge accessible to all, while providing sanctuary for 
both visitors and displays. 

13. WHAT WAS ON THE SITE ORIGINALLY? 

The Biltmore Hotel, City National Bank Building, The 
Oklahoma Club and assorted feed stores. 

14. HOW MUCH MONEY HAS BEEN SPENT? 

To date, Myriad Gardens represents an investment in 
excess of $15,000,000 in the form of both public and 
private monies. 



15. HOW MANY OF MY CITY OF OKC TAX DOLLARS HAVE BEEN 
SPENT? 

Much of the funding has been provided through federal 
programs. The breakdown is as follows: 
Total Funding 

Urban Renewal 
Federal HUD Grant 
Federal EDA Grant 
OKC Revenue Sharing 

with Federal Government 
Park Fund Bonds 
Private Donations 

$ 2,302,000 
350,000 

4,900,000 

4,260,000 
550,000 

3,000,000 
$15,362,000 

16. HOW MUCH MORE MONEY IS NEEDED? WHY? FOR WHAT? 

Remaining projects for the Gardens include: Horticul
tural completion of the Crystal Bridge, development of 
the East Garden, renovations of the West Garden and 
construction of support facilities, totalling 
$6,000,000. 

17. HOW LONG HAS THE GARDENS BEEN UNDER CONSTRUCTION? 

Demolition of previously existing structures was begun 
in the early 1970's. Construction of the Crystal 
Bridge began in 1983. 

18. AFTER ALL THAT TIME AND MONEY, WHY ISN'T IT FINISHED? 

The current economic climate can be blamed only for 
the most recent of delays. Early delays hinge on a 
lack of serious community commitment and the enormous 
scope of this innovative project. 

19. WHAT'S THIS ABOUT A HOTEL? 

A $30,000,000 hotel is planned for the NW corner of the 
Gardens at Sheridan and Robinson. The hotel would 
compliment the Gardens architecturally and provide 
visitors and revenue. A federal UDAG Grant of 
$5,200,000 was awarded for this project. 



20. WHY DID YOU LOSE $5 MILLION FOR A HOTEL AND STILL 
NEED MORE MONEY NOW? 

Unfortunately the $5,000,000 loss was a federal grant 
dedicated for use on a specific hotel project and was 
lost when the developer was unable to obtain the 
necessary financing. The additional money we need does 
not include the hotel project. 

21. WILL THIS PLACE BE EDUCATIONAL OR JUST ALL SHOW? 

Education of the public about the wonders and beauty 
of plant life will always be central to our exhibits. 

22. CAN I BRING SCHOOL GROUPS? DAY CARE? NURSING HOMES? 

Yes, yes and yes. Groups of all sorts will be encour
aged to use the Gardens. 

23. WILL THE GARDENS BE AVAILABLE FOR WEDDINGS? PARTIES? 

Yes and yes. 

24. WILL THERE BE A FEE? 

Fees will be assessed in accordance with that acti
vity's impact on the Gardens. 

25. WILL THERE BE PADDLE BOATS? 

No. The lakes are for cooling and visual interest and 
not for active recreation. 

26. CAN I FISH? 

No. The fish are special Imperial Carp and used for 
wildlife interest. 

27. WILL THERE BE DUCKS? SWANS? 

These are both forms of wildlife compatible with 
Garden situations. Hopefully, the Gardens will have 
its representatives. 

28. CAN I HAVE A PICNIC? THROW A FRISBEE? FLY A KITE? 

Yes, yes and yes. Moderate recreational activities 
will be encouraged as long as neither the Gardens nor 
its visitors are bothered. 



29. WHY DOES THE GARDEN LOOK SO BAD? 

The Gardens has no budget for a permanent staff and 
must rely on only barely minimal assistance from t he 
OKC Parks and Recreation Dept. 

30. WHO RUNS THE GARDENS? 

A Trust of the City of OKC, The Myriad Gardens Authori
ty operates the Gardens for the City and has hired 
Director to carry out its programs. 

31. WILL THERE EVER BE SHADE? 

The soil at the Gardens will support excellent tree 
growth. With water, fertilizer and proper mainten
ance, the Gardens will be shadier and shadier each 
year. 

Mike Bush 



The rallying cry is "Let's Get Growing ... in 
the Myriad Gardens" and the rally symbol 
is the daisy. Our pretty, perky daisy, which 
blooms nearly year-around in Oklahoma, 
will be appearing throughout the city as 
the citizens' effort to "Get Growing" builds 
momentum. The Myriad Gardens will be 
the setting for all sorts of exciting events. 
Already, commitments to this project have 
been made and we share with you a few of 
them ... 

·The Oklahoma City Public Schools have 
adopted "Lets Get Growing ... at the 
Myriad Gardens" as an educational 
project. The children will be sporting 
daisy stickers to signify their partici
pation in this important effort. 

· Daisy-decked cannisters for donations 
will be on display in retail stores and 
fast food outlets which have agreed to 
"Get Growing" with us. 

· Leadership Oklahoma City Alumni 
Association has created an audio-visual 
presentation which will be available for 
a speakers bureau for local, civic, pro
fessional , cultural and horticultural 
organizations. Call the Myriad Gardens 
office at 232-1199 to arrange this 
interesting program for your association 
or club. 

·A planting day is planned for February. 
·Clean up days are scheduled in March. 
·A talent showcase for school children 

is on the drawing board . 
·A blooming celebration for the gardens 
growth next spring will unite all of the 
city. 

Throughout all of these exciting months, 
our daisies will be showing the world that 
we're going to have the Myriad Gardens a 
bloom ing success by spring 1986. Be a 
daisy. Be one of us as we "Get Growing" in 
the Myriad Gardens. 
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IT BEGAtf ... 
A group of citizens, looking at down
town Oklahoma City, decided a beau
tiful park would enhance the central 
business district and provide a relaxing 
atmosphere for workers,families,and 
tourists. What kind of a park? An urban, 
botanical garden, combining edu
cational, cultural and horticultural 
opportunities for the general public, 
in a pleasant, green, display-oriented 
setting. Preparation for the grounds 
began in the early 1970s, with the 
Crystal Bridge construction started in 
1983. These civic leaders, guided by 
Dean A. McGee, envisioned a blooming, 
blossoming Myriad Gardens, named 
for the adjoining Myriad Convention 
center in the heart of downtown Okla
homa City. 

