
BOTANICAL GARDEN 

for 

DALLAS, TEXAS 



A BOTMICAL GARDEN CENTER 

for 

Dallas, Texas 

Presented, to 
Professor Garvin 

DIVISION OF ARCHITECTURE 
TEXAS TECH UNIVERSITY 

In partial fulfillment 
Of the Requirements of the 

Bachelor of Architecture Degree 

by 
'••y 

W.C. Ferrell 

August 19f 1985 



TABLE OF CONTENTS 

LIST OF FIGURES ^^ 
EXECUTIVE SUMMARY ^^^ 
GOALS AND OBJECTIVES i^ 

I. BACKGROUND i 

II. SITE ANALYSIS . 20 

III. ACTIVITY ANALYSIS 39 
IV. SPACE SUMMARY 55 

V. ' SYSTEMS=• ANALYSIS 67 
VI. COST ANALYSIS . 88 

VII. DETAILED SPACE LIST 97 

BIBLIOGRAPHY. 127 
APPENDIX 130 

Introduction I3I 
Case Study A - Missouri Botanical Garden. . . . . . . A1 
Case Study B - New York Botanical Garden BI 
Case Study C ~ Cary Arboretum . • CI 
Comparative Analysis. . . . . . . . . . . . D1 



LIST OF FIGURES 

1.1 City Map of Dallas 9 
1.2 Park Interview Sites 10 
1.3 Area Communities • . . . 1 2 

2.1 White Rock Lake Park 22 
2.2 Specific Site - Block Sections 23 

2.3 Flood Plain areas 25 
2.4 Site Elevations and Drainage 28 
2.5 Site Elevations 29 
2.6 Site Facilities 32 
2.7 Site Utilities 34 

APPENDIX 

1-1 M.B.G. location map A6 
1-2 M.B.G. Site Plan A7 
1-3 Climatron Plan • « . , . A8 
1-4 Climatron Section. , ' A9 
1-5 Climatron Plan '̂'O 
1-6 Lehmann Building Plans ^^^ 
2-1 N.Y.B.G. locationmap . B6 
2-2 Master Plan - Bus Route S6 
2-3 Site Plantings • B7 

2-4 Bronx Conservatory Plan . . . B9 

2-5 Plants and Man Building 2'"'' 
3-1 Site Plan - Cary Arboretum C4 
3-2 Floor Plans - Plant Science Building C4 

11 



EXECUTIVE SUMMARY 

The thesis proposal, a botanical garden for Dallas, brings the 

ideas and information of the concept, a museum of nattire, to a 

highly significant, culturally motivated metroplex. Dallas, and 

the surrounding metroplex, has tremendous assets socially, econo

mically, and culturally. However, in being a rapidly developing 

populous, it has yet to develop its true potential as a botanical 

center. This proposal depicts these potential qualities as well 

as the benefits thereof. 

The benefits of a botanical garden center around its educa

tional, knowledge producing, values. It is used by the people, 

for the purpose of recreation, leisure, and foremost, education. 

Everything humans use and consume in life comes from nature. In 

a botanical garden this raw material, nature, is exemplified. The 

importance, thereof, cannot be understated. Things we take can 

sometimes never be replenished again, unless they are used wisely 

and consumed in ecological quantities. A museum of nature, in 

the form of a botanical garden, preserves the endangered quanti

ties of nature as well as discovering better and more productive 

uses in the abundancies of nature. And, in doing this, the public 

has the benefit of quality education and betterment as a whole. 

The area selected for the placement of the botanical garden 

is on a large, centrally located, highly active, urban park. The 

open space is present. The populace is present. Yet, the under

stated educational benefits of a botanical garden are not present. 

The proposal, a botanical garden for Dallas, brings light to the 

topic concerning nature, people, and education within a large, 

rapidly progressing, built environment. 
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GOALS AND OBJECTIVES 

GOALS 

- Ebihance the quality of life within the metropolitan region of 

Dallas, Texas. 

- Provide additional educational benefits to the overall populous 

of Dallas. 

- Enhance the cultural status of Dallas as a tourist city. 

- Increase the social and economic values of the oommixnities 

surrounding White Rock Lake Park. 

- Enhance the scientific community in botany research. 

- Advance botanical knowledge. 

OBJECTIVES 

- Campaign funds for the development of said botanical garden. 

- Use municipal assets as supplimental funding for the botanical 

garden. 

- Provide nature trails and outdoor plant exhibits for the escape 

into plant environments. 

- Provide plant exhibits of native variety. 

- Present plant exhibits from different geographies and climates. 

- Promote recreation and leisure activities along with education. 

- Draw present park activity to the botanical garden. 

- Instruct popular lectures and seminars of public interest on 

topics of horticulture, gardening, ect. 
- Have deposited a collection of botanical literature for use 

by the public. 
- Provide laboratory and dried plant storage for use in botanical 

research. 
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BOTANICAL GARDENS 

A botanical garden is a sufficient area of land set aside 

for the growing and display of all types of trees, shrubs, vines, 

and other plants which can be maintained, properly labeled and 

studied. A botanical garden environment is desirable, especial

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

Botanical gardens serve as testing grounds for the research 

scientist. As well it serves educational benefits to the gener

al public with its presence of information and knowledge. Es

sentially plant research is a broad field conducted to extend 

general knowledge and make the knowledge of a valuable resource 

useful to man. 

VALUES 

The human values of a botanical garden can best be sum

marized with the following quotations taken from an address 

given by Dr. John Merle Coulter to the Brooklyn Botanical Gar

den in 1917. He focused on three main human services provided 

for by botanical gardens. The social service, the educational 

service, and the scientific service. 

The social service value, "..., A botanic garden is a social 
contribution because it is one answer to the problem of con
gestion. It is not sufficient to have open spaces, even when 
those spaces are beautified as parks. There cannot be too many 
of these, but something more is needed. I wonder if you can 
appreciate what the touch of nature means. It is something 
more than open space for breathing. It is a kind of elixir that 
helps men to be men. The garden is a museum of nature. In it 
there are assembled the representatives of many regions, so that 
it gives a world contact. It is a great service to any community 
the opportunity of such a contact."3 

The educational value, "..., Nature is a great teacher when 
she really comes in contact with a pupil. The notion is too 
prevalent that knowledge comes from books; that one can read 
about nature and acquire knowledge of nature. One might as well 
try to acquire knowledge of business by reading about business. 
Knowledge comes from experience, from contact. We must distin-
quish between knowledge and information. Knowledge is first-



hand, obtained from actual contact with the material. Inforraa-
aboSt Lt.!?:r^f^ """"f^^ î:°"̂  ̂ ° ̂ °^^^1 experience. Reading 
briSL^owli^^o^'*^^^'*^' ^''^''^^ information; contact with Sature 
iS Sffur^ 7o®«^^" !° serve a community by bringing its children 
in nature is a great educational service."4 

..^^oJ^! scientific value, "..., The scientific contribution I 
regard as your great opportunity, and I wish to help you real-
i^ i'^\ ?^® ^ ""^"^^ practical people, and unless we can see 
immediate returns on an investment, we decline to undertake it. 
Very few people appreciate what it has taken to make things 
practical. We speak of fundamental science and practical 
science; sometimes we call these two phases pure science and 
applied science. The general impression is that pure science 
holds no relation to public welfare, and that applied science 
serves our needs. You should know that all applied science de
pends on pure science; that there would be nothing to apply un
less pure science ha^ discovered it. If we had only applied 
science, it would soon become sterile. It is pure fundamental 
science that keeps applied science alive, that makes progress 
possible,"5 

EDUCATION ELEMENT 

The educational work of botanical gardens fall into six 
catagories, 1, Information - well labeled specimens, 2. Pop
ular lecttires, 3« Research work, 4. Periodicals and publica
tions, 5. Courses of lectures and organized classes. 6. Docen-
try.^ 

In labeling plant specimens the scientific name as well as 
the common name is given. The geographic distrubution and the 
family from which the plant is a part is also given. This re
presents the bare necessity of information to be presented in a 
specimen label. 

Other information which may appear on labelled specimens 
may include the plants ecology or morphology, or their economic 
use. Whatever the plant is being studied for may appear on the 

label.'^ 

Popular lectures can draw a wide range of public interest. 
From home gardening tips to introducing rare species in an orna
mental garden can be the topics of discussion. Popular lectures 
are for the old and young alike, from all walks of life. 

Botanical gardens are research oriented centers. One human 



value which comes from research in botanical gardens is the 

value of pure science. Today it is necessary to have well-

equipped garden laboratories and research facilities which will 

be discussed later in the program. 

There are two types of publications which originate from 

boiianical garden institutions. Popular publications which intro

duce visitors to the garden features and various gardening or 

horticulture publications for use by a large realm of the gene

ral public. The other type of publications are more institution. 

This includes lists of plant species, seeds, exchange offerings 

and research results. All of vî hich pertain to botany advance

ment. 

Lecture and organized classwork is usually accomadated for 

in conjunction with universities and higher education. This 

is important in elevating the usefullness of a botanical garden 

in public education. 

One of the great services of a botanical garden are the 

people who answer questions and greet visitors to the gardens. 

The docents are usually volunteers wanting to inform people and 

guide them through the gardens. In larger gardens there will 

be several docents on duty, covering different aspects and fea

tures of the gardens, giving tours and serving as guides. 

ADMINISTRATIVE ELEMENT 

For the most part, botanical gardens of the United States 

are corporately controlled. However sometimes a municipal 

park department will operate a botanical garden within its 

park system. A board of directors will usually be the body 

which makes decisions concerning the botanical garden. A gene

ral director or director-in-chief is in charge of the garden 

activities whether scientific or visitor oriented. He must carry 

out the stated goals and objectives set forth by the board of 

directors. He is the decision maker of the day to day activities. 

Under the director will be a staff of research scientists, 

horticulturists, floriculturists, gardeners and groundkeepers. 

Along with.thes^, as expense producing personnel, will be volun

teers. People who take an avid interest in the garden and wish 



to partake in its daily activiti 

FINANCING ELEMENT 

es. 

In establishing, a botanical garden the majority of funding 

is from large charitable donations. However, park departments 

are usually happy to finance grounds^and maintenance costs. One 

reason is that a park system will have the manpower and equip

ment already available for use. But park systems usually are 

not substantial enough to establish a botanical garden and pro

vide money for its facilities and new plantings. Since botani.-

cai gardens often use open park land and that a botanical garden 

contributes to the value of park land, the parks department will 

often contribute whatever they possibility can. 

The influential citizens of communities often enjoy giving 

monetary donations, not just for a tax write-off, but, for the 

satisfaction of seeing progress made in the further education 

of the public and the general universal knowledge produced by a 

botanical garden. Volunteers or friends of a botanical garden 

often contribute their time, as well as money, to the progress of 

the garden. 

A BOTANICAL GARDEN FOR DALLAS 

Many major botanical garden facilities are located in the 

northeastern portion of the country. In the 19th centtiry urban 

development and industrialism caused high demand for open space 

in the forms of public parks and botanical gardens. Olmstead, 

one of the great landplanners of that era, said that man needs 

nature and if the genuine countryside is beyond reach a substi-
9 tute must be given.-' 

Open space is a need in any con jested metropolitan area, 

especially in the inner city where access to the natural surround

ings is hard to get to and time consuming. Suburban residents 

~!^l^iBili^HBBI^B^^mEi-'i"^3SS~ 



have ready access to the natural countryside, while for the inner 

city resident it may take over an hoTir to reach the untouched en

vironment. Public open spaces provide recreational and leisure 

facilities to accomadate for the comfort of many inner city resi

dents at one time. This makes the large inner city park a more 

valuable space than the natural countryside. The advantage is 

having more people use the land for its openness, which can be 

a drawing card for even the suburban resident, because of the 

facilities provided. 
10 

Today an irreversible trend is present. The nation is 

experiencing a population and economic move from North to South. 

Metropolitan residents of the northeast have the lowest standard 

of living while greenbelt cities reflect the opposite. Dallas 

has one of the highest standards of living in the country and 
11 

is experiencing rapid metropolitan growth. This trend reflects 

a need for substantial parks and botanical garden facilities in 

developing greenbelt cities like Dallas. 

RESOURCES AND NEEDS 

12 
In Dallas the soil is the most important natural resource. 

Dallas County consists of 577,000 acres. In 1920, over 500,000 

acres was in cropland. In 1970, only 138,000 acres was in crop

land.''̂  Today, with suburban expansion extending beyond Dallas 

County in to surrounding counties, the natural countryside is 

hard to get to. Also the availability of this most important 

resource, the soil, is being used more and more for urban and 

suburban development. This places a even higher value on the 

urban open space of Dallas and the productiveness of this open 

spac e• 
Parks serve as a recreational and leisure retreat for the 

public. In urban areas this is important because of the dis

tance that may exist to the natural countryside. Botanical gar

dens extend this use of open land in benefiting the public m 

education. The city of Dallas has an abundance of park land, 

yet it only offers two minor botanical gardens. One, the Dallas 



Civic Gardens, which encompasses seven acres on the State Fair 

grounds in Pair Park, It is very small in scope and is rarely 

used except when the State Fair is open in October. The other 

botanical garden is not a botanical garden by definition. The 

Dallas Arboretum and Botanical society is presently managing the 

historic DeGoyer and Camp estates, which are located on White 

Rock Lake. It contains 66 adres of sculptured gardens and a 

variety of plant life. However it does not have extensive plant 

collections and has even yet to label its existing collection. 

The estates are being preserved for their historic value and do 

not meet accepted definitions of botanical gardens. 

A botanical garden will use Dallas most valuable natural 

resource wisely. With the present abundance of park land and 

lack of botanical culture, a major botanical garden will shed 

more light on this city of the future. Dallas, as well as Fort 

Worth, have broadened their horizons as cultural centers. Fort 

Worths famed arts district and Dallas reputation as a convention 

city with everything to offer up to a World Trade Center, has 

helped bring the metroplex into the limelight as urban centers. 

A major botanical garden will enhance the future of the metro

plex. With inevitable future growth, Dallas can only accept the 

finest in a state of the art botanical garden center. 

WHITE ROCK LAKE PARK 

Dallas has one of the best parks and recreation departments 

in the country.''^ The Dallas park system contains approximately 

19,600 acres of land and over 27,500 water acres. This asset 

provides excellent opportunity for city dwellers in recreation 

and leisure activities. Of the most active parks in Dallas, 

White Rock Lake Park is the largest with 1,119 water acres and 

996 land acres.""^ With its urban location (refer fig. 1.1), it 

provides inner city residents with a high degree of recreational 

and leisure activities. And along with its shear size, being 

one of the largest inner city parks, it has high potential in 

development, as a botanical garden and arboretum. 
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Figure 1.1. City map 

Source: Texas Official Highway Map, State Highway Commision, I985, 

White Rock Lake Park has major vehicular access from Loop 12, 

the inner city loop, and from state highway 78 (Garland Rd.) 

(refer fig. 1.1). The park is located northeast of the Central 

Business District and is surrounded by several residential com

munities, of which the oldest and most prestigious being Lakewood. 

The catchment area of this park goes out much -further because of 

its regional scale in size and scope. 

The map (refer fig. 1,2) shows the major recreational park 

facilities in a ten county area around the Dallas/Fort V/orth 

metroplex. All parks wer interviewed to determine park facili

ties and characteristics, as well as a user profile for each. 

This study showed a heightening of social and economic values 

in and around park sites. All parks are classified as recrea

tional parks, one of which was White Rock Lake Park, which had 

strong urban locational qualities. 



PARK 

Figure 1.2. Park Interview Sites 
Source: Parks Appraisal... Regional Facilities. A Summary. 