WEARE ... 
Now, another group of dedicated 
people- people like you and me- have 
come together with the vow to "get 
growing:' They want to see in bloom 
the seeds of the Myriad Gardens which 
were sown 15 years ago. They want 
to see the Myriad Gardens properly 
landscaped and they want to see the 
Crystal Bridge become the magnificent 
tropical display it was intended to be. 
Joining these dedicated people in this 
effort are other civic leaders who 
believe completion of the Myriad Gar
dens is essential to the future growth 
of our great city. Making up these 
groups of interested citizens are 
professionals, school children, house
wives, senior citizens, educators, busi
ness men and women, clubmen and 
women ... plant growers and those 
who merely enjoy looking at plants. 

HOWVOU 
CAN HELP ... 
To make the Myriad Gardens a bloom
ing success by April 1986 is the goal. 
The nationally recogn ized Festival of 
the Arts was held along the west side 
of the Myriad Gardens last year and 
drew hundreds of thousands of visitors 
to Oklahoma City and to the gardens. 
When the 1986 Festival opens in April 
let's have the gardens in bloom. Let's 
get the gardens growing so we can 
blossom forth in April. 

What's needed? You- and thousands 
of other interested people, interested 
in the successful completion of the 
Myriad Gardens and the Crystal Bridge. 
You may want to contribute a strong 
back to weed and to hoe and to mow. 
You may prefer donating equipment. 
Perhaps your time is limited but you'd 
like to donate money for plants or 
trees or shrubs or flowers. 
What else will be needed? 

·Watering cans ($5 each) 
·Patio bricks ($6 square foot) 
·Hoses ($35 each) 
·Shovels ($20 each) 
·Lawn mowers ($400 each) 
·Step van ($15,000) 
·Accent shrubs ($25 each) 
·Reflecting pool ($25,000) 
• Water treatment system ($60,000) 
·Trowels ($7.50) 
·Daffodil bulbs ($30 per 100) 

Mike Bush, executive director of the 
Myriad Gardens and the Crystal Bridge, 
has a wonderful "wish list" of what is 
needed to complete the gardens. A 
few are listed in this brochure but 
there are many more from which you 
may choose for your donation. Call 
him at the Myriad Gardens office, 
232-1199, to discuss your contribu
tion. He will help you to "Get Growing" 
in the Myriad Gardens. 

\! 

The Myriad Foundation is a SOl(cX3) tax exempt organizatio 
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The purpose of this report is to id~ntify and ?efine.the 
problems and opportunities for the Myrlad.Gardens j Botanlc~l 
conservatory; and then to explore the solut1ons and · set a dl
r e ction for development , give preliminary design ·concepts 
and de fine a reasonable budg e t. 

An analysis of the existing structure and conditions sug
gests the following areas of concern as outlined in our pro
posal of 24 January 1985: 

1. Infrastructure 
2. Water Effects 
3. Plant Selection 
4. Electrical Generator 
5 . Directional Graphics 
6. Skywalk 
7. Fog 
8. Reverse Osmosis 
9. South Lobby 
10. Lighting Systems 
11. Pedestrian Ways 
12. North Lobby 
13. Exhibit Space 
14. Interior Sketch 
15. Budget 
16. Time-Frame. 

The following pages will address each of the preceeding 
items, and will be visually supplemented with the accompany
ing set of drawings. 

1. INFRASTRUCTURE: 

Already in place as a framework for the hardscape are the en
closure itself, the concrete walls and floors at either end, 
the heating, cooling and ventilating system, plus the sup
port facilities surrounding the conservatory itself. 

A natural outgrowth of the internal structures at each end 
and the circulation patterns inherent in the design already 
in place, is a "cascading effect" or hillside effect of 
plants, rocks and water . This will necessitate construction 
of rocks and containment areas for plants and water. 

Due to the enormous weight and difficulty of handling "real 
rocks", the rock construction will be simulated of concrete 
with internal steel reinforcement, carved and sculpted in 
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I such a way as to not only look perfectly real and nijttural, 
but provide containment for plantings, water courses ~ pools 
and lighting effects. 

There are several companies who work on a nationwide basis 
in sculpting rockscapes -- the most familiar examples of 
which can be seen at Disneyland, some water parks and cer
tain large resort hotels. Proposals will be taken from t he 
best of these and their experience can be drawn upon by t he 
Director and Landscape Architects in the designs. 

2. WATER EFFECTS: 

The main component of water effects will be the "feature wa
ter course(s)", which will be on the south end of the conser
vatory. It will begin on the high plateau from an unseen 
origin, and will spring from rocks, cascade over outcrop
pings and trickle through nooks and crannies as it makes its 
way down the slope. Points of interest will be created 
around the springs, the rushing cascades or behind the large 
falls. Plantings will be many and varied among the water 
features, and new and exciting views and experiences will be 
around every turn. 

Behind this romance must be the cold, hard, technical and en
gineering expertise to pump, filter, treat and control the 
water. This equipment and piping will be carefully stowed 
beneath and within the rock structure. Variable volume con
trols will enable rushing, gushing, splashing water to be 
softened to quiet, smooth flowing streams to vary the mood 
within a particular setting without actually varying the ar
rangement. The sounds of the machinery will be minimal due 
to the fact that it is powered by quiet electric motors, and 
that the remaining sound will be masked by the sounds of 
coursing water or eliminated by the remoteness of their loca
tion. 

3. PLANT SELECTION: 

The Crystal Bridge, as designed, will be devoted to the pub
lic display of tropical and flowering plant materials. 
Plants in around the waterfall will take advantage of a sha
dy north-facing slope, waterfall humidity and fog -- re
creating the lush green growth associated with wet tropical 
regions around the world. Broadleafed elephant ears, tall 
tree ferns, magnificent palms and soft filmy ferns will pre
dominate this relatively permanent planting. Changes in 
this south end of the conservatory would be to replace tired 
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plantings or introduce newer, 1exciting additions to our col
lection. The tropical foliage at this position around the 
waterfall will serve as a frame for visitors' first v ista 
f r o m the elevator doors at the third level. 

At the opposite end of the conservatory (the scene in the 
rear of the rendering), the display of seasonal tropical 
p lant materials will be featured. This seasonal tropical en
vi ronment is characterized by plentiful rain throughout most 
of the year, but is interrupted by a pronounced dry spell 
lasting a month or more. This bright, south-facing slop2, 
without the artificial addition of humidity, will encourage 
the growth of tropical plants from seasonal regions. The 
t r ee s' and shrubs' most spectacular response to this brief 
dry spell is a burst of flowering at the onset of the wet 
season. Many exotic, colorful flowering trees and shrubs 
will be displayed among the descending platforms and path
ways to the main planting level. Royal Poinciana, Tree of 
Gold, Jacaranda and Australian Bottlebrushes all will be 
typical of this seasonal tropical environment. Changes 
h e r e , too , w o u 1 d be 1 i m i t e d to new i n trod uc t ions or re
vitalizing of existing plantings. 

Within a single, large conservatory, both wet tropical and 
seasonal tropical plants may be well displayed through atten
tion to light, humidity and careful adjustment of the four 
zones within the heating/ cooling system. 

The remaining area between the elevated landscaping of the 
north and south ends is the main planting level. Anchored 
by several monumental palms and tropical trees, this space 
offers an unique opportunity for Myriad Gardens to be a dis
play leader among major conservatories. Change in displays 
and exhibits will provide a dynamism and vitality . to our con
servatory not found in major conservatories around the 
world. 

Changes will surely occur on two levels, ! as they do with 
most botanical cardens: 

A) Daily: Primarily tropical ornamentals with spec-
tacular, short-lived flowers, i.e., orchids grown in support 
houses for 50 weeks and displayed for 2 weeks. 

B) Season a 1 : S p r i n g b u 1 b s , fa 11 mums , Christmas 
Pointsettias, etc., all within the framework of the existing 
landscape. 
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The following two levels of change are progressively more in
tensive in scope and, properly executed, will placd Myriad 
Gardens near the top in conservatory display. ' 

C) Thematic: Major palms and tropical trees as 
well as major hardscape items --walks and water features, 
remain in place through two or three changes in the theme of 
the landscaping. By slight changes in topography, new bench
es, trellises and bridges appropriate to the new theme, and 
totally new plant material, an informal sub-tropical garden 
becomes an Oriental garden which in turn gives way to a 
Mediterranean garden. Each of these hypothetical displays 
might last 8-18 months. 

D) Renovational: This is a change of major conse
quence to all of the landscape and hardscape items in the 
main planting level. Only the largest of the palms and trop
ical trees may remain unmoved. Walks and water courses will 
all be rearranged to offer a fresh look and supply a new set
ting for the next thematic changes. 

Through the implementation of this four-leveled changing of 
displays, Myriad Gardens will remain a new and exciting des
tination for both the downtowner's business lunch, the an
nually returning conventioneer, or the local weekend family 
outing. 

4. ELECTRICAL GENERATOR: 

Power outages will be detrimental to the displayability and 
even survivability of plant materials themselves. Although 
the track record for continuous power service in downtown 
Oklahoma City is very good, a source of insurance to protect 
this large investment is necessary . This security may be in 
the form of self-insurance, or an actual policy, or an elec
trical generator. For budget purposes, the electrical genera
tor has been included. This would be conveniently installed 
adjacent to the OG&E transformer, above the tunnel level 
switch gear room. Manual operation and transference of pow
er will keep this item within budget. 

5. DIRECTIONAL GRAPHICS: 

A natural route will be established through the conserva
tory, beginning at the elevator, taking the viewer to the 
top, where he will continue across the skywalk, wind down 
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around the north hillside to the main floor and retur n to 
the south lobby/ gift shop. Graphics will b~ clear, bright, 
c olorful and abov e all flexib le and c ompatible with the 
exi sting graphics in the Garden . 

6. SKYWALK: 

The existing b ridge , though well conceived, f alls short of 
achieving its goal of providing a view due to its actual con 
f igurati on . The walking surface i s presently a hazard , or 
at least a barrier to certain types of dress. The excit ing 
potential o f the skywalk will be enhanced by raising the 
floor level and changing its surface, thereby allowing the 
viewer to see over the rail. Portholes will be cut into the 
rail sides for children and wheelchair visitors. These mea
sures will allow the viewer to experience a "birds-eye" view 
of the world he is about to enter. 

7. FOG: 

The in troduction of fog into the Crystal Bridge will have 
many excit ing and beneficial effects. Fog (water vapor at 
10-40 microns in size - - mist is about 150 microns) would be 
limited to the waterfall are a of the Crystal Bridge, allow
ing for the growth of wet tropical plant materials. 

A) Tropical Effect: Operated by a humidistat, fog 
would suddenly fill the south end of the conservatory at ran
dom intervals, shrouding plants, people and waterfall with 
cloud-like quiet and coolness. 

B) Hum i d i t y : The add i t i on a 1 m o i s t u r e w i 11 allow 
for the lush growth of wet tropical plants and reduce water
ing requirements. 

The generation of true fog (not mist) ill accompli ~h 
these goals without wetting visitors or walks. Standard 
notepaper used by propagators in commercial greenhouses with 
constant fog rarely becomes wet enough to hinder notetaking. 

C) Cooling: Fog acts as an evaporative cooling sys
tem itself; as the micro droplets evaporate, heat energy is 
consumed. This not only greatly aids in the comfort of visi
tors, but also allow.s for the growth of plant materials from 
the cooler mountainous regions of the tropics. 
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8. REVERSE OSMOSIS: 

Water purity is of extreme importance to the growth of dis
play quality plant materials. As water evaporates (from 
pots, soil, evaporative coolers, glazing, etc.) solids (most
ly harmful salts) dissolved in the water remain on the sub
strate. This salt build-up can clog coolers, etch windows 
and poison soil. An optimum range for the healthy growth of 
plant materials is 50-150 parts per million total dissolved 
solids (TDS). The two sources (well and city) of water 
readily available at this time test in the 800-1200 ppm TDS 
range. At this concentration, many plant groups <Orchids, 
Bromeliads, African Violet family and Prayer Plants to name 
only a few) will not produce display quality plants. Al
ready most of the Marantaceae (Prayer Plant family) growing 
here since mid-March have deteriorated to the point that 
they are certainly not displayable and may not survive. 