Facilities 

The major facilities White Rock Lake Park provides are pic-
17 nicing, boating (non-power), fishing, and day camping. Its 

useful characteristics are reflected in its well paved roads, 
1 ft 

giving urban convenience to visitors. It also features unusual 
19 topography along with scenic views. Also a pedestrian trail 

follows the lake perimeters (9.1 miles long). It is used for 

walking, running, roller skating and biking. This, along with 

10 



Its size, is a tremedous asset to surrotinding communities, which 

are predominantly middle and upper-middle class. 

Transport^Ltipn , 

Public transportation in Dallas presently consists of city 

buses." People who wish to use this mode of transportation can 

be dropped off on either of three sides of the park.. City bus 

routes run along Loopi12 and state highway 78, which provides 

access to these park perimeters. 

White Rock Lake Park is not just an open space for leisure 

activity. Some of the prime activities are recreational, includ

ing biking, inmning, and walking. Avid cyclers m9,y travel,-via 

bicycle, from several miles away with the park as their destina

tion. Joggers and people interested in a leisurely stroll will 

travel by foot to the patk from just a few blocks away. 

The most popular mode of transportation to and from Ŷ hite 

Rock Lake Park is the automobile. It is to be assumed that any

one within 15 minutes driving of the park will be likely to de

sire usage of its facilities. This area includes all surroimding 

communities as well as communities further out (refer fig. 1.3). 

With the introduction of a botanical garden it can be ascer

tained that anyone within the city will desire the enjoyment of 

the new facilities. This will consist of all the population of 

Dallas. As a tourist^attraction, people who visit Dallas will 

enjoy this cultural feature along with the many other features 

of the city. 

User Group 

The dominant users of White Rock Lake Park are angles (90/o) 

and between the ages of 14 and 41.^^ The average length of stay 

is between one and three hours with the favorite activities of 

driving, fishing, picnicing.2^ ^^^^ reflects dominant usage of 

the park by surrounding communities. Although spring and summer 

usage is very high, the usually mild winters of Dallas do not 

11 
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Figure 1.3. Area Communities 

Source: City of Dallas Map, State Highways Commission, I98O. 

hamper year around use. 

Area Communities 

White Rock Lake Park is surrounded by several residential 

communities (refer fig. 1.3). To the West is the oldest and most 

prestigious of these communities, Lakewood. This community re

flects the residential life of Dallas from the 1920's to the 

1940's. The styles of residential architecture in Lakewood are 

diverse. Art noveau, colonial, modern and traditional residen

tial architecture are found. One unique aspect of Lakewood is 

that it is not uncommon to find a large, extravagent residence 

next to a small, quaint cottage type home. However, this does 

12 



the desirability of living in Lakewood, nor 

2 affect the high property values. 

Dme values in Lakewood range from 70,000 to 

200,000 dollars with the average age of residents being 44 years.^^ 

The residents range from older people on one end of the scale to 

yoimg home buyers one the other end. The land values here, like 

many other centrally located neighborhoods, will escalate dispro

portionately. -^ Within the Lakewood community are the historical

ly famed Swiss Avenue residences which boasts property values 

ranging from 250,000 to 800,000 dollars.^"^ 

To the North of White Rock Lake Park is the comraimity of Lake 

Highlands. Unlike Lakewood, it is a more family oriented commun

ity with an average age of 32 years and commonly seen station-
25 wagons. ^ The people who live here eire financially stable with 

the home values ranging from 80,000 to 300,000 dollars. 

East of White Rock Lake Park is the community of Casa Linda 

and further to the East, Lochwood (refer fig. 1.3)« The eastern 

and northern sides of the park did not begin strong residential 

development until the 1950* s. This was a time of prosperity in 

history and much traditionally styled architecture is present. 

These communities are predomiiiantly inhabited by v^ite' 

angle families with middle to upper middle class incomes. The 

dominant residential type dwelling is the typical single family 

imit, with spotted apartment buildings being less frequent and 

uncommon. However in Lakewood, new townhouse and condominium 

development is replacing old deterioted residential sites. These 

new developments are of quality build and hold to the rich charac

ter of Lakewood. 

Selected Site 

The selected site, for a botanical garden center, is a par

cel Of park land located adjacent to the most exclusive cf Lake-

woods neighborhoods, excluding Swiss Avenue. The neighborhood 

which lies in adjacency with the West side of White Rock Lake 

- •*•- be the site of new things to come for a presti-»•!_ J .: 

13 



Neighborhood associations are a strong force in these com

munities. They have been known to hault all kinds of proposed 

developments. The proposed botanical, garden develojHQent is not 

meant as an imposing development but a enhancing develoisaent to 

the community of Lakewood, as well as the surrounding communities. 

The area of park land selected is within a thriving community, 

yet the physical aspects of the park site selected are delapi-

dating. The use of this one area is very low due to better ê id 

more productive park facilities elsewhere around the park. Pre

sently a negative influence is being produced by this park land 

on the neighborhood which surrounds it. With the introduction 

of botanical garden facilities a new light will shine on this 

old, riiSh in chai'acter neighborhood; The social and economic 

value of education, added with recreation and leisure. This as

pect of parkland, education, was the key in elevating the social 

and economic value of a neighborhood, according to the document: 

A Parks Appraisal...Regional Facilities. A Summary Report., re

searched by Texas Tech University, School of Agriculture Sciences, 

Department of Park Administration, in 1969. 

BOTANICAL GARDEN CRITERIA 

SITE CRITERIA 

- The site design should take into account prevailing winds and 

convenient access, 

- Topography should be diverse in elevations and natural forms, 

such as hills and streams. 

- Diversity in soil as to quality and degree of moisture content. 

Natufal drainage is preferred. 
- Must have adequate water supply. 

- Must have accessibility with the population. 

- SIZE: Research facilities need a relatively few acres of land. 

Outdoor display features and nature trails need many more acres 

14 



ofof land. Arboretum needs a large, extensive parcel of land, 
in the hundreds of acres. 

Source: Parks. A Manuel of Mimicipal and County Parks.^'^ 

FUNCTIONAL CRITERIA 

- To grow the best plants hardy in the area in order that home

owners may become acquainted with names, their ornamental 

characteristics and the proper method of cultivation. 

- To show a complete selection of all that is considered the 

best among ornamental, woody plants that is possible to be 

grown in the area. ̂  

- To serve as a'̂ means of introducing new plants into the area, 

regardless of the source from which they come from. 

- To disseminate knowledge of plants to the public. This will 

include information on culture, pruning, fertilization and 

possible continual study under local conditions of just what 

varieties are the best including cooperation with schools, 

garden clubs, and other organizations. 

- To test the hardiness of untried species. 

- To provide a laboratory for students of botany, horticulture 

and nature study. 

- To increase the productivity, economic importance and beauty of 

an area by intelligent and interesting plantings and by intro

ducing plants not grown their before. 

- To provide recreational stimulus to the public by means of 

walks, drives, and beautified displays, flower shows, etc., 

and to stimulate the pleasure of learning to know the new 

plants which might be adaptable to planting on private property. 

Source: Botanical Gardens and Arboretums of North America. 
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DESIGN CRITERIA 

- Human use circulation should be provided by a system of paths 

and service drives. 

- A systematic arrangement of plants, both indoor and outdoor 

should be provided to facilitate study from both a popular 

and scientific viewpoint. 

- Locate and erect structure for the propagation and care of 

young plants. 

- Structural facilities for herbarium, library, laboratories, 

offices, shop, power plant, and storehouse. 

- Structures for visiting public should have convenient access 

and even distribution of crowds. 

- Avoid rectilinear plant groupings, as they do not conform to 

natural surroundings. 

- Provide feature garden displays and exhibits as public attrac

tions. 

29 
Source: A Manuel of Municipal and County Parks. 
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LOC 

;er White Rock Lake Park surrounds White Rock Lake (refc 

fig. 2.1). This map shows the park boundaries. The specific 

site is highlighted. The most convenient access to this site 

is from state highway 78 (Garland Road). As one drives West 

down Garland Road there can be seen the large expance of lake 

to the right and the lakes 

termination at the spillway. 

instead Drive, the first 

street past the spillway, 

runs adjacent to the en

tire length of the selected 

site before terminating 

in a very exclusive resi

dential neighborhood. 

Figure 2.1 - Wmte itocK Lake Park? 

Source: Dallas and Vicinity Map, 

Dallas Chamber of Comm

erce, 1980* 

SITE BOUNDARIES 

Once on Winstead drive, 

the site begins after pass

ing the spillway drainage 

pattern (refer fig. 2.2). 

The East border is ViOiite 

Rock Lake Dam which runs 

from the spillway to the 

old water pump house sta

tion. From the pump house 

the site borders White 

Rock Road around old, un

used, fish hatcheries 

and a rarely used play 

area. Then a section of 

higher elevated land, 

nestled within surround

ing residential, is the 

northern most parcel of 
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Figure 2.2 - Specific site. Block sections. 

Source: White Rock Lake Map, City of Dallas Parks Department, 
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site. 

For the purposes of this study, because of the physical ele

ments which segregate the site, the site will be divided and 

referred to in three blocks; Block 'A», tennis courts, 9.7 

acres. Block 'B', play area, 16.2 acres. Block ' C , fish 

hatcheries, 36 acres (approximate). Total site area is approxi

mately 60 acres. 

GEOLOGY 

Dallas County is a part of the Blackland Prairie of the north

ern section of the Texas Coastal Plains, This prairie land is 
1 

characterized by dark, thick, plastic clay soils. Three sand 

aquifers ijinderlie the surface of Dallas County, yet the water 

table is low and many of the wells are dry because of excessive 

use in the past. The water supply comes from the surface water 
2 

of resevoirs built on the Trinity River. Many resevoirs are 

located all around the Dallas/Fort Worth metroplex. However only 

during severe periods of drought is there danger of low water 

pressure. 

The dominant underlieing rock in the central part of Dallas 

Coimty is Austin Chalk. The Austin Chalk is about 600 feet 

thick and consists of alternating beds of chalk and marl. Aus

tin Chalk is more weather resistant than other rocks.-^ 

SOIL 

Two types of soil conditions exist on the site. The unique 

aspect is that the differentation occurs along the flood plain 

elevation line (refer fig. 2.3). Above the flood plain line 

in Block 'A' and part of Block 'B' is the Eddy-Brackett Urban 

complex. The rest of Block 'B' and all of Block VC is Frio 

Urban complex. Each soil type has its own individual character

istics and will be analyzed separately. 
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Figure 2.3 - Flood Plain areas. 

Source: Zoning Map, City of Dallas; Soil Survey of Dallas Co., 

Map. 

Eddy-Brackett Urban Complex 

This complex of soil is moderately sloped, about 8/0, well 

drained, shallow soils. The surface is moderately alkaline, 

brown loam from 3 to 6 inches in depth. To a depth of between 

15 and 20 inches is soft platy limestone mixed with a gravelly 
A 

loam.^ . 

This soil has good shear strength, compaction characterist. 

ics and workability as a construction material. It is a stable 

soil with low permeability and, when compacted, is impervious. 

Because of the moderate slope, water run-off is rapid while the 
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water capacity is low. There is a slight potential of water 
erosion. 

The most defying characteristicfeis its shallow depth to 

rock. It is recommended that excavations are shallow as to 

not elevate construction costs. Overall, it has medium poten

tial in urban development. However, because the soil is corro-
o 

sive, the steel used must be coated. 

Suitable Plants: 

Flowers and groiAnd cover - Zinnia, daylily, daisy grape, 

hyacinth, small flower narcissus, alyssum, euonymus, blue fescue, 

green or blue santolina, vinca, sedum. 

Vines - Boston ivy, trumpet creeper, honeysuckle, Virginia 

creeper. 

Shrubs - Quince, Japanese ligustrum, nandina, yucca, Texas 

sage. 
9 Trees - Cedar elm, redbud, Mexican pl\im, Texas Oak. 

Frio Urban complex 

The Frio complex is characterized-by deep, level, well 

drained soils. The surface layer is moderately alkaline and 

contains a silty clay to a depth of 53 inches. Prom 53 to 74 

inches it is a silty clay loarn.^^ Permeability is slow with wat

er capacity M g h . Rimoff is slow with no apparent hazard of 
. 1 1 

water erosion. 
Building site development and urban development are both low 

because of the high flooding potential. Also the strength of 

the soil is low.''̂  However, the flooding potential can be 

deterred by ponding, but any major building development, other 

than walks and trails, would be unadvicable. 

Suitable Plants: 

Flowers and ground cover - Canna daylily, copper plant, 

narcissus, lantana, zinnia, periwinkle, pansy, euonymus, Carolina 

jasmine, English ivy, liriope, dwarf juniper, dwarf yaupon, 

dwarf ̂ nandina. 
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Vines - Boston ivy, trumpet creeper, Carolina jassimine, 
climbing fig, honeysuckle, mustang grape, banksian rose, rose. 

Shrubs - Pittosporum, loquat, oleander, Texas sage, Texas 
laurel, abelia, acuba, mahonia, fatsia, pomegranate. 

Trees - Pecan, sweetgum, Japanese black pine, oaks, cedar elm, 
redbud, crabapple, hackberry, ginkgo, Chinese-pistq.che.^ 

Soil Summary 

The upper portion of the site, Eddy-Brackett soil, is 

suitable for building development. This will be the area for 

the botanical gardens major buildings. However, this soil does 

not support the variety of plant life as does the Frio type soil. 

The Frio soil is very suitable for outdoor garden features as 

long as the water run-off is successfully collected in preven

tion of flooding. Although residences do exist on the Frio 

type soil, it is not recommended tcbe used as such. 

WATER 

The dominant water body is White Rock Lake, which borders . 

the site. White Rock Dam holds the lake elevation from 467 

feet at the dam to 458 feet at the spillway. However, down 

from the dam, within the fish hatcheries, the elevation ranges 

from 425 feet to 435 feet. This area. Block 'C, as well as 

part of Block •B', holds much water after terrential rains. 

This area, as far as botanical garden development, is a 

good area for cut and fill work in order to centralize drainage 

and water ponding areas. Water elements are an important fea- .. 

ture in botanic garden design, 

A sanitary sewer system station is located in the triangu

lar shaped area indicated on the map (refer fig, 2,4). A Drain

age easement runs along the railroad embankment to this station. 

From this station, it runs off away from the site. 
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Figure 2,4 - Site Elevations and Drainage, 
Source: White Rock Lake Map; White Rock Lake Topographic Map, 

City of Dallas Parks Department. 

TOPOGRAPHY 

The highest point on the proposed site is at an elevation 

of 510 feet on the northern most end of Block 'A'. Prom Block 

•A* are panoramic views of Block 'B', Block »C' is cut off 

from this view by a railroad track embankment which elevates the 

train approximately 15 feet above grade. This railroad track 
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Figure ^,5 - Site Elevations 

SoLirce: White Rock Lake r/Iap; White Rock Lake Topographic Map, 
City of Dallas Parks Department, 

embankment segregates Block 'C from the rest of the site (refer 

fig. 2.5). Tunneling through the embankment is one way of physi

cally connecting the two blocks. 

Prom Winstead drive on the southern portion of the site, 

the elevation rises gradually until it is intersected by White 

Rock road. From here Winstead rises moderately to the highest 

point of the site. Block 'A* has a consistent slope of between 

7 and 8 percent". While down in the flood plain areas, the site 

is nearly level. The level areas often flood and should be con

toured by the designer in creating interest while centrally 

pooling water njin-off, 

Block 'A' and Block »B' are separated by White Rock road. 
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Block 'A* is tree-lined^ along Winstead drive with spotted trees 

located throughout the interior. While Block 'B* has two large 

clusters of trees in its center, within flood plain elevation. 

Views from Block •B' to Block *A', and visa versa, are essen

tially clear from obstruction. Since the trees all tall, be

tween 25 and 45 feet in height, they can be seen through. These 

should be preserved in the outdoor garden areas. 

Block »C» is cut off from the rest of the site visually. It 

is low in elevation with water standing in the fish hatcheries. 

The paths between the. ponds are set at an elevation of 430 

feet while the ponds average 5 feet in depth at an elevation of 

425 feet. This area is characterized with overgrown brush and 

thickets of trees. 

The ponds are not condusive to botanical garden plantings, 

however they can be physically refreshing to the visitor. In 

providing more area for plantings, some of the ponds can be 
made deeper using the extra soil as fill. Planting areas should 

be filled fo levels above the flood plain elevation. Another 

possibility is having a deep stream cut through the site along 

the natural drainage way. Either way, the natural drainage of 

the site should remain intact and not induce soil erosion. 

CLIMATE 

Summers are hot and winters are mild, with occasional surges 

of cold air. Average yearly rainfall is 36 inches. The 

general climate description is hot-humid. Because of the humid

ity the summer heat, with an average daily temperatirre of 94 

degrees, can be very uncomfortable. Average relative hiAmidity 

during midafternoon is about 55?̂ , while in the mornings it is 

about 80fo.^^ Summer cooling is a problem to be dealt v/ith both 

indoors and outdoors. 

The first winter freeze is usually likely to occur in Novem

ber, freezing temperatures do not occiir often, but sparati-

cally, with the average daily minimum December temperature of 

38 degrees. The last of below freezing temperatures will usu-
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ally occur during March. For winter heating, passive solar 

design concepts can be used to a limited degree. The chief 

environmental concern is summer cooling, 

Prevailing winds are from the South. ' The site has good 

clear southern orientation which allows for the South winds to 

blow across the site, but it also permits solar gain to affect 

summer cooling. Shading devices should be oriented for opti

mum solar protection while allowing for prevailing winds to 

blow through.. 

LAND USE PATTERNS 

The existing land use is park land, with the landed zoned 

R-7.5» meaning residential with 7500 square foot minimum lot 

size. The existing features are two tennis courts on Block 'A*, 

and recreational facilities for toddlers on Block 'B» (refer 

fig, 2,6), The facilities include a slide, see-saw, picnic 

tables, and merry-go-round. 

MAN MADE STRUCTURES 

No substantial man made structures exist on the site other 

than light recreational facilities. However next to the fish 

hatcheries exist a water piomp house. This pump house was constr

ucted in 1911 and is being restored into offices for the water 

department of Dallas. It is a red brick structure with limestone 

detailing. 

The areas around the site are predominantly residential. 

The property values of the residences in this area are high, with 

only middle-upper class incomes or better being able to afford 

there purchase. Residences bordering the site are well insu

lated from park noise, impart secluding themselves from the park 

activity. 
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Figure 2,6 - Site Facilities 
Source: White Rock Lake Map, City of Dallas Parks Department, 
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SITE CIRCULATION 

Block 'A' and 'B* have good vehicular access from Winstead 

drive and White Rock road, however Block 'C' does not have good 

vehicula:̂  access and is not visually accessible from the paths 

of circulation. • Public parking areas do not exist on any part 

of the site, only on-street parking is available, 

A pedestrian trail, which circles the entire lake, passes 

through the East borders of the site (refer fig, 2,6), The 

trail runs the length of White Rock Dam, then comes down off 

the dam around the spillway, then continues it journey along 

Garland road. This trail is used for walking, running, roller 

skating, and biking. This trail has strong possibilities of 

running through the botanical garden site in bringing this 

activity through the garden. 

UTILITIES 

Electrical power comes from overhead power lines r\inning 

the length of Winstead drive and along V/hite Rock road (refer 

fig, 2,7). Underground telephone conduit also runs along Win

stead drive and V/hite Rock road. The parks department has in

stalled a water meter off White Rock road. Storm sewers are 

located on the lower end of street corners. The sanitary sewer 

line runs along side the city water supply line on White Rock 

road. 

Utilities can be easily provided for on Block 'A' and 'B», 

but Block 'C' does not have go6d access to these utilities. The 

usage of utilities on Block »C' should be limited to water supply. 

IMAGES 

The outdoor gardens must be well defined using elements of 

garden design. Focal points and passageways should not only 
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Fi^re 2,7 - Site Utilities 
Source: White Rock Lake Map; City of Dallas Utilities Map, 

Lot and Block Maps 
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be identifiable from Winstead drive but also from the top of 

the site where the botanical garden facilities will be located. 

It is desired, that the visitor be visually and aesthetically 

drawn to and through the outdoor gardens from wherever their 

journeys may originate. The feeling of relief, from the hardness 

of the city, to the feeling of splendor, from natures beauty, 

should be experienced by the outdoor observer. The feelings of 

peace and tranquility are to be exemplified through the design 

of natures beauty. 

Presently, as one drives past the White Rock Lake spillway, 

experiencing the initial introduction to a lake and park, they 

will pursue the park grounds by driving down Winstead drive and 

find almost vacant land. Not recieving the enjoyment of viewing 

prominant recreational and leisure activity until well past the 

proposed site, V/ith the botanical garden and developnent there

of, initial responses will not be negative and deflating but 

positive with exuberance. With luxurious residential housing 

around the site its only fitting that this open park land shov/ 

its beauty as well. 

DATA CONCLUSIONS 

The upper elevation of the site. Block 'A' and part of 

Block 'B', have the soil characteristics and locational qualities 

for the b\iilding development of botanical garden facilities. 

The physical well being of the neighboring residences must 

not be deterred. Evidence shows these residences to grow, conti

nuously, in value and be enhanced, socially, by the presence 

of education close by. The noise levels of the presently pass

ing street traffic will not be exceeded by the levels produced 

by the botanical garden facilities. However the activity level 

will be greatly increased. The activity of people learning and 

enjoying nature to its fullest. This aspect will enhance the 

future stability of the surroimding neighborhood. 

Block »B' and 'C are most suited for botanical development 
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in outdoor plant display. With this will be nature trails, 

special garden features as well as light recreational activity. 

The recreational activity can be induced through this part of 

site by a alternate pedestrian route in conjunction with the 

present pedestrian trail. For the recreationist, this trail 

will run through" and pass by major plant display attractions, 

thus enhancing the recreationist senses of nature. 

Overall, the site development should provide the recreation

ist a new venture and the leisurist a new escape, while providing 

both with the asset of education. Park and surrounding commun

ity impacts will be positive, both socially and economically. 
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ADMINISTRATION 

The governing entity of the proposed botanical garden will 

be a board of directors. This board will consist of between 12 

and 15 members with about one-half the number being influential 

public and/or political figures. The board will have periodic 

meetings in which they review the botanic gardens progress and 
accomplishments and set new goals and objectives thereof. 

CONFERENCE 

The board of directors must have an area to gather and dis

cuss topics of concern. The space must be a comfortable environ

ment so reasonable decisions can be made. One large table, inwhich 

all board members can face each other, is necessary in providing 

adequate group communication. The conference room will require 

audio/visual equipment in the proposals and presentations of 

ideas dealing with the botanical garden. Also an area needs to 

be given for a secretary in taking notes of the meetings. 

DIRECTOR 

The director is in charge of carrying out the goals and ob

jectives set forth by the board of directors. He makes the day 

to day decisions in accomplishing this. The director is the chief 

full-time executive in charge of the botanical gardens activi

ties. Being in this position calls for a large private office 

which can accomadate several persons in a comfortable, mini-confer

ence type, atmosphere. The director holds the most prestigious 

position at the botanical garden, therefore his office accomada-

tions should be reflected. 

ASSISTANT DIRECTOR 

He is vender the supervision of the director. He will work 

with the director in carrying out the day to day functions. While 

the director is in daily conferences and meetings handling corre

spondence, the assistant director shall be enforcing garden func

tions, making sure that the work of the garden is being fulfilled. 

He is in more of a supervisory position, working in the field 

with the horticulturist and researchers, 
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The assistant director will require a comfortable office 
adjacent to the conference room, directors office and executive 
secretary. The office should comfortably accomadate up to three 
persons in private meetings, 

EXECUTIVE SECRETARY 

The executive secretary handles the correspondence of the 

board of directors as well as the daily correspondence of the 

directors. Scheduling and record keeping of the correspondence 

for these groups is of primary concern. Along with standard 

secretarial equipment, this activity will require adjacent filing 

space. The files will consist of the botanical gardens official 

correspondence records. 

LANDSCAPE DESIGNER 
The landscape designer will be in charge of all garden designs, 

His work will be done under the direction of the board of direct
ors. Indoor plant displays and outdoor garden features and im
provements will be his designs. 

His office accomadations must include drafting table along 
with a standard desk. In his office will be the actual plans of 
the botanical garden. Drawing files and drafting equipment must 
be provided. His working environment should enjoy some type of 
view, overlooking the gardens, 

ADMINISTRATION - ACTIVITY RELATIONSHIP 
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The administrative activity will rely on efficient perfomance 
of communication. The executive secretary schedules all corre
spondence and must be adjacent to the functions thereof. Espe
cially the correspondence of the director, the daily decision 
maker. The assistant director will assist in conmiunieating 
instanictions to the remaining botanical personnel. He holds a 
supervisory position in the gardens daily operation. 

EDUCATION 

Education is the process of training and developing the know
ledge, mind, and character of the interested public. The educa
tional services of a botanical garden include organized course 
work, public demonstrations and seminars of popular interest, 
as well as facilities for public use as they wish, 

GENERAL INFORMATION 

The public must be informed of the programs and facilities 

provided by a botanical garden. This activity should take place 

upon initial encounter with the botanical garden. The first 

activity to takd place upon entering the lobby or lounge is in

formation presentation. For any questions which may arise, a 

receptionist must be available for response. After reviewing the 

information presented and having specific questions answered, the 

visitor has several options as to their objective educational 

interest. 

Adjacent to the information/reception activity should be the 

prime educational activities. This will include meeting areas 

for course work and popular lectures, the botanical library, 

and public facilities. 
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EDUCATION - ACTIVITY RELATIONSHIP 

PUBLIC FACILITIES 

Public facilities are service and/or convenience activities 

which do not necessarily facilitate education. The lobby is a 

public zone inwhich not only information concerning the botani

cal garden facilities are found. It is an anteroom for the wait

ing of up to several persons for one or many activities. Public 

activities, which should be in adjacency to each other, are the 

public telephones and restrooms. Telephones are necessary when 

a visitor is in need of communication outside the confines of the 

botanical garden. While restrooms are convenience items neces

sary in any building. 

The most public zones of the esucational activity, which were 

just described, must be oriented together in providing conven

ience to visitors as well as the outlying adjacent educational 

activities, 

GROUP MEETINGS 

The meeting rooms caiter to popular lectures and demonstra

tions as well as institutional course work. The attendence in 

these aqtivities vary, so accomadations should be made. The 

garden director will be in charge of scheduling these activities. 

The facilities will be used daily and a program of the scheduled 

activities will be available at the information area. These 
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activities are directed toward the general public, but higher 
education will also have access to these facilities. The spaces 
should be easily confonuing, from small groups of 15 or less, to 
larger groups of 50 or more. 

MEETING ROOMS 

For assemblies (Jf 50 or less, two general meeting areas should 
be provided. These will be used in institutional classwork as 
well as popular lectixres and demonstrations to small groups. In 
the John Lehmann building of the Missouri Botanical Garden (refer 
appendix - p. A12), the education department provides two meeting 
rooms with common laboratory/demonstration space inbetween. This 
space is equivalent in square footage to the actual assffiibly area. 
Evidently, this type of area is necessary in acquiring the hands 
on experience of knowledge, while the assembly area is used for 
the professing of information. The meeting rooms must be flexible 
in their fiaiction. Storage of demonstration equipment shoiild be 
used and have access by both meeting rooms. The open laboratory 
should also have use from both meeting rooms, 

LECTURE HALL 

The lecture hall will provide for larger assemblies, up to 

100 persons. In referencing the Lehmann building (refer appendix-

p. A12), more area is given, per person, than in the meeting rooms. 

Evidently, this is provided because with a larger assembly its 

obvious the speakers topic is of greater importance and that the 

comfort of the assembly is also of great importance. 

The area given to the speaker is very much more public than 

in the smaller meeting rooms. The meeting rooms of the Lehmann 

building show a social zone between the speaker and audience, 

between 4 and 7 feet away, while the lecture hall shows a public 

zone between the speaker and audience, 12 feet or greater, 

LIBRARY 

The library is a quite activity for which the public has 
access. A indexing system, cataloguing the literature to be 
foimd, is the first responsive area of activity. Whereas if 
any questions arise, a librarian is there to answer. The librae 
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rian also check-outs srticles to the users as well as handle the 

recirculation and indexing of returned documents. 

LIBRARIAN - ACTIVITY REIiATIONSHIP 

/ check- \ 
J out j 

After locating the desired document through the indexing sys

tem, the user will work through the library stacks in search of 

the item(s). Once found, he may move to a study area where the 

document can be examined. Here, the .patron may either gather all 

information needed at that moment, or go to the circulation desk 

and check-out the document. 

LIBRARY USER - ACTIVITY RELATIONSHIP 
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RESEARCH 

Research is the careful, systematic investigation undertaken 
to discover or establich facts and principles. In undertaking 
this systematic investigation the research specialist needs con
venient access to laboratory facilities and herbarium plant stor
age. As well they use personal offices and the services of 
secretaries to help handle the correspondence work involved. The 
library is important to the researcher, but more so to the educa
tional activity of informing the public. 

The activity of the researcher will not take place only in 
his or her personal office. They will be active in their office, 
laboratory, and in the herbarium. Occasionally the researcher 
will need to use the conference room in larger, group meetings, 

RESEARCHER - ACTIVITY RELATIONSHIP 

Because the activity of the researcher is not isolated, it 
is an economic convenience to have two or more person work sta
tions. This is exemplified in the Lehmann building of the Miss
ouri Botanical Garden where researchers have two-man functional 
stations. Having one space for two workers calls for less office 
and laboratory equipnient as compared to two individual spaces. 

The researcher will need a secretary for help in typing, 
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filing, and record keeping. Keeping records and handling corre
spondence are responsibilities generally entrusted to secretaries. 
In the I»ehmann building, one secretary for every four researchers 
are supplied. For every two secretaries, one receptionist is 
supplied. The receptionist recieves calls and visitors, also 
giving information in helping visitors with their concerns, 

RESEARCH - ACTIVITY RELATIONSHIP 

CQ 

O 

W 
(!) 

researchers 

Pathology and physiology are usual areas of concern in botani-

cal research-(refer appendix - p. D4). For each researcher, an 

assistant will be provided. The assistants will do most of 

their work in the laboratories. 

HERBARIUM 

The herbarium is a collection of dried plant specimens which 

are mounted, classified, and stored for convenient access to bo

tany research. Along the storage areas are study areas for ini-
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tial examination of plant specimens. In order for ease of access 
to specimens, a catalogued indexing system is located adjacent 
to the main collection area. Here the botanist will find the 
location of the specimen through the index, locate the specimen, 
then conduct an initial examination of the specimen before either 
replacing the specimen or keeping it for further examination in 
laboratory tests. 

LABELLING 

A curator is usually in charge of the herbariimis collection. 
He properly labels the specimens and stores them as they come to 
the garden. As well as space for storing specimens and the 
examination thereof, the must be area given for the labelling of 
specimens. 

HERBARIUM - ACTIVITY RELATIONSHIP 

PLANT DISPLAY AND PROPAGATION 

CONSERVATORY DISPLAY 

The chief activity in capturing the interest of the observer, 

is variety of plant exhibits. The indoor exhibits are not local

ly grown varieties. The indoor exhibits must display worldly 

varieties from different climates and cultures. 

The display activities should be visually leading. The human 

senses must be affected; scent, touch, as well as sight. The 

exhibition is a musuem of nature, therefore it must be treated 

as such. 
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PLANT DISPLAY - ACTIVITY RELATIONSHIP 

Although the educational activity may appear inherent, in 

plant display, it cannot be overlooked. Plant specimens are 

labelled as to their geography, climatic characteristics, and 

plant family. In understanding this the visitor will reco^i.se 

not only the forms and colors» but the plants growth characterist

ics. 