A more serious concern is the soils in the Crystal Bridge it
self. The soil in this structure is totally enclosed, free 
of rains and deep soil profiles that act to leach accumu
lated salts in a more natural environment . To ensure long
lasting usability of the soil in such a permanent installa
tion demands irrigation with the purest of water. 

Reverse Osmosis is a procedure of water purification to ac
complish our goals of high quality water. Under high pres
sure, water is forced through a semi-permeable membrane, 
eliminating 90%-98% of dissolved solids from the product wa
ter. Storage tanks will be necessary to provide a supply of 
ready water, as will a pump and distribution system be neces
sary to deliver the water to the sites needed. 

9, 12 and 13. LOBBIES AND EXHIBIT SPACE: 

Brick paver floors will provide a solid underfooting, while 
at the same time being aesthetically pleasing and easily 
maintainable. This versatile material will also be the walk
ing surface on main circulation paths throughout the conser
vatory. 

Walls and ceilings will be generally left as they are, with 
the softening natural element being the introduction of wood 
in the exhibit, entry and gift shop furnishings and mill
work. 
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10 . LI GHTING SYSTEMS: 

Exterior lighting will be basically una l tered from the exist 
ing plans , unless use proves a need fo r modifications due to 
safety reasons. 

Inte ri or lighting will be very carefully and d iscretely done 
so as not to be glaringly ob trusive and unnatural . Soft 
islands of light will light the paths or enhance displays of 
particular note. Othe r lighting will r eveal upp~r l evel 
points of interest whi l e hiding the actual light sources. 
T h~ "night garden " can , with careful attention to detail and 
sens iti vity of execution, be a very dif feren t and exc i t ing 
exper ience f r om t he sunlit garden. 

A seaso nal celebration of lighting will p rovide another 
unique experi e nce, where the actual lighting itself will not 
only be vi sible , but the l ight sources will become an excit 
i ng part of the v isual fabric. Christmas at the Myriad will 
be spectacular . 

11. PEDESTRIAN WAYS: 

A one-way circulation pattern (up the elevator f irst, all 
walking then downhill> allows t he construction of narrower 
walks than with a traditional two-way circulatio n. This 
will prov id e more room for plantings . The pathways on the 
main level will be flexible to accommodat e r enovat ional chan
ges every three to f ive years . Small groups may gather for 
orientatio n talks , or resting visitors may relax in a patio 
area within the main floor walkway system. Refreshments 
mi g ht easi l y be handled in this area by a vendor cart at 
high traffic times . 

Adventure paths will supplement the necessary pedestrian 
ways of the main ci ~culation pattern. These narrower, indi 
vidual, footstep style paths will al low access to back areas 
by staff and offer an intimate view of the plantings to the 
more adventurous visitor. The path among the rocks of the 
waterfall will be of adventure path motif, but of more nor
mal circ ulation path specifications . Guests will be able to 
experience the waterfall first-hand and observe the unique 
plantings in this active, wet environment . 
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14. INTERIOR SKETCH: 

This color ske:tch reproduced on the cover occurs over an 
actual photogr!aph of the interior of the Crystal Bridge 
(Court e sy of the Kerr McGee Corporation), and was painted 
wi t h acrylics by Ross Bell. The viewpoint for the rendering 
is taken from the top elevator level, above the waterfall at 
the west edge of the conservat.ory. This rendering provides 
excellent images for the concept of the interior plan . How
e v e r , f o r t h e e a s e i n v i e w i n g the rendering , rna n y of the 
foreground trees and shrubs have been purposely omitted to 
reveal the details in the far north end of the conservatory . 
A 1 t h o u g h t h e f i n a 1 product r. e r t a in l y ,_., i ll d i f fer w i t h c n 1 s 
rendering in some respects , the content, the mood and per
spective are all very accurate . 

15. TIME-FRAME: 

Mid-June: Acceptance of Preliminary Report by Myriad 
Gardens Authority and authorization of 
construction documents as presented in this 
report. 

Early September: Issue Construction Documents to Con 
tractors for Bidding. 

April 1986: Dedication of Completed Crystal Bridge. 

ADDITIONAL ITEMS: 

The drawings show an overall increase of support areas and a 
decrease of non-support areas. A service elevator and load
ing dock will allow easier handling of large and bulky botan
ical material. Removal of the earth berms in the service 
area and paving of the berm's footprint will allow addition
al parking for necessary Myriad Garden vehicles and staff. 
Removing this berm . also allqws improved maneuvering in the 
service area . These items add approximately $90,000 to the 
projected construction costs. 
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BOTANICAL GARDENS 

A botanical garden is a sufficient area of land set aside 

fo r the growing and display of all types of t rees , shrubs , vine ·- , 

'!::l.d other plants which can be maintained, properly labeled a:;d 

r:- tudied . 
1 

A botanical garden environment is desirable , e::::peci:J. .:. 

ly in urban areas where nature and open space is not plentiful . 

::cta'1i cal gardens serve as testing grounds fe r the r e;;c:arch 

:5 -:!i enti st. As well i t serves educational benefi ts 1.-c tn ., ~~;::-F,.::

"'.1 public with its presence of information and knov:l ea.g~ . ~s

sentially plant research is a broad field c onducted to exte~d 

general knowledge and make the knowledbe of a valuable resour-c~~ 
2 ·...tse.:'ul to man . 

·,' ALIJES 

':'h e human values of a botanical garden ca11 best ':..JE: cwr. 

·~: .£lri ::: ed with the fo llowing quotations taken frcm aL1 t:.::.ddn::::>~ 

,-: ·.r e-:--. oy Dr . Jor ... '1 f;Ierle Coulter to the Br ooklyn :3otanicul GuT

:lor:. i n 19 17 . He focused on three main human services pcc':i5.ol 

:· :. -:-- ":..•:v- oc t a:1.i cal gardens . 'l'he social service , the educ.s.: .. l- !4 8.-~ . 

. '~ ~· vice , and. t he scientific service. 