PLANT LABELLING - ACTIVITY RELATIONSHIP 
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Upon entering the plant environment an information area, de

scribing the exhibits, will allow the visitors to decide upon 

which plant environment they would like to experience first. As 

the visitoa? experiences these plant environments, they will most 

likely will want to pause and relax. For these break times, visi

tors will appreciate refreshments to facilitate their relaxation. 

This enhances the leisure activity of the conservatory. 

Leisure and education are the two activities to be experienced 

in the conseiSratory. With appropriate plant arrangements and 

labelling, education will be present. With the added convenience 

of seating and refreshments, leisure will be enhanced. 

GREENHOUSE (PROPAGATION) 

The working greenhouse will work for both indoor and outdoor 

plant display. Plant propagation is essential in preparing dis

play specimens for exhibition. The greenhouse will simulate the 

environmental characteristics of the conservatory. 

The working greenhouse will be maintained by horticulturist 

while at times, the researcher will use it to test the hardiness 

of untried species. Although the public will have access to the 

working greenhouse, and enjoy its experiences, it is not the 

feature plant display attraction of the botanical garden. 

In order for pleints to be maintained properly in the green

house, the gardeners must have ease of access to each planting. 

Rows delineating circulation and plant aisles are necessary in 

allowing the gardener to maintain each plant with ease-(refer 

fig. 3-1).^ 

^ ^ 

Fi^re 3-1. 
Source: Operating a. Garden Center. 
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The storage of equipment and materials will be in adjacency 

to the working greenhouse. Tools, fertilizers, soils, etc., 

are used daily by gardeners and horticulturists in plant propa

gation, thus it is necessary that these can be easily obtainable 

for this purpose. In order for these materials to be materials 

to be delivered efficiently, service access must be provided to 

the storage and propagation areas. 

PLANT DISPLAY - ACTIVITY RELATIONSHIP 

HORTICULTURISTSALORICULTURIST 
These specialist are the heads in plant propagation and dis

play. They employ a staff of gardeners in satisfying the labor 

needs of the greenhouses and botanical grounds. An office for 

both horticulturists and floriculturist will be needed in keep

ing records and handling correspondence. 

One horticulturist and floriculturist will be in charge of 

the greenhouse propagation and conservatory display, while the 

other horticulturist will be in charge of the outdoor garden 

plantings. 

OUTDOOR DISPLAY . . 

This activity begins with nature trails leading the visi

tor through the garden. Though the patron =^y ^ ^ - ^ ^ ^ ^ ^ J -

+ =r,vtime it does represent the guidxng path. The observer 
fs T ^ l U l . nature^ wildlife, water, trees, sculpture flow-

eto all of which are leisurely, relaxing and educational. 
' L^e'the activity of the indoor display, the outdoor display 
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will affect the human senses, promoting educational qualities. 

Specimens are labelled and seating areas along the course allow 

the visitor to pause and relax. Nodes and terminating points 

highlight the trail pointing out garden features; such as rose 

gardens, wildflower gardens, etc. Sculptijures also serve in de

fining garden areas. It is a pleasing occiirance to move through 

a purely natural area of plants and wildlife, then finding a 

small unique garden highlighted by a beautiful piece of sculptixre. 

To experience garden elements such as this gives people pleasure 

in visiting a botanical garden,-' 
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The spaces are grouped according to the phase of construction 
.and the type of building, respectively. References refer to the 
following texts: 

A, Architectural Graphic Standards. 
B, Mechanical and Electrical Equipment for Building, 

C, Time Saver Standards for Building Types, 
CS, Case Study reference (appendix). 

The first symbol represents the source, then the second symbol 
represents the page number. 

PHASE ONE 

Building Type: ADMINISTRATIVE 

ASSIGN, 
SPACE ( ( NO, ) PER ./ACT . SQ,FT,/ACT, REF, SQ, FT, 

30 C, 792 525 

100 C, 792 100 

400 C, 792 400 

100 C, 792 100 

200 C, 792 200 

Assignable Square Feet - 1375 

The Gross to Net ratio for Administrative building type is 150^, 

Gross square footage is equal to 1375 x 1.5 = 2060 square feet. 

Conference 

Executive 
Secretal*y 

Directors 
Office. 

Assistant 
Director 

Landplanners 
Office 

15 

1 

1 

1 

1 
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Building Type: EDUCATIONAL 

SPACE PER./ACT. FT 

25 

50 

10 

30 

12 

12 

22 

,/PER. REF, 

C, 792 

C, 792 

A, 645 

B, 460 

CS, A14 

CS, A14 

CS, A14 

ASSIGN 
SQ, FT 

375 

50 

20 

360 

1200 

1200 

2200 

- waiting/ 
reception 

- information 
counter 

Public 
Telephones (2) 

Public 
Restrooms 

Meeting 
Rooms (2) 

Demonstration 
Laboratory 

Lecture Hall 

15 

1 

1 

12 

50 

50 

100 

Assignable Square Feet - 5405 

The Gross to Net ratio for auditorium/assembly type buildings 

is 142/0.2 

Gross square footage i^ equal to 5405 x 1.42 = 7675 square feet, 

Building Type: LIBRARY 

Librarian 1 

Index Ref. 50,000 vol. 

Stacks 50,000 vol. 

Study area 50 

200 

1 sq.ft./ 
10 volumes 

30 

CS, AI4 200 

C, 268 500 

C, 345 5000 

C, 345 1500 

Assignable Square Feet - 7200 
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The Gross to Net ratio for libraries is 132^.^ 

The Gross square footage is equal to 7200 x 1.32 = 9505 square feet. 

Building Type: RESEARCH 

SPACE (NO.) PER./ACT. SQ.FT./PER. REF. 
ASSIGN. 
SQ.FT. 

Pathologists 
Office . 2 

Physiologists 
Office 2 

Laboratories(2) 4 

Secretary (2) 1 

Reception 1 

100 C, 792 200 

100 

1000 

80 

55 

C, 792 

CS, C5 

C, 792 

C, 792 

200 

8000 

160 

55 

Assignable Square Feet - 8615 

The Gross to Net ratio for laboratory/research facilities is 

The Gross square footage is equal to 8615 x 1.5 = 12,925 sq. ft. 

Building Type: HERBARIUM 

Specimen ̂  
Storage 

Study 
area 

Index 

Labelling 

500,000 Spec. 

12 

500,000 Spec, 

1 

sq.ft,/225 

30 

500 

CS, A14 

C,345 

CS, A14 

CS, D5 

2200 

360 

400 

500 

Assignable Square Feet - 3460 
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The Gross to Net ratio for libraries is 132fo.5 

The Gross square footage is equal to 3460 x 1.32 = 4570 square feet. 

TOTALS 

The total gross square footage for the research/education 
building of PHASE ONE is as follows: 

Administration 2060 

Education 7675 

Library 95 05 

Research 8615 

Herbarium 4570 

Total Gross Square Feet - 32,425 

PARKING 

~P£u:"king allotments for building personnel and visiting public 

are as follows: 

Personnel parking for 32 vehicles at 350 square feet each = 11,200 

Public paj:*king for 100 vehicles at 350 square feet each = 35,000 

Total parking = 43,400 
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PHASE TWO 

Building Type: WORKING GREENHOUSE 

SPACE PER,/ACT. 

Working 
Greenhouse 

Hort i culturi st 
(2) 

Fieri culturi st 

Material 
Storage 

M » M M « 

1 

1 

4 

ASSIGN. 
SQ.FT./PER. REF. SQ. FT. 

80 

80 

500 

CS, D6 37,650 

C, 792 160 

C, 792 80 

CS, C5 2000 

Assignable Square Feet - 39,890 

The Gross to Wet ratio for the working greenhouse is a minimum 

service ratio because of the utilitarian nature, 120?̂ . 

The Gross square footage is eqiial to 39>890 x 1.2 = 47,870 square ft. 

Building Type: CONSERVATORY 

Conservatory 
Display CS, D5 25,100 

The Gross to Net ratio for the conservatory is a minimum ratio 

of ^20fo, 

Gross square footage is equal to 25,100 x 1.2 = 30,120 sq. ft. 
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TOTALS 

The total square footage for PHASE TWO of construction is 
as follows: 

Conservatory 

Working Greenhouse 

30,120 

47,870 

Total Gross Square Feet - 77,990 

PARKING 

Parking allotments for building personnel and visiting public 

are as follows: 

Personnel parking for 10 vehicles at 350 square feet each = 3500 

Public parking for 100 vehicles at 350 square feet each = 35,000 

Total Parking = 38,500 
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SPACE TOTALS 

The total Gross Square Footage for PHASE ONE and PHASE TV/0 
of construction are as follows: 

PHASE ONE 

PHASE TWO 
32,425 
77,990 

Total Gross Square Feet = 110,415 

Total vehicular parking allotments for building personnel 
and visiting public are as foolows: 

PERSONNEL 

PUBLIC 

PHASE ONE 
PHASE TWO 

PHASE ONE 
PHASE TWO 

32 
10 

42 cars 

100 
100 

200 cars 

Parking for 242 vehicles at 350 square feet each equals, 

= 84,700 square feet parking. 

64 



BIBLIOGRAPHY 

BOOKS 

1. DeChaira and Callender. Time Saver Standards for Building 

Types. McGraw-Hill, Inc., New York, 1973. PP. 268-792. 

2. McGraw-Hill. Dodge Construction Systems Costs. Volume 1. 

McGraw-Hill, Inc., Princeton, New Jersey, I984. p. 5. 

3. McGuiness, William J. Mechanical and Electrical Equipment 

for Buildings. John Wiley and Son, New York, Sixth Ed., 

1980. p..645. 

4. Ramsey £ind Sleeper, Architectural Graphic Standards, John 

Wiley and Son, New York, Sixth Ed,, 1970, pp,,34-460, 

65 



ENDNOTES 

McGraw-Hill, Dodge Construction Systems Costs, Volume 1. 
McGraw-Hill, IhcV, Princeton, New Jersey, 1984. p. 5. 

2 

3 

4 

5 

ibid 

ibid 

ibid 

ibid 

66 



SYSTEMS ANALYSIS 

67 



TABLE OF CONTENTS 

I . GENERAL 

A. ENCLOSURE 

B. STRUCTURAL 

1. Foundation 
C. QUALITIES 

1. Finish Floor 

2. Wall and Ceiling 
3. Roof System 

4. Windows 
5. Doors 

II. ENVIRONMENTAL 

A. HEATING, VENTILATION, AIR-CONDITIONING 

B. ELECTRICAL 
C. LIGHTING 
D. PLUMBING 
E. DRAINAGE 
P. ACOUSTICS 
G. SECURITY AND PROPERTY PROTECTION 

III. CONSERVATORY/WORKING GREENHOUSE 
A, ENVIRONMENTAL - GENERAL 

1, Summer Cooling 

2, Winter Heating 
3, Carbon Dioxide Enrichment 

B, CONSERVATORY 

1, Foundation 

2, Structure and Roof 
3, Environmental 

4, Lighting 
C, WORKING GREENHOUSE 

1, Foundation 
2, Structural and Roof 

IV. OUTDOOR GARDENS 

68 



GENERAL 

Building restrictions which must be complied with in the 

construction of the proposed Botanical Garden are: 

- City of Dallas Building Code 
- Uniform Building Code 
- National Electric Code 
- National Fire Prevention Code 
- National Pli^mbing Code 
- Uniform Mechanical Code 

ENCLOSURE 

The structures of the botanical garden are public and insti

tutional in nature. The durability of structural framing shoiild 

resist any unusual forces. The more established institutional 

building types are steel and concrete space frames. 

The enclosures must have a high degree of permanence while 

also being able to readily accomadate future expansion. Struct

ural members must be maintanence free for the extended life of 

the buildings. The envelope of the buildings must reflect energy 

efficient values in response to the natural environment. 

STRUCTURAL 

The structural components shall be professionally engineered 

and conform to the requirements of the Uniform Building Code in 

assurance of stability and longevity, A Pour-hour fire rating of 

structural members is required. 

FOUNDATION 

The foTindation must respond to environmental aspects. The 

geography of the site has a moderate, 8 percent, slope allowing 

good water run-off. The slab should be waterproof with a layer 

of porous soil, such as sand, underneath the slab. The porous 
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soil allows good drainage underneath the slab. The slab must 

be below the geographic frost line (U.B.C.). The average frost 

line is four inches in Dallas. 

Strength is also a factor. When the structural engineer 

calculates the compression load, a criteria will have to be met 

in the concrete mixture. The tested compressive strength, f'c, 

is in pounds per square inch and must meet the required strength 

response. 

In order to prevent concrete cracking, contraction and ex

pansion joints must be placed. One expansion joint for every 

100 feet in each direction, with about four contraction joints 
2 

per each expansion joint. 

QUALITIES 

Finish Floor Criteria 

- Wear resistance 

- Resist skidding and slipping 

- Low degree of glare 

- Respond to acoustical needs 

- Low maintenance 

- Vibration resistance 

Wall and Ceiling Criteria 

- Non-combustible materials 

- Well insulated components 

- Respond to desirable light reflectance 

- Durable and wear resistance 

- Vibration resistant 
- Response to acoustical needs 

Roof System 

- Structure to conform to U.B.C. restrictions 

- Must have positive drainage 

- Waterproof 

- Well insulated 
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- Non-combustible material 

Windows 

- Windows should be openable for alternate fire escape.-̂  

- Windows should be well sealed to protect against infiltra

tion. 

- Windows must be impact resistant (U.B.C). 

- Vibration resistant 

Doors 

- Doors must open outward, toward exiting path. 

- All doors are to be unlocked during occupancy (U.B.C). 

- Doors must be of standard width and height. 

- Doors must open a full 90 degrees. 

- On escape routes doors must be self-closing, 

- Stairwells must be smoke and fire proof with panic bars 

on fire resistance doors. 

ENVIRONMENTAL 

HEATING, VENTILATION, AND AIR CONDITIONING 

The HVAC system is the environmental system which maintains 

human comfort levels. Thermal comfort criteria is as follows: 

Winter: 72 degrees F; 30?̂  relative humidity. 
Slimmer: 78 degrees P; 20?̂  relative humidity. 

Complete air conditioning requires a source of heating from 

a furnace or boiler, and a method of cooling such as refrigera

tion. For proper air distribution a system of blowers, ducts, 

and registers are required. A forced air system, using the above 

elements, is particularly effective and commonly used. 

The fresh air (cfta) required in the education/research 

building varies. In typical office and laboratory areas, 20-25 
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ofm (cubic feet per minute) per person is needed. While in the 
meeting rooms and assembly areas. 40-50 cfm per person is recom-
mended.'^ 

In supplying this air, the noise and vibrations of ductwork 

may be a nuisance, if their size is too large. The following are 

recommended air velocities for public buildings: 

Main ducts IOOO-I30O feet/minute 
Branch ducts 600-900 feet/minute 
Branch risers 600-700 feet/minute 

Source: Mechanical and Electrical Equipment 

for Buildings.^ 

Mechanical spaces will accomadate the air handling imits. 

The mechanical space needed is about 12/a of the gross floor area.'̂  

With approximately 20,000 gross square feet, mechanical space 

will comprise about 2400 square feet of floor area. 

For the ductwork of a air handling unit to cover all building 

areas, a clearance in either the floor and/or ceiling will,be 

needed. For a air handling unit which, by itself, serves less 

than 5000 square feet, 30 to 36 inches of clearance will be 

needed. Using this clearance, it will take four air handling 

units to supply the education/research building with air condition

ing. 

ELECTRICAL 

The applicable codes for electrical installations are the 

National Electrical Code and the National Fire Protection Code. 

These codes define the fundamental safety measures that must be 

followed. 

The electrical service to the site originates from overhead, 

7200 volt, power lines. In bringing this power to the building, 

either an overhead service drop or a underground service lateral 

to the building may be used. Underground service is more desir

able in appearance and should be considered. The drawbacks of 
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underground service is in cost. For the imdergroimd service to 

be used, the length of service run must be reduced to a minimum, 

for the longer the service line, the more cost.^ 

Because of the power the building must have, a 3 phase, 48O 

volt power unit will need to be transformed from the 7200 volt 

high wires. In operating lighting and convenience outlets, only 

240 or 208 voltage is needed. But in the use of air conditioning 

motors and power equipment, a 3 phase system is needed. 

It is best for the transformers to be installed outdoors be
cause of the following: 

- No building space required. 
- Reduce noise within building. 
- Lower cost. ..„ 
- Less interior heat problem. 

General Criteria in Electrical System: 

Source: Mechanical and Electrical Equipment for Buildings. 

- Flexibility - Every wiring system should incorporate this in 

the design of its circuitry, feeders, and panels to accomadate 

probable patterns. In research/education buildings this is 

most important in that they usually expand, creating a higher 

future demand of electricity. 

- Reliability - The reliability of a system is only as good as 

its weakest points, therefore it may be necessary to provide 

redundancy at these points. Critical loads within the facility 

should be pin-pointed in how best to reliably serve them. The 

system must be designed so equipment failures can be readily 

detected and corrected. 

- Safety -

- Economic - This is concerned with installation cost and opera

ting cost. Operating cost is usually related to energy consump

tion. However, installation cost must be of higher quality. 

For a lessor expensive installation may result in increased 

energy cost, maintenance cost, as well as a shorter life. 

- Energy Considerations - Obviously energy codes and budgets must 

be met. This is accomplished by controlling the energy output 
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.,by using energy conservation techniques. 

- Electrical Space - This space is where panels, motors, distri

bution centers and switch boards are located. They must have 

ease of access, be well ventilated and expandable, as well 

as limited in noise output. 

LIGHTING 

Illumination requirements are chiefly provided by the Illumi

nation Engineers Society. In the text, Mechanical and Electrical 

Equipment for Buildings, the data is taken from lES publications. 

This is the chief source of reference in the lighting analysis. 

In general lecture situations a level adequate for reading 

tasks is necessary, about 70 foot candles (PC). The reading areas 

of the library as well as the meeting rooms will need this inten

sity of light. 

For special exhibits and demonstrations a high level of 

light is needed for the finer interpretations of detail. For 

the auditorium and meeting rooms, light intensity should be vari

able, up to 150 PC''2 

Office lighting as well as laboratory lighting must suppli-

ment the visual tasks of reading and inspection. On work sur

faces glare must at a minimum. It is also proper to direct light 
13 

intensities on work surfaces for the tasks of reading. 
In lighting the library stacks, where books are shelved, 

vertical illumination is important. Baffles and plastic diffus-

ers do not give adequate performance. The best way of illumina

ting library stacks is having the lighting run along the aisles 

of the stacks. From the top of the shelve to the fixture should 

be about two feet.''^ The recommended level of intensity is 

30 P C 

Light Intensity Recommendations: 

20 FC - Stairs, Corridors, Lobby, 
30 PC - Library Stacks, 
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Inn "" ^®^i^S areas. General lecture, 
icn ̂ n ~ ^^fices. Laboratories, Library Card Files. 
150 FC - Special Exhibits and Demonstrations, 
Source : Mechanical and Electrical Equipment for Buildings, ̂ ^ 

General Lighting Criteria: 

- Light levels must be sufficient in seeing tasks. 

- Lighting equipment should be unobstructive, 

- Highlighting techniques should increase the utilitarian as 

well as the architectural quality of the space,^^ 

- Use lighting source of highest possible efficiency, 

- Long-life lighting sources should be given preference due to 

lower maintenance. 

- Design lighting for a minimum of maintenance, 
17 

- Reduce glare on lighted surfaces. 

PLUMBING 

The plumbing system shall conform to the Southern Standard 

Plumbing Code, The quality and durability of materials and install

ations is of importance. 

Water supply will come from the City of Dallas, as will sep

tic drainage. The restroom facilities of the education/research 

building are the prime plumbing areas. Laboratories and janitor 

closets will also be supplied with water, A water heater will 

need location in one of the adjacent mechanical spaces so as to 

serve these areas. 

The plumbing fixture requirements, based on the occupancy rate 

of the education/research building, are as follows: 

PUBLIC - Men Women 

W,C, 3 3 
Lav, 2 2 
Urin, 2 
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PERSONNEL - Men Women 

W,C, 2 2 
Lav, 2 2 
Urin. 1 

Source: Mechanical and Electrical Equipment for Buildings, 18 

The supply and drainage lines may be located in either/or 

the ceiling cavities, wall cavities, or floor. 

DRAINAGE 

All building construction must have positive roof drainage 

to the grounds natural drainage pattern. The natural site drain

age should not be disturbed in any severity of manner. A storm 

drainage easement runs through the site. This drainage line 

should not be altered unless economic practicality calls for it. 

ACOUSTICS 

Mechanical noises originating from plumbing and air condition

ing systems can be a nuisance though they are not usually excess

ive. The control of noise and vibration is an important consider

ation in building function. 

Plumbing noises which should be controlled include: 

- Turbulent water flow from water closets. 

- Water hammer from piping. 

- Pump noise caused by motor driven pumps. 

- Defective fixtures. 

- Piping expansion and contraction. 

19 
Source: Environmental Acoustics. 
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Noises mechanical systems frequently cause are: 

- The fans, motors, compressors and pumps of large systems, which 

transmit- noise through ductwork. 

- Self noise caused by high velocity air movement. 

- Noises on exterior of building being transmitted through the 

ductwork into the building, 

20 
Source: Environmental Acoustics. 

Mechanical equipment rooms are often times the area of most 

mechanical noise. To provide a reduction in noise between mech

anical rooms and adjacent occupancies the text, Ekivironmental 

Acoustics, recommends: 

- Applying sound absoptive treatment along the ceiling and walls 

of equipment room. 

- Control duct noise. 

- Provide for a resiliently suspended dense ceiling in the rooms 

beneath equipment floor. 

- Use a lined plenum chamber on the discharge side of the fan, 

- Use efficient installation of all pieces of equipment and 
21 

machinery on top of a floating slab. 

The recommended noise criterion (NC) level for the various room 

types are as follows: 

25-30 NC - Lecture halls. Conference rooms. 
22 

30-35 NC - Library, private offices. 

SECURITY AND PROPERTY PROTECTION 

A up-to-date alarm system is recommended in preventing un

authorized building intrusion. Utilization of various barriers 

on the site are not only aesthetic tools of the designer. Earth 

benns, gates, fences, and tightly grouped plants help in deterring 

criminal activity during hours when the gro\mds are closed. Night 

lighting is essential in avoiding dark- comers and allowing visi-
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bility. Floodlighting the building exterior is not just good 

in showing the building form, but is also effective in protect

ing against vandalism and.burglary,^ 

In order to assure fire protection a automatic, early warn

ing, fire detector system with a audible alarm is recommended. 

Along with this, portable fire equipment such as fire extinguish

ers, hose reels, and sprinklers are recommended in allowing quick 
24. 

containment of accidents, ^ 

CONSERVATORY/WORKING GREENHOUSE 

ENVIRONMENTAL - GENERAL 

Heating, Air conditioning, temperature and humidity control, 

and carbon dioxide enrichment are the most important conderations 

in a conservatory or greenhouse environment. 

Much heat is gained in a greenhouse through its transparent 

skin. On the display and propagation of plants, this heat build 

up must be controlled with ventilation and air conditioning. 

During winter months, heating is often needed during cold nights. 

Summer Cooling 

Ventilation occurs through roof and sides ventilators. During 

winter months roof vents are usually all thats needed, while during 

warmer months both will be used. Total ventilation area should 

be between 15 and 30 percent of the floor area in order to give 
26 

effective natural cooling. 

It is good to have automated roof and side vents which are 

monitored by thermostats. When the thermostats reach a specified 

temperature, the vents will open. This calls for less work on 

the part of the greenhouse personnel-
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During warmer months when the outdoor temperatures are above 

that temperature required in the greenhouse, forced air ventila

tion must occur.2 This is best achieved through a evaporative 

cooling system, of which the fan and pad system is most often 

used. In the system, the pads and fans are located on walls 

opposite of each other. Water is run through the pads on one 

wall, absorbing outdoor heat, thus creating evaporation. Ex

haust fans, on the other wall, draw outside air through these 

pads, bringing with it a cooling effect across the greenhouse. 

This air will be from 10 to 20 degrees cooler than the outside 

temperature when the separation between pad and fan is at an 

optimum distance, between 100 and 200 feet.^^ 

Exhaust fans can also be used in conjuction with mist spray

ers in providing humidity and cooling to the greenhouse. Combina

tions of both can be used effectively with proper monitoring 

devices. 

Winter Heating 

In areas where outdoor temperatiires fall below 50 degrees P 

for extended periods, heat is required to maintain temperature 
1̂ ranges,-^ Two types of heating systems can be considered, a 

centralized heating system and a localized heating system. 

In a centralized system, one or more boilers, usually located 

in a service building, generates steam or hot water which is pip

ed to various greenhouse locations. While localized heating 

systems usually use forced hot air to heat the area around it. 

The difference in initial cost can be misleading in future ex

pense. For a 20,000 square foot greenhouse, the installation 

and material cost for a boiler system is $1.90 per square foot 

of greenhouse, whereas a localized unit heater system would cost 

$0.77 per square foot, as of 1981.^ Although initial cost for 

a localized unit heater is less, central systems are less expen

sive to operate in the long run. The reason being is boilers can 

be fired on relatively inexpensive fuels and can be easily con-

verted from one fuel to another.-*-̂  

In choosing the type of boiler, the size of the greenhouse 
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is important. In a hot water system, a large volume boiler and 

plumbing outfit would be needed to facilitate a large area. 

While in a steam system, a ^nailer boiler is required with no 

circulating pump and less plumbing. It is recommended that in 

a greenhouse of 20,000 square feet or less, a hot water boiler 

system is satisfactory. But when the size of a greenhouse is 

much more above this, a steam boiler is recommended,-^ 

The location of the boiler system is another concern. Because 

a boiler exerts heat from its physical container, one might think 

it good to have location within the greenhouse. And as far as en

ergy conservation it can be good, heat loss from the boiler jac

ket and piping being used in heating. But there is a strong detri

ment to locating a boiler system within a greenhouse. The high 

humidity of a greenhouse causes corrosion and premature break

down of boiler components such as switches, pumps, and motors. 

Therefore it is good to locate the boiler adjacent to the green

house in some type of service building so it is readily accessi

ble and can be easily maintained. 

The placement and height of the smoke stack is another con

sideration. Prevailing winds should not sweep these ftunes to 

where detrimental effects would occur. Usually the north and 

northeast coiners are good choices, since prevailing winds usu

ally come from the West and South. 

Carbon Dioxide Enrichment 

Carbon dioxide is the essential raw material in plant photo

synthesis.^'^ Carbon dioxide can be obtained from several sources. 

Ventilation and circulation of air are the chief sources of natu

ral carbon dioxide enrichment. But at times when this is not avia-

lable, carbon dioxide must be produced by man-made methods within 

the greenhouse. 

To inject carbon dioxide into the greenhouse environment, 

a carbon dioxide generator is used. The generators are hung 

along the center of the greenhouse. Within the generator is a 

burner which combusts gas into water and carbon dioxide, which 
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then rises into the greenhouse atmosphere.^^ It is important 
that the gas consumed is of high purity as to not let contami
nants into the air. 

Carbon dioxide is used by plants during the daytime hours. 

Photosynthesis does not take place when light is not present. 

For automatic control of the generators, either a time clock or 

light sensor can be used.^^ These controls can turn the genera

tor on and off when the use of carbon dioxide is needed. 

CONSERVATORY 

Foundation 

Much plumbing will be located in foundation of the conserva

tory. Floor drains and water piping, for the sake of appearance, 

will be located within the floor slab. It is important that the 

finish floor be resistant to moisture deterioration. Moisture 

will exist on this walking surface, so it is also important for 

the surface to resist skidding. A rough or textured surface, 

which is moisture resistant, would prove satisfactory. 

Structure and Roof 

The conservatory is the principle public feature of the botan

ical garden. The structure should have monumental characterist

ics in performing its function in plant exhibition, A skeleton 

frame which allows maximum light transmittance is a necessity. 

The transparency should be clear in allowing a distinction 

of indoors and outdoor. The transparent members must be very 

durable, possessing a h i ^ degree of light transmittance. Acry

lic transparencies do provide this and should be considered. 

The roof systems shall have positive drainage. Rainwater 

has characteristics not found in the public water supply. It 
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has Ph characteristics which aid in plant growth.^ The designer 

should have the proragative to _attempt collecting this rain water 

to be used in watering plsmts. 

Environment al 

The environmental systems must have automatic controls because 

manuel controls are too time consuming in operation. Cooling, 

heating, watering, and carbon dioxide enrichment can all function 

under automatic controls. 

In heating and cooling the conservatory, the systems must 

reflect quality in being of no disturbance to visitors. Noise 

and appearance can have detrimental effects on visitors. 

Lighting 

In using natural lighting, there must be equal distribution 

throughout the conservatory. The roof should be unshaded by both 

adjacent buildings and trees. The light must transpire through 

in maximum quantities, because this light is required in producing 

radient energy, thus forcing plant growth. 

Artificial lighting is useful in night lighting and direct

ional lighting which highlights feature areas. Spot lighting 

should be fully adjustable. 

WORKING GREENHOUSE 

Foundation 

The foundation will accompany the structural base. The floors 

will have paths for circulation which must be either asphalt paths 

or soil. The planting beds will be located on the natural ground 

with some soil fill. Unlike the conservatory, plumbing lines 
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do not have to run through a slab because appearance is not the 

concern. However, natural drainage is a concern. 

Structure and Roof 

The structure is to be utilitarian and economical in nature 

for this is not the principle feature of the garden. The basic 

fundamental concepts of greenhouses are to be employed in the 

design. Maximum light transmittance, good ventilation, and car

bon dioxide enrichment are fundamental in greenhouse operation. 

OUTDOOR GARDENS 

In landscaping the outdoor natin-e areas for the visual enjoyment 

of the visitors, it is recommended that the following elements 

be used: 

Source: Garden Design, 

Earthwork - Cut and fill is a primary tool in providing interest

ing land forms and water elements. Because of the present site 

conditions, much of it being within floodplaih elevation, cut 

and fill should be used in promoting visual movement. 

Plants - Trees, shrubs, herbacious plants, conifer, native and 

ornamental should be grouped allowing pockets of open and closed 

space. 

Water - In a hot climate, like Dallas, too much water can not be 

used. The sound, smell, sight, and movement of water is physi

cal relief from summer heat. 

Sculpture - Until one century ago, gardens were designed for 

sculpture display. They are an expression of mans mind and draw 

attention to themselves by standing out is a natural environment, 
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Sculptures are good in defining focal points and points of inter
est. 

Terraces - They are used to extend the visual interest of the en

vironment. Terraces are a series of flat platforms with sloping 

sides, rising one above the other. 

Seating - This is used in providing an invitation to pause, look, 

and rest. Seating must be placed where one wishes to sit, like 

at terminal points or points of viewing interest. 

Walls and Steps - These strongly enhance garden movement. They 

can be broad, shallow and inviting or narrow, steep and exciting. 

Walls and Steps can take almost any form in promoting visual in-
4^ terest. -̂  

84 



BIBLIOGRAPHY 

BOOKS 

1, Crowe, Sylvia, Garden Design. Hearthside Press, New York. 