Th e social service value, "• •• , A botanic garden is a sc·ci :-:.t.l 
~ontribution becaus e it is one answer to the problem of con
JcS t lon . It is not sufficient to have open spaces , even •Nhe!1 
· )~ ose s paces are beau t ified as parks . There cannot be t0o -::.~'ly 
·:J f these , but something more is needed . I wonder if yo"J.. \>:.r: 
... ppceciate what the touch of nature means . It i s somethinc 
.Jc ~e than open spa ce fo r breathing . It is a kind of elix1r thar 
:.elps men to be men. The garden is a museum of nature . In it 
:. ;1.:ra a re assembled the representatives of many regions, so that 
:t i:1ves a world contact. It ·is a great service to any c ommunity 
t !le··'opportuni ty of such a contact." 3 

The educational value, " ••• , Nature is a great teacher ;'.·}:en 
Jn.e rea:ly comes in contact with a pupil . The notion is too 
~- :ne vale:'lt t:hat kncwl edge c omes f·rom books; that one can read 
3.bou.t !'lature and acquire knowledg e of nature . One mieht as well 
· rj· to a cquire lmowledge of business by reading e3:bout bus~ne~s . 
-~o~ledce c omes from experience , fro~ contact. We m~st ~1st1n
~·.ti sh between knowledge and i nformat 1on. Knowledge 1 s f1 rst -

3 



hand, obtained from actual contact with the material. Informa
ti on is hearsay, coming from no actual experience. Reading 
about nature, therefore, brings information; contact with nature 
brings knowledg~. To serve a community by bringing its children 
.:. n. nature is a great educational s ervice . "4 

'.i'hs sc ient1fjc value , " ·, •• , 'l'he scientific contribution r 
reg~rd as your .::;y;:;c:;t o pport:.mi. ty , and I wish to help you r eal
.:. /.e .:..t , ·v't e ar~ :::. v•~ry J:ra cti cal p eople, and unless we can see 
· .::.:'71-:-d ~ate r c-t u.:ns ~.m .:.w1 invl::;t:nent , we decline to undertake it , 

i.;,: r~.,- fvr: J:' eocl ~ ;;.vnr0c~ate ·,·.):c.:.t it has taken to make things 
cr·act1 cal ~ ·i l c spc~k of' f u.!'ldam •·,!ltal s cience and pract ical 
'3c ,;_ ·.::nc 0 ; somct:~::s ·;:c call the s s t v:o phases pure science and 
~ p~!1cd sci. cnce , The eent ral impr~saion i s t hat pure sc i ence 
:;o.ids no relat ion to pub:l. i.c v; .::: l f are , and that applied science 
o: t2 r': cs vu r nl':!r:: :::~. Ye-A sho'..dd ;:!1c·.·; thut all applied sci~nce Je
~..:r.~!:> or. ru r s :::2 1 .::nc :-, ; th:-:1· ... r, •.,r•:: -::uuld be nothing to appl;y un
~. e~:: pur(: :;c.t::r:c c. had d1scover ed it . If we had only applied 

, "' ... .., ' .. , .. ,.... .. , u· .. , . . , 11 t · ... ... ,... "" -+ · Y", e T t ; "' pur£> fund· "' 'mental :, . ... _.; , \.,; c"' ' ..L.'., " '-" "" .!.. .:>v:.., ..... C:\. '...J•·j,- ~ l· t: ... ... - ~ - J..~ l;;; ow: 

.-c: .-~~ P -:haT. ~:: -: ~s app~~-~d ::CJ.··.-!~ c:~· ~!1 ;..v~ , t ha t mak e s progress 
jlO: ·;, i b l r.: • " 5 

! he 0'Juca:l.um: ;_ .,.,ark oi' bc· t. <i;~.i.cul gardens fall into si:x 

~e1l labeled s p eci mens. 2 . Pop-

. ,. .. . 
. . · .. 

-- ~ ~ ;,.':";:;:.(;o;'._ !!e..i~·.~ i fO <.o. ·; ···:· .. , ~ fL" r;~0graphic d i stru.bu t ion and 1!1 ":, 

:;._--::1:y .i':" l: ::. v/:-1:t;~ -::h(; r .t:...!·. c 1:3 ~ p~rt is a l so given. Th:ts re

:·:·t:::: •:r.:t s the bar-::- r;i:C''-f.s:t.;v ci' in.fc rne.tion to be presented i.n c. 
-:- pt:c .~ wen lE:. bel . 

Ot her ini·c rrJa1, ~ cn wr. ~ c}: me.v appear on labelled specimens 

.::ay include th!? plants e:cclOf..Y o r :no rpholoCY, or their economi c 

~sc . l'•ha t eve:- thE plar. t. 1 £" ·:12.1ng 3tudi ed for may appear on the 
7 

~ 2- ·c: ::) . 

r () p·J2.ar !.. S2t:Ur<.:: S C8.!-. dr3.\'; ::'. ,-,·id. f: J'a.'1ge Of public interest • 

. :: r_·;;! nor:;'=' c: .. :·~c: .... n.~ t . .:.;·s :.: in:!·ocuc i:1g rare species in an or na

mental garden can be the topics of discussion. Popular lectures 

~re fer the ~ ld and youne alike, from all walks of life. 

:?;:Jt, :;..:::!. ·:::.~ ~ r:...r ·.:i ?~:: :: r7 n~:: :-::"ch oriented cent ers. One hu::;.n 

.. 