1958. pp, 119-140 

2, Doelle, Leslie L, Environmental Acoustics, McGraw-Hill 

Book Co,, New York, 1972. pp, 189-195. 

3, Fullerton, R,L, Building Construction in Warm Climates. Ox

ford University Press, Oxford, 1977. pp. 255-258 

4, Hix, John, The Glass House, MIT Press, Cambridge, Mass., 

1974. pp. 45-69 

5, Masterlerz, John W, The Greenhouse Ekivironment, John Wiley 

and Son, New York, 1977. pp. 11-77 

6, McGuinness, William J, Mechanical and Electrical Equipment 

for Buildings, John Wiley and Son, New York, Sixth Ed,, 

1980, pp, 93-956 

7, National Fire Code, National Fire Protection Association. 

Boston, Mass., 1971. 

8, Nelson, Paul V. Greenhouse Operation and Management. 

Reston Publishing Co., Inc., Reston, Virginia, Second Ed., 

I98O. pp. 80-323 

9, Pinney, John J. Operating a Garden Center. American Nursury

men, Chicago, 111, 1957. p. 39 

10, Ramsey and Sleeper. Architectural Graphic Standards. 

John Wiley and Son, New York, Sixth Ed., 1970. pp. 90-623 

11, Uniform Building Code. International Conference of Building 

Officials, California, 1982, 

85 



ENDNOTES 

1 Ramsey and Sleeper. Architectural Graphic Standards. 
John Wiley and Son, New York. 1970, Sixth Ed., p73o 

2 ibid p. 93 

3 Fullerton, R.L. Building Construction in Warm Climates. 
Oxford University Press, Oxford, 1977. p. 255 

4 McGuinness, William J. Mechanical and Electrical Equipment 
for Buildings. John Wiley and Son, New York, Sixth Ed., 
JSB^, p. 93 

5 ibid p. 101 

6 ibid p. 190 

7 Ramsey and Sleeper, Architectural Graphic Standards. 
John Wiley and Son, New York, Sixth Ed., 1970. prT23 

8 ibid 

9 McGuinness, William J. Mechanical and Electrical Equipment 
for Buildings. John Wiley and Son, New York, Sixth Ed,, 
1980. p. 504 

10 ibid p. 592 

11 ibid pp. 642-644 

12 ibid pp. 949-950 

13 ibid pp. 955-956 

14 ibid p. 955 

15 ibid pp. 732-734 

16 ibid p. 856 

17 ibid p. 949 

18 ibid pp. 459-461 

IQ Doelle, Leslie L. Environmental Acoustics. McGraw-Hill 
Book Co., New York, 1972.p. 189 

20 ibid p. 190 

21 ibid p. 195 

oo Ramsey and Sleeper. Architectural r.raphic Standards. John 
Wile/ and Son, New York, Sixth Ed., 1970, p. 5Ui 

86 



23 Pinney, John J. Operating a Garden Center. American 
Nursurymen, Chicago, 111., 1957. p. 39 

24 Fullerton, R.L, Building Construction in Warm Climates. 
Oxford University Press, Oxford, 1977. pp. 255-258 

25 Pinney, John J. Operating a Garden Center. American Nur
surymen^ Chicago, IIX7, 1957.~p. 39 

26 Mastalerz, John W. The Greenhouse Environment. John Wiley 
and Son, New York, ^'^W. p. 13 

27 ibid 

28 ibid p. 14 

29 ihid 

30 Nelson, Paul V. Greenhouse Operation and Managemsnt. Reston 
Publishing Co., Inc., Reston, Virginia, Second Ed., 1981. 
pp. 131-135 

31 Mastalerz, John W. The Greenhouse Environment. John Wiley 
and Son, New York, ^^7T* p. 29 

32 Nelson, Paul V. Greenhouse Operation and Management. Reston 
Publishing Co., Inc., Reston, Virginia, Second Ed., I98I. 

p. 80 

33 ibid 

34 ibid p. 81 
35 ihid 

36 ibid p. 82 

37 Mastalerz, John W. The Greenhouse Environment. John Wiley 
and Son, New York, ^W^^ P« 77 

8̂ Nelson, Paul V. Greenhouse Operation and Management. ^ 
Reston Publishing Co., Inc., Reston, \rirginia, Second ii.d., 
I98I. p. 322 

39 ibid p. 323 

40 Hix, John. The Glass House. MIT Press, Cambridge, Mass., 
1974. p. 69 

41 ibid p. 45 

A? Mastalerz, John W. The Greenhouse Environment. John Wiley 
and Son, New York, 1977. p. ii 

A\ Crowe, Sylvia. Garden Design. Hearthside Press, New York, 
1958. pp. 119-140 

87 

file:///rirginia


COST" ANALYSIS 

88 



TABLE OP CONTENTS 

I. PHASE ONE 

A. PARKING 
B. TOTAL COST- - PHASE ONE 

II. PHASE TWO 
A. WORKING GREENHOUSE 

B. CONSERVATORY 

C. PARKING 
D. TOTAL COST - PHASE TWO 

III, TOTAL PROJECT COST 

89 



The cost Of construction will be broken down into the separate 
phases of construction. 

PHASE ONE 

The construction of the education/research facility involves 

different building types. Because thiese building types have 

different cost factors, a composite will be made of the differ

ent building types. 

Prom the gross square footage of the different building types 

a percentage fi^re of the gross square footage will be drawn. 

The average cost of the building type will be multiplied by the 

derived percentage. Upon adding the percentaged based cost, the 

actiial construction cost will be derived. 

BLDG. TYPE 

Admini stration 

Education 

Library 

Research/l«ab. 

Herbariiam 

GROSS 
SQ. FT, 

2060 

7675 

9505 

8615 

4570 

?S of 
GROSS TOT, 

6.4 

23.6 

29.3 

26,5 

14.2 

COST • 
BLDG. TYPE 

68.65'' 

62.25^ 

84.75^ 

68.65"̂  

84.75^ 

io COST 
BLDG. 

4.39 

14.69 

24.83 

18.19 

12.03 

32,425 1009S $ 74.13 

With the percentage derived cost figure, $ 74.13 per square foot, 

the total building cost can ba.derived as follows: 

32,425 X 74.13 = 
Building Cost = $2,403,665 
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PARKING 

Required parking is for 132 vehicles at 43,400 sqiiare feet 
or 4855 square yards. The cost figure for six inch concrete 
paving is $ 14.20 per square yard.^ The total cost for parking 
is as follows: 

4855 x 14.20 - = 
Parking Cost = $ 68,941 

TOTAL COST - PHASE ONE 

Phase one construction is to be at the mid-point of construc
tion in the summer of I988. The construction cost of building 
and parking is a& follows: 

Education/Research 2,413,665 

Parking 68,941 

$ 2,482,606 

The present yearly inflationary increase in construction 
cost is 7.2^. ' With this time adjustment factor, the cost can 
be estimated for the summer of I988 as follows: 

7.2 X 3 (yrs,) = 2I.69S increase for I988, 

2,482,606 X 1,216 = 
Cost (Time a d j , ) = $ 3>i?l8,848 

o 

The locality adjustment for Dallas, Texas is 0,92, With 
this adjustment factor, the final cost is determined as follows; 

3,018,848 X ,92 = 
TOTAL COST = $ 2,777,340 
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PHASE TWO 

WORKING GREENHOUSE 

Unit Cost Derivation: 

- Commercial - custom, truss frame, includes 
equipment, plijunbing, elect,, benches and 
controls," 

- i inch clear plate glass, 
11 

- Cooling equipment, 
12 

- Heating equipment. 
- Humidification equipment. 

10 

13 

26,50 

4.29 
2.20 
1.48 
4.51 

Unit Cost - 38.98 

Prom the derived unit cost of $ 38.98 per square foot, a green
house cost figure can be derived as follows: 

47,870 X 38.98 = 
Building Cost = $ 1,865,972 

CONSERVATORY 

Unit Cost Derivation: 

- Institutional - custom, consealed rigid 
frame, including plumbing, elect,, and 

multi-controls. 14 

- ^ inch clear plate glass, 

- Cooling equipment. 
- Heating equipment. 
- Humidification equipment. 

15 

18 

68,00 
4.29 
2.20 
1.48 
4.51 

Unit Cost - 80.48 
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Prom the derived unit cost of $ 80,48 per square foot, a con
servatory cost figure can be derived as follows: 

30,120 X 80,48 = 

Building Cost = $ 2,424,057 

PARKING 

Required parking is for 110 vehicles at 38,500 square feet 
or 4278 square yards. The cost figure for six inch concrete 
paving is $ 14,20 per square yard,''̂  The total cost for parking 
is as follows: 

4278 X 14.20 = 

Parking Cost = $ 60,748 

TOTAL COST - PHASE TWO 

Phase two construction is to be at mid-point of construct
ion in the summer of 1990, The cost of building and parking is 
as follows: 

Greenhouse 1,865,972 
Conservatory 2,424,057 
Parking 60,748 

$ 4,350,777 

The present yearly inflationary increase in construction 
20 cost is 1*2%* With this time adjustment factor, the cost cs 

be estimated for the summer of 1990 as follows: 

7.2 X 5 (yrs*) = 36?̂  increase for 1990, 
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4,350,777 X 1,36 = 

Cost (Time adj,) = $ 5,917,057 

The locality adjustment for Dallas, Texas is 0.92.^^ With 
this adjustment factor, the final cost is determined as follows; 

5,917,057 X .92 = 
TOTAL COST = $ 5,443,692 

TOTAL PROJECT COST 

PHASE ONE 2,777,340 
PHASE TWO 5,443,692 

TOTAL PROJECT COST $ 8,221,032 
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ROOM LIST 

101 Conference 
102 Executive Secretary 
103 Director 
104 Assistant Director 
105 Landplanner 
106 Lobby 
107 Receptionist 
108 Public Phones 
109 Public Restrooms 
110 Meeting Rooms 
111 Demonstration Laboratory 
112 Lecture Hall 
113 Librarian 
114 Library Index 
115 Library Stacks 
116 Study Area 
117 Pathology/Physiologist Office 
118 Research Laboratory 
119 Secretary 
120 Reception 
121 Specimen Storage 
122 Study Area 
123 Herbariimi Index 
124 Labelling 
125 Janitor Closet 
201 Working Greenhouse 
202 Horticulturist/Floriculturist office 
203 Material Storage 
204 Conservatory 
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ACTIVITY TITLE: 101 Conference Room 

DESCRIPTION: The conference room will have primary usage by 
the board of -directors. Secondary usage will be for less formal 
meetings of variou« types, 

DESIGN REQUIREMENTS: The conference room must be a formal atmos
phere with a high quality of finish materials. Comfort must 
attain a high level of quality. Visual aids such as screens, 
projectors, etc, should be movable and always available for 
these meetings. 

PROGRAM CHECKLIST 
01 No. of occupants 15 
02 Min. Sq, Pt./occu, 30 
03 Min. Area 525 
04 Min, Clg. Ht. 8' 
05 No, of Exits 1 
06 Degree of Enclosure full 
07 Acoustics NC 30 

MATERIAL FINISHES 
08 Floors 
09 Clg, 
10 Walls 

ENVIRONMENTAL 
11 Fresh air 
12 Elect, 
13 Light level 

plush carpet 
acoust, 
paneling 
or vwc 

300 cfm 
120 VAC 
30 FC 

EQUIPMENT/FURNISHINGS: A 15 seat conference table with comforta

ble seating. Small desk for secretary to make memos. Movable 

visual aids, which can be neatly stored ̂ way. 
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' • f - UJ -£-: -J' -:•••:• 

ii:̂ ;̂ r̂ isr ̂ Î .iJ: 102 Executive Secretary 

;̂ - A > • fc )L 

i»r,ov/xiij'xj.v/«i Correspondence coordination of the board of directors 

as well as the director. 

DESIGrN REQUIREMENTS: Must have adjacency to conference room and 

directors office. Must be acoustically sound and vissually 

prominant. Typing and phone ringing noise must be controlled. 

A pleasant working environment should be maintsiined. 

PROGRAM CHECKLIST 

01 No. of occupants 
02 Min. Sq. Ft./occu. 
03 Min. area 
04 Min. clg. ht. 
05 No. of exits 
06 Degree of enclosure 
07 Acoustics 

MATERIAL FINISHES 

1 
100 
100 
8' 
1 
partial 
NC 30 

08 Floors 
09 Clg. 
10 Walls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect. 
13 Light Level 

carpet 
acoust. 
panelling 
or vwc 

50 cfm 
120 VAC 
100 FC 

EQUIPM^T/PURNISHINGS: The executive secretary must have a 

telephone. tyi)ew^ter, filing cabinets for storage along with 

standard secî etarial desks. Two chairs for waiting. 
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ACTIVITY TITLE: 103 Directors office 

DESCRIPTION: The office of the garden director. Day to day 
decisions concerning the gardens activities are made here, 

DESIGN REQUIREMENTS: A deluxe executive office which can handle 
several guests at one time. Because of the importance of the 
directors position, he must have a highly comfortable area to 
work. This office must have adjacency to the executive secre
tary. 

PROGRAM CHECKLIST 
01 No, of Occupants 1 
02 Min, Sq, Ft,/occu, 400 
03 Min, Area 400 
04 Min, "Clg. Ht. 8' 
05 No. Of Exits 1 
06 Degree of enclosure full 
07 Acoustics NC 30 

MATERIAL FINISHES 
08 Floors 
09 Clg, 
10 Walls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light level 

carpet 
acoust, 
panelling 
or vwc 

150 cfm 
120 VAC 
100 FC 

EQUIPMENT/FURNISHINGS: Executive desk with credenza and filing 

cabinets, and telephone. Small conference table for 6 with 

seating for two adjacent to desk. 
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ACTIVITY TITLE: 102 Executive Secretary 

DESCRIPTION: Correspondence coordination of the board of directors 
as well as the director. 

DESIGN REQUIREMENTS: Must have adjacency to conference room and 
directors office. Must be acoustically sound and vissually 
prominant. Typing and phone ringing noise must be controlled. 
A pleasant working environment should be maintained. 

PROGRAM CHECKLIST 
01 No, of occupants 1 
02 Min. Sq, Pt./occu. 100 
03 Min. area 100 
04 Min, clg. ht. 8* 
05 No. of exits 1 
06 Degree of enclosure partial 
07 Acoustics NC 30 

MATERIAL FINISHES 
08 Floors 
09 Clg, 
10 Walls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light Level 

carpet 
acoust, 
panelling 
or vwc 

50 cfm 
120 VAC 
100 PC 

EQUIBSENT/PURNISHINGS: The executive secretary must have a 

telephone, ty^ew^'ter, filing cabinets for storage along with 

standard secî êt̂ rial desks. Two chairs for waiting. 
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ACTIVITY TITLE: I04 Assistant Director 

DESCRIPTION: The office for the assistant director is a super

visory type position. He works much in the field so his office 

quarters shall be of lessor size, 

DESIGN REQUIREMENTS: The assistant directors office must be in 

adjacency to the directors office for he recieves instructions 

from the director. His office reflect the comforts reflected 

throughout the administrative offices. 

PROGRAM CHECKLIST MATERIAL FINISHES 
01 Nor of Occupants 
02 Min, Sq, Pt./occu, 
03 Min, area 
04 Min. Clg, Ht, 
05 No, of exits 
06 Degree of enclosure 
07 Acoustics 

1 
100 
100 
8' 
1 
full 
NC 30 

08 Floors 
09 Clg, 
10 Walls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light level 

carpet 
acoust. 
vwc 

50 cfm 
120 VAC 
100 PC 

EQUIPMENT/FURNISHINGS: The assistant director should be provided 

with telephone, filing storage and seating for three guests. 

He should be supplied with a standard desk and chair. 
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ACTIVITY TITLE: 105 Landplanner 

DESCRIPTION: The full time garden designer. The creator and deve

loper of the outdoor gardens as well as the interior designer 

of plant exhibitions. 

DESIGN REQUIREMENTS: Comfortable, well lighted working environ

ment. Must have views of the outdoor environment as well as 

having adjacency to the conference room,, 

PROGRAM CHECKLIST MATERIAL FINISHES 

01 No. of Oocupants 
02 Min. Sq, Ft./occu, 
03 Min, Area 
04 Min, Clg Ht, 
05 No. of Exits 
06 Degree of enclosure 
07 Acoustics 

1 
200 
200 
8* 
1 
full 
NC 30 

08 Floors 
09 Clg, 
10 Walls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light level 

carpet,tile 
acoust. 
panelling 
or vwc 

50 cfm 
120 VAC 
100 FC 

EQUIPMENT/FURNISHINGS: Drafting table and standard desk. Tele

phone, filing cabinets and storage units for the plans of the 

botanical garden. Seating for two visitors. 
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ACTIVITY TITLE: 106 Lobby 

DESCRIPTION: To be used for the seating, comfort, and conserva
tion of visitors waiting. The information counter is here for 
the visitor to observe. AS well the main receptionist will be 
stationed here. 

DESIGN REQUIREMENTS: Comfortable and pleasant area with public 
orientation. Location of reception area for ease of visitor 
sight. Information counter should be visually prominant. 

PROGRAM CHECKLIST 

01 No. of Occupants 15 
02 Min, Sq. Ft./occu. 25 
03 Min, area 375 
04 Min, Clg Ht, 8' 
05 No. of exits 1 
06 Degree of Enclosure partial 
07 Acoustics NC 40 

MATERIAL FINISHES 
08 Floors 

09 Clg, 
10 Walls 
ENVIRONMENTAL 
11 Fresh Air 
12 Elect, 
13 Light Level 

durable, 
non-skid 
acoust, 
vwc 

200 cfm 
120 VAC 
100 PC 

EQUIPMENT/FURNISHINGS: Comfortable seating for 15 using sofas 

and chairs. Also provide coffee table with end tables. Infor

mation counter is also located here along with receptionist 

whose furnishings include standard desk with telephone. 
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ACTIVITY TITLE: 108 Restrooms 

DESCRIPTION: Convenience for visitors in using the botanical gar-
den with separate accomadations for men and women. 

DESIGN REQUIREMENTS: The restrooms must accomadate handicapped. 
Use durable, moisture resistant materials. Acoustically block 
flushing noise. Musi; be identifiable but not prominant. 

PROGRAM CHECKLIST j 
01 No. of occupants 12 
02 Min. Sq. Pti/Occu. 30 
03 Min. Area 360 
04 ton. Clg. Ht. 8' 
05 No. of exits 1 
06 Degree of enclosure full 
07 Acoustical NC 20 

MATERIAL FINISHES 
08 Floors 
09 Clg. 
10 Walls 
ENVIRONMENTAL 

11 Fresh air 
12 Elect. 
13 Light Level 
14 PlTAmb. 

tile 
acoust. 
tile 

250 cfm 
120 VAC 
20 PC 
hot and cold 
water 

EQUIPMENT/FURNISHINGS: Lavatories, water closets and urinals as 

required. Soap and towel dispensers for lavatory. Mirror for 

primpimg. 
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ACTIVITY TITLE: 109 Public Telephones 

DESCRIPTION: Public convenience for visitors desiring communi-
cation outside the botanical garden environment. 

DESIGN REQUIREMENTS: Must be identifiable but not visually 
prbminant. 

HtOGRAM ,CHECKLIST MATERIAL FINISHES 
01 No, of Occupants 
02 Min, Sq. Pt./occu, 
03 Min. area 
04 Min. Clg. Ht. 
05 No. of Exits 
06 Degree of Enclosure 
07 Acoustical 

2 
10 
20 
8' 
1 
partial 
NC 20 

08 Floors 
09 Clg, 
10 Wall 
ENVIRONMENTAL 

11 Fresh air 
12 Elect 
13 Light level 

durable 
acoust. 
durable 

10 cfm 

70 PC 

EQUIPMENT/FURNISHINGS: One fixed seat with shelf for taking 

notes and storage of telephone directory. 
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ACTIVITY TITLE: 110 Meeting Rooms 

DESCRIPTION: Use to hold classes, demonstrations and seminars, 

DESIGN REQUIREMENTS: Comfortable seating area with raised speak
ing area for orator or demonstrator with good sight lines and 
visibility. Storage area for movable audio-visual equipment. 

PROGRAM CHECKLIST 
01 No. of Occupants 50 
02 Min, Sq, Pt./occu, 12 
03 Min, area 600 
04 Clg, Ht, Min. 10» 
05 No, of exits 2 
06 Degree of enclosure full 
07 Acoustical' NC ,25 

MATERIAL FINISHES 
08 Floors 

09 Clg, 

10 Walls 
ENVIRONMENTAL 
11 Fresh air 
12 Elect, 
13 Light level 

resilient 
non-skid 
acoust, 
acoust. 

1000 cfm 
120VAC 
70-150 PC 

EQUIPMENT/FURNISHINGS: Movable seating for occupancy. Movable 

speaker stand and demonstration table for speaker. Chalkboard, 

projection screen and audio-visual equipment for use by presen

ter. 
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ACTIVITY TITLE:^ 111 Demonstration Laboratory 

DESCRIPTION: Laboratory.for use by both meeting rooms in demon-

straing procedures in botanical studies, . 

DESIGN REQUIREMENTS: Laboratory tables with typical biologi

cal equipment, Glara must be eliminated. 

PROGRAM CHECKLIST 

01 No, of Occupancy 
02 Min. Sq, Ft,/occu, 
03 Min. area 
04 Min, Clg, Ht, 
05 No, of exits 
06 Degree of Enclosure 
07 Acoustical 

MATERIAL FINISHES 

50 
300^ 
000. 
8' 
2 
full 
NC 30 

08 
09 
10 

Floors : 
Clg, 
Walls 

ENVIRONMENTS 

11 
12 

Fresh air 
Elect, 

13 Light Level 
14 Pltimb. 

tile 
acoust. 
vwc 

200 
240 
100 
hot 
wat( 

cfm 
VAC 
FC 
and c 
3r 

EQUIPMENT/FURNISHINGS: Provide shelves and cabinets for mater

ial and chemical storage. Provide lavatory with hot and cold 

water. Linear tables and chairs for students. 
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ACTIVITY TITLE: 112 Lecture Hall 

DESCRIPTION: The lecture hall is be used for lectures of guest 
speakers, educational classes and seminars. 

DESIGN REQUIREMENTS: Must be acoustically sound with terraced 
assembly seating. There should be a large, publicly oriented, 
platform stage with storage units on either side for ease of 
access by ihe speaker. Sigl̂ t lines and visibility must be 
imobstructive. 

PROGRAM CHECKLIST MATERIAL FINISHES 
01 
02 
03 

No. 
Min. 
Min, 

04 Min, 
05 " 
06 

No. 

of Occupants 
- Sq. Pt./occu, 
, area 
, Clg. Ht. 
of Exits 

Degree of Enclosure 
07 Acoustics 

100 
22 
2200 
10' 
3 
full 
NC 25 

08 Floors 
09 Clg, 
10 Wall 
ENVIRONMENT 

11 
12 

Fresh air 
Elect. 

13 Light level 

resilient 
acoust. 
acoust. 

2000 cfm 
120 VAC 
70-150 PC 

EQUIPMENT/FURNISHINGS: Fixed seating for occupancy. Raised 
platform with movable podium for speaker. Speaker must also 
have the exclusive use of demonstration tables and audio-vis
ual equipment which can be stored in behind or beside the st3.ge. 
Chalkboard and movable screen must also be provided. 
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ACTIVITY TITLE: II3 Librarian 

DESCRIPTION: The librarian organizes and indexes the collect

ion of books along with the filing thereof. 

DESIGN REQUIREMENTS: The librarian must have a unobstructive 

view of the library. Shelving and processing space must be 

provided for the reprocessing and refiling of library material. 

PROGRAM CHECKLIST 

01 No. of Occupants 1 
02 Min, Sq, Ft./occu. 200 
03 Min. area 200 
04 Min, Clg. Ht, 8' 
05 No. of exits 2 
06 Degree of enclosure open 
07 Acoustics NC 30 

MATERIAL FINISHES 

08 Flobrs 
09 Clg, 
10 Walls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light level 

carpet 
acoust, 
vwc 

50 cfm 
120 VAC 
70 FC 

EQUIPMENT/FURNISHINGS: Telephone communication and desk for 
typical correspondence. Two chairs for visitors. Elongated 
table for the sorting of books. 
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ACTIVITY TITLE: II4 Library Index 

DESCRIPTION: The indexing reference to the library materials 
available at the botanical library. 

DESIGN REQUIREMENTS: Use standard index files with good lighting 
and adjacency to librarian in case of any questions. 

PROGRAM CHECKLIST 

01 NO, of Occupants 10 
02 Min. Sq. Ft./occu. 50 
03 Min. area 500 
04 Min, Clg. Ht. 10* 
05 No. of exits 2 
06 Degree of Enclosure open 
07 Acoustical NC 30 

MATERIAL FINISHES 
08 Floors 
09 Clg, 
10 Walls vwc 
ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light level 

carpet 
acoust, 

150 cfm 
120 VAC 
100 PC 
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ACTIVITY TITLE: 115 Library Stacks 

DESCRIPTION:_ The storage area of the botanical literature of 

the library, 

DESIGN REQUIREMENTS: Restrict daylighting for it fades mater

ials. Use typical 13 inch high book shelving in linear rows. 

Use standard corridor widths allowing good access. Eliminate 

glare. 

PROGRAM CHECKLIST 
emmm^emmmmmmemmeemmememmemmemmmmmm^eem 

01 No. of Occupants 
02 Min. Sq. Ft./Occu. 

03 Min. area 
04 Min. Clg, Ht. 
Q5 No, of Exits 
06 Degree of Enclosure 
07 Acoustical 

MATERIAL FINISHES 

50,000 
1 sq.ft./ 
10 vol. 
5000 
8' 
2 
open 
NC 30 

08 Floors 
-09 Clg, 
lOvWalls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light Level 

carpet 
aco'S.st, 
vwc 

1000 cfm 
120 VAC 

FC 

EQUIPMENT/FURNISHINGS: Provide xerox machine. Use standard 

book shelves for a maximum of 13 inch high books. 
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ACTIVITY TITLE: 116 Study area 

DESCRIPTION: The reading areas for studing the literature in th( 
library, 

DESIGN REQUIREMENTS: Centrally located with varying degrees of 
privacy for reading. Should be a very quiet area. 

PROGRAM CHECKLIST 

01 No..of Occupants 50 
02 Min, Sq, Pt./occu, 30 
03 Min, area I5OO 
04 Min. Clg, Ht, 10' 
05 No, of exits 2 
06 DegreiB of Enclosure open 
07 Acoustical NC 30 

MATERIAL FINISHES 
08 Floors carpet 
09 Clg, acoust, 
10 Wall acoust, 
ENVIRONMENTAL 
11 Fresh air 500 cfm 
12 Elect, 120 VAC 
13 Light level 100 FC 

EQUIPMENT/FURNISHINGS: Tables and seating for occupancy in 
varying sizes from single study units to group study imits. 
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ACTIVITY TITLE: II7 Eathologist/l>hysiologist office 

DESCRIPTION: The offices are used by these research specialist, 

DESIGN REQUIREMENTS: The offices should have adjacency to 
research facilities as well as the secretary. The offices 
should be a comfortable working environment for a two-man 
office, > 

PROGRAM CHECKLIST 
1 I I II I 

01 No, of Occupants 2 
02 Min, Sq, Pt,/occu, 100 
03 Min. area 200 
04'Min, Clg, ,Ht, 8' 
05 No, of Exits 1 
06 Degree of Enclosure full 
07 Acoustical NC 30 

MATERIAL FINISHES 
08 Floors carpet 
09 Clg, _ 

10 Walls 
ENVIRONMENTAL 
11 Fresh air 
12 Elect, 
13 Light level 

acoust, 
vwc 

50 cfm 
120 VAC 
100 FC 

EQUIPMENT/FURNISHINGS: Two standard desk with separate telephones, 

Two visitors chairs for each desk. Computer terminal and filing 

cabinets. 

114 



ACTIVITY TITLE: 118 Research Laboratory 

DESCRIPTION: The laboratories for use by the research special
ist, 

DESIGN REQUIREMENTS: Laboratory tables with typical biological 
equipment and chemicals. Storage for these materials. Piling 
and sorting areas for plant,specimens. 

PROGRAM CHECKLIST 
01 No,'Of Occupants 4 
02 Min. Sq, Ft,/occu, 1000 
03 Min, area 4000 
04 Min. Clg Ht, 8' 
05 No, of exits 2 
06 Degree of Enclosure full 
07 Acoustis NC 30 

MATERIAL FINISHES 
08 Floors tile 
09 Clg,. ' acoust, 
10 Wall vwc 

ENVIRONMENTS 
11 Fresh air 
12 Elect. 
13 Light Level 
14 Plumb. 

500 cfm 
240 VAC 
100 PC 
hot and cold 
water 

EQUIPMENT/FURNISHINGS: Laboratory tables and chairs. Shelving 

and cabinets for material and chemical storage. Lavatory and 

gas lines must be supplied. 
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ACTIVITY TITLE: II9 Secretary 

DESCRIPTION: This secretary is used to handle the correspon
dence of the researchers, 

DESIGN REQUIREMENTS: Good access to research offices and labor

atories. Acoustically sound from typewriter noise. 

PROGRAM CHECKLIST MATERIAL FINISHES 

01 No. of Occupants 
02 Min, Sq. Ft,/occu. 
03 Min, area 
04 Min,LClg, Ht, 
05 No, of Exits 
06 Degree of Enclosure 
07 Acoustics ' ' 

' " " • ' ' ' " • - - . 

1 
100 
100 -
8' 
2 
partial 
NC 20 

08 Floors 
09 Clg, 
10 Walls 
ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light Level 

caroet 
acoust. 
vwc 

50 cfm 
120 VAC 
100 PC 

EQUIPMENT/FURNISHINGS: Standard desk with typewriter and tele

phone. Piling cabinets and two chairs for visitors. 
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ACTIVITY TITLE: 120 Reception 

DESCRIPTION: The receptionist in; charge of the research depart
ment. ' '' 

DESIGN REQUIREMENTS: The reception area must be open and adja-
cent to the main area of research facilities. 

PROGRAM CHECKLIST 
01 No, of Occupants 1 
02 Min. Sq, Pt,/occu, 55 
03 Min. area • 55 
04 Min. Clg, Ht, 8' 
05 No, of Exits 2 
06 Degree of Enclosure partial 
07 Acoustics NC 30 

MATERIAL FINISHES 
08 Floors 
09 Clg, 
10 Walls 
ENVIRONMENTAL 

11 Fresh air 
12 Elect. 
13 Light Level 

carpet 
acoust, 
vwc 

25 cfm 
120 VAC 
100 PC 

EQUIPMENT/FURNISHINGS: Telephone relay with intercom. Stand

ard desk. 
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ACTIVITY TITLE: 121 Herbarium Specimen Storage 

DESCRIPTION: Storage area for the dried plant specimens, 

DESIGN REQUIREMENTS: Ease of access to plant storage. Use 
of mechanical storage unit. 