JOHN A. SIBLEY CENTER-----



first. ArrhitP.rture cnnw1 wco/1(/. ··Landscape 
l!.'t1 Rohen Marvin. 
in~y Gardcn5 is an unexpected delight. The highway ('Ills 
l,ll~eraw fields and scrub pine thickcls of West Ccnrgia 
lii.JUSt outside the n..:gle<.:ted I ill le I own of Pine Moun· 
·•ld>to this immaculale wooded resort. You turn to en· 
'·lilmcal !!arden where wind i n~.! drives thread among lakes 

llofiH~llies and ;mdea<;. Tu~k~d away in a far co~ncr of 
· urJiahorettll11 is a fine-grained gankn.l hat spills from 
~:r.e ~nclosure like jewels from an overturned hox . The 
\.Sibley I Ionicultuml Center is a child's dream of a secret 
r 

-~~t~d las1 Marc.:h. the<, 1.7-million Siblev center is the 
1-~lmlkd and manicured dement in the 2.500-acre pre-
r allaway Carclens was conceived and deveiopeu h) a 
:~ne~at~on inuustrialist. Cason Callaway. who~e family\ 
. 1eLI(mln.~c J(J miles wt.:st an llllJ10rlanl lex ttk L't'lllL'r 

<tar )q(J( ~ l ls. In the 19.\0s. Callaw;Jy hough! land. mnstly 
~ltolton fields. SlliTOI Jn ding his family rL'trL'at with lhL· 

-rc.TI.'Rf 1>1 r f\IBI 1< 1'1"4 

1hought of developing i1 into a retirement l'tlmmunity for the 
weallhy. R111 for some reason he enlarged his vision. Perhap-; it 
was the dire fate of the Georgia cot ton fan11L'r in the Depres· 
sinn. or maybl' thL' in fi ucnc~ of a nc igh bnr. fran J..li n RI)OSL'\ cit. 
who hat.! made Warm Springs. 20 milL's ca:-.t. a treatment '>pa 
r(~r polio -;ulkrcr:-.. ·\It hough a slaunt.:h (~c:nrgi:J t.:nnsenali\t'. 
Callawm adrnirt.:d FD~. and !he prcsidcnl \'isilcd I he In tile e"X· 
eculiv..: 1dlL'fl L'llearnped al rhe rustic.: Ccorgia rc'rreal. At ;111y 

rale. Callaw;ty re"igned from hi-; mills in Jl)JX and tkvntl'd much 
of !he last 2J years of his lik to tkwlnping a public ~arden 
there. Callaway Gardens first npem·d in Jl):"2 as a nonprofit \t.:ll· 
ture. and is suppnrLL'd t(>thl\ h: adjacenl rL·snrt and C(lnkrt.:ncc· 
center conlpolt<.:nls. 

. \hor1'. the Sih/1'1' 1'1'1111'1" tl·om tlw \OJ/III ~ ·clgl' ul rhe garden 
H·irh ir1 _Jf)illlf·tu/lfn/din'..!, donn closed. /he encln.\1/re 1/l'fll" 

Ill' tr> ud111i1 ll'inter.l·unt/ir(lllgh /ll'n /"fll\',1 o(clere\tnril'l" 11111fl'r 
rite dnmcc//(t/lric mots. Rt:~:ht. the 1\'L'I'I wctiun 1·hol1'im{ tht• t!oon 
"1'£'11. rtw /lro ftill't>r hun to till' l1>/i leoti In the r·nrrti/ICE' 



Obtained from a personal copy of Architecture Magazine, 
Dec. 1984. 
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The Sibley center, one of a variety of att ractions scattered 
within the ga rdens- includi ng a pioneer log cabin and adem· 
onsrration vegetable garden- is the least didactic and most am· 
birious. It is tl1c result of a four-year C()llaboration h~· landscape 
architect Robert E. Marvin nf Wal terhoro. S.C .. the architec· 
rural firm of Cr.aig. Gaulden c· Davis t Kirk R. Craif!. AlA. prin· 
c.:ipall or G rccnvilk. S.C.. st ructural engineers Ge iger Ber~cr 
.t\ssoc.:iatcs. and enen.!\' consultant Druce Anderson . 

.i\ppro<JChed from ~~·landscaped parking lot. the center is first 
seen from irs bermed back!>idc. ThL' material~ arc Cor-ten steel 
for th e structu re. clear !!lass block infiiJ. and fabric n)(lfS. ·rhc 
!!arden bu ild in!! is orier;ted -l:' ck l.! rL'es off the d\Hninant a., is of 
~tte line:rr park·i-ng lot and a l<.mg .· ran brick. pre-cxistin~ build· 
in g. une end of which has been adapted as an entrance to the 
!!arden . 
- The lt.\\\··ceilin!-!ed reception ·sales area is quiet and rather dark. 
cuntrasting the views through ).!lass into an ahutt in1; . traditilnwl 
greenh,,use. through which you walk next. This hri~llt space 
acts as a st.)rt of decompression chamber and harhin~er of what· 
ever lloral display is current in the garden that lies bc~omi. ·tUts· 
plays are changed six times a ,·car. A huge cascade of ~·clll)ll 
mums. suspt•nded from the ~ r:ccn hnusc ;·nnf. was thL· ccntcr
piect> in c> arly No\·em ber. l ·· 



"·,\•isth:tl ,t r:l\1 ~ · · ulr• !he c>dg<:' l' t" <h(· O!ardcn. ThL't'l" .lrom ~ 
,1:JiL'trL·ul::r !'ia tlo •rm. the l· ·,b:qJL'd . ~lL',: I.md ~la-ss . S<)Uth-facing 
··~h 1~urL· , ·pr>n<; ii!-.L· a i>l , ~~sum !Ll <lL'l'l'{H 1 he 'lhl iq uc autumn 
::;n. !'h.: la11 n ''' L'l"P~ in fnn11 ,,1 ynu . lh1rdcred i.':- CU I'\L'S ;~f 
; 111~rin!.! L·.-,Jpr illld bth:h.L·,I I•I r•,·h , ,i n~ .:u rh·s ,,,· m-.•es . y,,u 
~-(nd ,; ~tL· ..:p b,,r:11 ai,'ll:l tilL·'' csi \\·,!11 , •f 1 hL' cndosur.:. th~n 
1,1~ ti;!htu:hlcr .t 22 - f,\llt-hi~h 1\·:nc>rial l .:munating from the 
r.••rth ,,,ti l ttlHl r>mc>rgc '•n a pial ,.,lrm hi;2h in the lar1:!C:St spac~ 
,frh~ bui!din~. 
rro!ll h.:rc Y''ll lt.\Llk d,m 11 \111 I,H_lSC' S\1 irb ,,r 111)\\'c' I'S . grass. 

~~lds t\lliL' .. :nd rcdW<.\Lld seating. and tlK bui ld ing recedes. The 
.brt f1lur·L·Pittmn ,·luslers ~l.'e111 almost transparent. and t he~ 

01,,mi~l" kss prnmillL'Il\.'L' ns 1 ines cnn'r them . The ckar g!ass
N.,x· ~ "alb rc:!d :to; thin '>C'rim~ 1 hat fil ter the 1·ie\\· nf trees and 
~1-bt:'' 'l lll. .\nd t!w fabric rupf admits an c1·en glow. 
The~.: i~ nP design focus. nP si ngle t'l'l'll t. inside the- built.!-

~~. and Ill Hie see ms llC'l'dL'd . 8tJ! from hl'rC'. as you take in the 
fl~tfull axial 1it:.11' -;outh intuthe garde n beyond the buikling 
'ISI'IL l't)U r L'ye o;earchcs in nt in fnr a single point l>f reference . 
• hk~~l ab,,ut this. landscnp.:- :..trchitect R,)bLTt \ lan·in anJ ar
,hit~ct Kirk Cra ig iiJl l't'L'd that a fol'lts is nl'L'ded in th e garden. 
alihou!lh tilL'\ e:u.:h fahl l' di fferen t Slllutiuns. \lan·in e-nvisions 
wdlis and perhaps a iounwin: Craig recPrnmends a si ngle high 
~~ila spr>ut hacke-d h} an arbor. I 

From tilL· high platfr>rm you walk down intt.l the swirling bnd
~·apdorms \\ithin thl' building. c rc1ss n bridge uwr a pond that 
tltends across the> Stlllth del·ation at the base llf the 2-Hot>t-high 
l.>klingJOl>rs. and 1\alk out o n an unl'nclosed pal'ilion and then 
kl the gan.Jen . where you can follow paths l hat either draw hack 
nearthc huilding or pull away from it. 

Close inspection of the walls. doors. columns. and roof sys-
<rm r~reals satisfying proportions and simple . well-worked-out 
Jetails. The 12-inch-syuare block ,)n the east. norrh. and west 
~ails is joined 11·ith brmm mo rtar that visually tics it to the struc
ture. and the square profile of the blocks echoes the square 
mofml>dules. ThL' la tter are in two size<;;: six . sheltering the 
~space. that are :n feet square. and 47 that arc lo feet square. 
(her the part or the st ructure that is capable of bt::ing enclosed. 
lwomembranC'S of si licone-COated. glass fiber fabric are Stretched 
taut on sandwiched cross arches. On modules over unenclosed 
>lructure. only an upper mcrnhrane is employed. 

The long view from the gardt::n suggests various design inllH
<11\~. including W1ight. traditional Japanese fonns. the Victo-
rians. and even Moo rish architecture. Bu t Craig and Marvin 
('lllphasizc that the design grew laboriously and entirely from 
Jprogram created by the owner. the landscape architl'cl. 
.111Jarchi1cct. Says Craig of Marvin: "We hoth critiqued each 
1h~r's work during the course of the project as though there 
:terall ~ was no separation betwee n our professional skills ... 
Ctllmray Gardl' n:o. firs! commissioned Robert ivlarvin I() wars 

'~''lu d~sign cnrnprehenosive plans fo r the conservatory ~I:l'cn
.'tl\~' thatthl' Sibley center parti:..tlly replaces. A .1:'-year vct
:.r::.~ land planner.\ lan·in i<> an l'ioqucnt propnncn1 of arl'hitccture 
'r.Jtiakcs it~ form fn>m the ~ ill'. l:Jsl month he 1:1lked ahnut 
::111ork un LhL· Sihkl' <..'C ilt l'r: 

·sr<'eialiLatiun t<Kiay mukL·s it impu~s ihl..: fnr n ne pl' rsun to 
'rk ;tlonc. Fir~; ynu ha1c It> ge t together th<:' ri~ht !cam. 

r:. •I .. ,. . . . . 
' 'lie 1-eye l'Wir r,n the trJc/1/~ f'U~I.! ~ho1n a corner()/ rhe 

... -~ . .-iltill!! '.!l'i'('ltftt,l/lf'. /Ill\\ li/Cflipf •J'tlfl'cl (/\ f 'llrl o{ tf;e el/
·~IIC(, i \ htJ\'1' ri~/11. th i.' JJIIeltc/flll.!d eu 1t , , ·in~ extendinr:, 111·er 

,: ,lta/1()\r I'' •ncl. 1 !vre r lw rr11 ,( nw,/uiP.\ (' 1/lfll;i l' single plic 1· rJ/ 
'r

1
:11''JI't' I'•TI, \\ec/ ur,·hn. Ni~:hr. t/i;· l'iell·t i·om in11de ll'itlt donn 

"/;'l'r'\tr •ricl "!'ell. l<fJIJ/ ll'l·til'" ' lterc ure t\ru ·t'h·. 





Aho•·e.thl:! biY, inierior .~pace n·it/1 sll'irling landscape ji)rms. Vines 
uretminr.d Oil lhe/(Jlii'Column clusten. '/'he 11-inc/z-square. clew' 
g/a.\.\ b/l)ck walls . . 1hun·11 in closeup fiwn the oulside. leti. hure 
hm•rn muuar iohus to hlenclll'ith 1he COI~tt!lllfeel'.\lntcture. 
Far/r.j/, l'isi/rJ;.s ll'alk under the ma11 -made \l'ater/a/1. · 

'I hen you have to ask the right 4ues1 ions and rdusc to le t any 
member of thl: LL:arn get a preconceivL:d idea nf what the struc
ture ought to he o r look like .... We visited rnuslnf thl! major 
greenhouses around th e country and asked what a gn:enh1;us~· 
lhiJUii.l be like. Of course. thL: first thing it shouldn't he is a 
~reenhou~c. . . . -

h"Th~ angh.:s and di rL:c t ions of the ~paces and 1 he hi~ berm 0 11 
1 cnonh all came from asking question~ about cncrg.y. OncL· 

we bu ilt a berm and put I rees nn it. \W calculated th;u 1 hi:' 11•.\rth 

winds would never hit ground again until thc•y \h' l\.' 2~ 1i111es 
the heiLdll uf the enclosure. We lw\·e then hiP\\·ntlw enid air 
beynnti'thc garden .... The st~~p downth L' hill was ; I g~_,~,d \\lly 

to l c~ r the sun in in wi n ter and keep it out in ..; ummer. ... \VI:' 
wrote an orchcstrat iontl) mow fll.:up k lt hrn iiJ.!h I a garden pa rt 
roofed and pari not. rather than agrL·L·nhlltlse with an outsilk' 
~arden ... · 
- MarvinlK'IiL~ves that ):!POd arc hi tc::c r ur~· ~ 1\>\\'S frPnl tlw o;itl'. 
nurtured by the sun anti anumkrstandin):! of tlw land . Tll im
pose art into na t11re is sha llow. ilL· sa:-'> . "un kss ym1 happen I ll 

lw a brilliant artist. which mnst nf 11s <.J r~· 111 >!. .. 1-:\ · l~n sn. thL' 
Sihl ,~\· centL'r tk mu nslr;llcs wd lt ha t n:1111r~· L';lll bL· ll ltll,l<'d in tu 
a \\·nrk of :I rl. n 

\1;< !\Ill< I I Ill 1•1 <I \IIlii; 1'•:0.·1 



-----DOCUMENTATION 



The documentation part of this program is intended to show the design 

development from start to finish of the botanical garden and also the final product as 

it was presented before a jury of professors made up of Professor Dr. Renaldo 

Petrini, Professor Don Hanlon, and Professor Jim Postell on December 11th, 1986. 

Design development sketches, slides of the final model and drawings, and a 

summary of the design work are included in this documentation. 



The design intent, which is outlined in the thesis statement of this program, of 
the Overton Botanical Garden did not change. However, the intent did mature and 
grow as the Botanical Garden began to take a material form. The garden did remain 
a place for people and not just plants. The fulfillment of the five physical senses 
remained a high priority. Formal design orders blended into informal design 
orders. Whimsy, suprise, and humor were kept in mind as well as eligance and 
simplicity of design. The built environment became part of the natural 
environment, of course. Last, the idea of designing as close to a perfect paradise as 
possible remained intact. The ideas of the design that did grow beyond the original 
intent were the spiritual conotations of the garden and the experience of path and 
activities which will be outlined in the following paragraphs. 

The Tree of Life and the Perpetual Spring, ocurring in the rituals and beliefs 
of religions that originated in the near east, have always been considered holy 
symbols of the mysteries of life .. These symbols were probably chosen by the near 
eastern civilizations as symbols of life because of survival in the harsh desert 
climate. The tree grew in a green oasis along the fertile nurishing river banks in a 
land of sand and heat. Both the tree and the water were necessary for survival and 
therefore, when the secret of life was sought in nature the water with its life giving 
force and seasonal flooding, and the tree with its leaves, blossoms, and fruit became 
very powerful symbols. 

It is for these reasons that the garden is layed out in concentric rings, like the 
rings of a tree, with a water filled canyon flowing from the center. For emphasis 
there is an actual Tree of Life growing in the center. The round gardens and 
garden buildings placed amid the concentric rings become the blossoms of the tree. 
The human activities become the life force. Through this cosmic symbolism it was 
hoped that a spiritual paradise could be formed away from the perturbations of the 
busy disfigured urban world outside. An outdoor cathedral in loose terms. 

However cosmic and spritual the garden design was to be, it was realized that 
if the human factor, that which makes a place warm, inviting, and pleasant to be in, 
were not included, the other design intensions would fail miserably. That is why 
careful attention was payed to the paths of experience in the garden. As one enters 
the garden the ground slopes down so that the outside world completely disappears. 
This is to emphasize that the visitor has entered another world completely different 
from the one in which he came. As the visitor approaches the visitor's center the 
entrance is situated so that he must experience all the nooks and crannys of the 
outside spaces of the building. Once inside the visitor's center the visitor is relieved 
from the semi-arid climate in a cool undergound sheltered environment. The 
visitor now walks out into the canyon and experiences the cool humid outdoor 
environment supplied by the roaring waterfalls. Also, the canyon is sheltered from 
high winds, dust, and the intense sunlight of the West Texas region, making the 
visitor's experience that much more pleasant. As the visitor walks on through the 
canyon he can see the great tropical conservatory at the other end giving his 
journey a goal. At the same time the visitor is bombarded up close with sensations 
from plants, smells, material textures, color, sounds, alternate pathway.s ~~ ground 
level, the drip garden, doorways, overhead structures, garden act1~1t1es, ~nd 
various other sensations. When the visitor arrives at the geodes1c tropical 
conservatory he is already warmed up for the even more exo~i~ environment th~t 
awaits exploration within. There is nothing here to let the VISitor down after h1s 



special journey. Once having explored this main pathway, the visitor can now go 
back and experience those things that he remembers to be pleasant, or go off and 
explore other special places yet to be revealed. It is hoped that the garden will 
forever be in a state of change and that it will not be experience the same twice. It 
will always have something to offer. 

The previous paragraphs mention the strong points of the design and were 
almost beyond arguement when presented before the jury of professors for critique. 
What the jury focused its critical attack on was the relation of the garden to the 
Overton Neighborhood. The jury felt that the massive wall that surrounds the 
garden was not a good solution to security. All the wall did was to render the 
garden non-site specific. In other words the garden could be built anywhere. The 
wall, it was decided was cold, ugly, uninviting, and an intrusion into the 
neighborhood. The choice of site, the Overton Neighborhood, may not have been a 
good decision from the beginning since hangover interests from other classes and 
external pressures were behind the choice . The solution of the wall may have been a 
conscious or subconscious rebellion to these pressures. 

This documentation has been prepared with the hopes that one day it may be of 
some insite to the student scholar involved in the intricate process of bringing a 
dream into material reality. It is a long hard journey full of late night inspiration, 
sweat, and determination. Set backs are many but the joys can last a life time. 
Experimentation, imagination, guts, and lots of tracing paper are requirements. 
When one gives the process every last ounce of mental and physical energy he 
posesses it can change his life forever. It will either mold the student into a creative, 
imaginative, disciplined architect or destroy every fantasy he ever had about 
architecture and perhaps ruin his spirit at the same time. When finished it will 
definitely be a time to smile. Here's to the thinkers and dreamers of tommorrow. 
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