PROGRAM CHECKLIST MATERIAL FINISHES 
01 No, of Occupancy 
02 Min, Sq, Pt,/occu, 
03 Min, area 
04 Min. Clg Ht, 
05 No. of Exits 
06 Degree of Enclosure 
07 Acoustical 

500,000 
225/sq, ft. 
2200 
10' 
2 
open 
NC 25 

08 Floors 
09 Clg, 
10 Wall 
ENVIRONMENTS 

11 Fresh air 
12 Elect, 
13 Light level 

carpet 
acoust. 
vwc 

750 cfm 
120 VAC 
70 PC 

EQUIPIfiENT/PURNISHINGS: Mechanized s t o r a g e u n i t s . 
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ACTIVITY TITLE: 122 Herbarium Study Area 

DESCRIPTION: StUdy area for the initial examination of plant 
specimens. 

DESIGN REQUIREMENTS: Adjacency to plant storage units. 

PROGRAM CHECKLIST 

01 No, of Occupants 12 
02 Min, Sq, Ft./occu. 30 
03 Min. area 360 
04 Min. Clg. Ht. 10* 
05 No. of Exits 2 
06 Degree of Enclosure open^ 
07 Acoustics NC 25 

MTERIAL FINISHES 
08 Floors carpet 
09 Clg. acoust. 
10 Wall vwc 
ENVIRONMENTAL 
11 Fresh air 
12 Elect, 
13 Light Level 

100 cfm 
120 VAC 
100 PC 

EQUIPMENT/FURNISHINGS: Standard reading tables for inspection 

of specimens. 

119 



ACTIVITY TITLE^ 123 Herbarium Indexing 

DESCRIPTION: Index files referencing the herbarium plant storage. 

DESIGN REQUIREMENTS: Use standard index system typical in 
libraries. 

PROGRAM CHECKLIST MATERIAL FINISHES 
01 No. of Occupants 
02 Min. Sq, Ft,/occu, 
03 Min, area 
04 Min, Clg, Ht, 
05 No. ojT Exits 
06 Degree of Enclosure 
07 Acoustics 

8 
50 ̂  
400 
10' 
2 
open 
NC 25 

08 Floors 
09 Clg. 

" 10 Wall 
ENVIRONMENTAL 

11 Fresh air 
12 Elect. 
13 Light level 

carpet 
acoust. 
vwc 

100 cfm 
120 VAC 
100 FC 

EQUIPMENT/FURNISHINGS:- Use standard indexing storage units. 

Provide stools and tables for file searches. 
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ACTIVITY TITLE: 124 Labelling 

DESCRIPTION: The curator cf the herbarium is in charge of label

ling and storing the dried plant specimens. 

DESIGN REQUIREMENTS: The labelling area is to be adjacent to 

the main plant storage areas. It is also to have an unobstruct

ive view thereof. 

PROGRAM CHECKLIST 
01 No. of Occupants 1 
02 Min. Sq. Ft./Occu. 500 
03 Min, area 500 
04 Mn. Clg. Ht. 8' 
05 No. of exits 1 
06 Degree of Enclosure open 
07 Acoustics NC 30 

MATERIAL FINISHES 
08 Floors 
09 Clg. • 
10 Walls 
ENVIRONMENTAL 
11 Fresh air 
12 Elect; 
13 Light level 

carpet 
acoust. 
vwc 

50 cfm 
120 VAC 
100 PC 

EQUIPI/ni3̂ T/FURNISHINGS: Linear shelving and cabinets for storing 

labelling Applies, Tables for the sorting and labelling of 

plant specimens. 
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ACTIVITY TITLE: 125 Janitor Closet 
'i 

DESCRIPTION: Used to keep and store general cleaning equipment, 

DESIGN REQUIREMENTS: Should be in proximity with the large 
cleaning zones. Should be visually unnoticable. 

PROGRAM CHECKLIST 
01-No, of Occupancy 
02 Min, Sq, Pt./Occu. 
03 Min. area 
04 Min. Clg. Ht, 
05 No. of Exits 
06 Degree of Enclosure 
07 Acoustics 

MATERIAL FINISHES 
1 
50 
50 
8-
1 
full 
NC 20 

08 Floors 

09 Clg, 
10 Wall 
ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light Level 
14 Plumb. 

durable w/ 
drnge. 
exposed 
durable 

20 cfm 
240 VAC 
70 PC 
hot and cold 
water 

EQUIPMENT/FURNISHINGS : 

ing equipment. 

Lavatory and storage shelves for clean-
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ACTIVITY TITLE: 201 Working Greenhouse 

DESCRIPTION: The area of plant propagation for further exhibi

tion use in the conservatory. The horticultujrl'St and researchers 

develop, plant life here before exhibition, 

DESIGN REQUIREMENTS: The interior shoiild be shadowless so plants 

have the full spectnim of light. The climatic characteristics 

should simulate that needed in the particular plants growth. 

Automatic controls and sprinllers are a necessity. 

PROGRAM CHECKLIST 

01 No, of Occupants 
02 Min, Sq, P t . / o c c u , 
03 Min, a r e a 
04 Min,' C lg . H t , 
05 No. of E x i t s 
06 Degree of Enc lo su re 

37,650 
2 0 ' 
4 
f u l l 

MATERIAL FINISHES 

08 Floors soil or 

09 Clg, 

10 Walls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light level 
14 Plumb, 

cone, 
transparent 
transparent 

240 VAC 
vary to 150 
PC 
hot and cold 
water 
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ACTIVITY TITLE: 202 Hort i culturi stAlori culturi st offi ce 

DESCRIPTION: Small office for horticulturist/floriculturist 

whose primary work is in the field. Office space is neede for 

their correspondence. 

DESIGN REQUIREMENTS: Adjacency to the working greenhouse and 

conservatory. Must be readily available for shipments to the 

botanical garden. 

PROGRAM CHECKLIST 

01 No, of Occupants 1 
02 Min, Sq, Ft,/occu, 80 
03 Min, area 80 
04 Min, Clg, Ht, 8' 
05 No. of Exits 1 
06 Degree of Enclosure partial 
07 - Acoustics NC 30 

MATERIAL FINISHES 

08 Floors 

09 Clg, 
10 Walls 
ENVIRONMENTAL 

cone,, 
tile 
exposed 
durable 

11 Fresh air 
12 Elect. 
13 Light level 

25 cfm 
120 VAC 
100 PC 

EQUIPMENT/FURNISHINGS:Small desk with filing cabinets and tele

phone hook up. Seating for two guests. 
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ACTIVITY TITLE: 203 Material Storage 

DESCRIPTION: The storage of tools, fertilizers, and equipment 

for use in plant propagation and maintenance of the outdoor 

gardens. 

DESIGN REQUIREMENTS: Must have adjacency and service access to 

outdoors as well as having adjacency to the working greenhouse. 

PROGRAM CHECKLIST 

01 No. of Occupants 4 
02 Min, Sq, Ft,/occu, 500 
03 Min, area 2000 
04 Min. Clg, Ht, 12' 
05 No, of Exits 2 
06 Degree of Enclosure full 
07 Acoustics 

MATERIAL FINISHES 

08 Floors cone, 
09 Clg, exposed 
10 Walls 

ENVIRONMENTAL 

11 Fresh air 
12 Elect, 
13 Light level 

durable 

200 cfm 
240 VAC 
30 FC 

EQUIPMENT/FURNISHINGS: Large openable doors for moving large 

materials and equipment. 
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ACTIVITY TITLE: 204 Conservatory 

DESCRIPTION: A glass structure used to exhibit plant life for 

the visual and intellectual interest of the visitor. It will 

contain its own independent environmental control systems. 

Control of climate will be dictated by the type of plant life 

introduced to the environment. A computerized environmental 

control system will monitor and operate all mechanical systems. 

The conservatory is to be the symbolic structure of the botanical 

center, 

DESIGN REQUIREBffiNTS: The interior should be shadowless so plants 

recieve equal light. Sprinkler systems and floor drains are 

used in facilitating the watering of plants. Seating areas 

should be spotted in feature attraction areas. The conservatoiy 

should have a degree of visibility and accessibility. 

PROGRAM CHECKLIST MATERIAL FINISHES 

01 No, of Occupants 
02 M n . Sq,Ft./occu, 
03 Min, area 
04 No, of Exits 
05 Max. Clg.Ht. 
06 Degree of Enclosure 

25,100 
4 
30' 
full 

08 Floors 

09 Clg, 
10 Walls 
ENVIRONMENTAL 

non-skid. 
moisture 
resist. 
glass 
glass 

11 Fresh air 
12 Elect 
13 Light level 

14 Plumb. 

240 VAC 
vary to 150 
PC 
hot and cold 
wat er 
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INTRODUCTION 

The case studies, for the proposed botanical garden for 

Dallas, are very important in obtaining pertinent detailed 

facts concerning botanical gardens. Unlike common standardized 

developments, a botanical garden development is unique upon 

each given occiirance. The study of botanical gardens must be 

extrapolated upon in finding the characteristics not found in 

standard., ref erences.. 
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MISSOURI BOTANICAL GARDEN 

LOCATION: 2315 Tower Grove Avenue 

S t . L o u i s , Missour i 

CONTEXT 

The Missouri Botanical Garden (M.B.G.), established in 

1859, was formerly the home of a wealthy St. Louis merchant, 

Henry Shaw, Today, it is one of the oldest and most successful 

botanical centers in the country. After coming to St. Louis, 

via boat, Henry Shaw began to establish himself as a business

man. With success, and interest in horticulture turned his 

one time desolate estate into the beginnings of a world re-
2 

known botanical garden, 

St. Louis, during the 19th century was a gateway to the 

Western frontier. Easterners could take a train to St. Louis, 

then travel West by covered wagon. With its location on the 

Mississippi River, St. Louis quickly became a major city with 

its water and rail terminus. St. Louis is one of the few U.S. 
•J 

cities with a highly significant historical background.-^ 

Today, the historical and cultural significance of St. 

Louis has not changed. Cultural features include a major art 

musuem, symphony orchrestra, zoo, spectator sports, as well 

as a leading botanical garden.^ Many historic buildings and 

sites are found in and around St. Louis. The population has 

increased steadily over time, with a I98O population of 

2,377,000.^ The M.B.G. is a major feature of the city. Having 

developed over time as the city did, the M.B.G. is a attraction 

which draws over 400,000 visitors yearly. 
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ESTABLISHMENT/AMINISTRATION 

Before the death of Henry Shaw, in 1889, the M.B.G. was 

referred to as Shaws Garden. For he-owned and developed the 
7 

land and gardens around his estate for the prior years. In 

assuring the further growth and development of his gardens, 

Shaw secured an act of Legislature, of the state of Missouri, 

which empowered him to deed or will his property to trustees 

for the future maintenance thereof. The employment of his will 

provided a independent 15 member board of trustees, of which 5 

members were trustees of public.positions. The trustees ex 

officio are the Chancellor of Washington University, the bishop 

of the Episcopal Diocese of Missouri, the president of the 

Academy of Science of St. Louis, the President of the St. Louis 

school board, and the mayor of the city. Except for these mem

bers ex officio, the board of trustees is a, self-perpetuating 
g 

body, fulfilling vacancies by itself, as they occur."̂  After 

this publicly oriented administrative will was enforced, Shaws 

garden has since been called the M.B.G. 

Since this time the M.B.G. has grown. The garden has been 

financed by a endowment established by Shaw in 1889. At the time 

of established, the endowment had an appraised value of 1.3 
10 

million dollars. The value of this endowment has grown tremen
dously over time and has been used by the board of trustees to 
develop the garden. Gifts and donations are a common means of 
individuals showing their appreciation to the M.B.G, This 
funding is also used in the gardens growth. 

Personnel: 

The chief personnel to the M.B.G. is as follows: 

Director 
Secretary to Director 
Physiologist 
Pathologist 
Curator of Herbarium 
Mycologist and librarian 
Geneticist 

- Research assistants 
- Editor of Publications 
- Floriculturist 
- Landscape designer 
- Director of gardening school 
- One employee in charge of 

each plant display. 11 
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displays. -̂  The main indoor display areas are the mam conser

vatory, the new Climatron, the main greenhouse range and the 

Linneaen House. Also no specific area is given for the work

ing greenhouse and conservatories. Though it appears to have 

a similar quantifiable area. 

FUNCTION 

The chief functions of the M.B.G. are display, education, 

and research. The M.B.G. believes display is the key function 
1 A 

in being the most visual. ̂  Display occurs by way of histori

cal buildings and outdoor garden features, but mostly_through 

the Climatron plant exhibition building. Plant research and 

education is centered in the recently built John Lehmann build

ing. The Lehmann building and the Climatron will be analyzed 

separately. Other existing features include: 

Tower Grove House - The original Victorian coimtry home 

of Henry Shaw, built in 1949. Today it is restored and fur

nished in original condition and maintained by a historical 

society. It is the historical centerpiece of the garden with 

tours given daily. -^ 
Linnaean House - Built in the same Victorian style as the 

Tower Grove House, it is the oldest operating greenhouse still 

functioning. Thus, it functions historically as well as 

functionally for plant propagation. 

Desert House - Constructed in 1912, it features plants from 

arid regions of the world. ^ 

Mediterrainean House - Displays plants from regions with 

cool, moist winters and hot, dry summers. Many of the plants 

are rare and endangered species. 

Outdoor Gardens - Includes one of the largest Japanese gar

dens comprising 14 acres, rose gardens, woodland gardens, and 

many others. These are of special interest to the outdoor ob

server who is able to view and enjoy a variety of plant life 
IQ 

collections. ^ The historical buildings and outdoor garden 
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Figure 1-1. M.B.G. location map 

Source: Metropolitan St. Louis and Vicinity, Chamber of Commerce, 

1970. 

SITE 

The M.B.G. is located in the metropolis of St. Louis near 

downtown (refer fig. 1-1). The only recently available map 

is old and does not show the more recent developments (refer 

fig, 1-2). However much analysis can be derived from this. 

Overall the site encompasses 75 acres with open expanses 

of trails and botanical features. On the southern end of the 

site, are located the research facilities, library, and experi

mental greenhouses. The residence for the director of the gar-
12 den is located here too. The recent construction of the John 

Lehmann building has replaced much of the older research facili

ties. 

The northern portion of the site is more publicly oriented. 

Here is located the main conservatory, now replaced by the Clima

tron, as well as several greenhouse ranges and many formal gar

dens. Eight working greenhouses are located adjacent to each 

other and are used to grow plants for the floral and outdoor 
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Figure 1-2. M.B.G. site plan 

Source: Parks. A Manuel of Municipal and County Parks. 
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features suppliment the two major features on site, the Clima

tron and the John Lehmann building. 

CLIMATRON 

A r c h i t e c t : Murphey and Mackey, S t . Louis 
Dome Consu l t an t : S y n e r g e t i c s , I n c . , R a l i e g h , N.C, 

Mechanical: Paul Londe, S t . Louis 

Grand Opening: I960 

FUNCTION 

The function of the Climatron is botanical display, Pro-

The gressive Architecture magazine, in 1961, called it, ,.,, 
20 

worlds most advance botanical display." The Climatron dis
plays the tropical and sub-tropical plants of Hawaii, India, 
Java and the Amazon under one unshaded roof (refer fig. 1-3). 
Computerized environmental control mechanisms separate the cli-

21 mate zones within only a few feet. 

The Climatron is the central 

feature of the M.B.G. and was 

developed to reawaken public in-
22 ter est in the garden. The 

Climatron is visually attract

ive to visitors in its tropical 

features. Mist forest, waterfall, 

a miniature mountain, rice pad

dies, aquarium, lily ponds give 

visual enjoyment. While the 

scientific aspects of light trans

mittance and environmental con-

trol for plant growth aid the 

researcher in plant propagation.^-^ 

Figure 1-ĵ . Climatron plan. 

Source: AIA Journal, May 

1961. 
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Figure 1-4. Climatron section. 

Source: AIA Journal, May 1961. 

The important f\mctional as

pects of the Climatron is 

that it performs aesthically 

for the visual excitement of 

the visitor, and also per

forms botanically, for the 

research interest of the 

scientist. 

FORM 

The form of the Climatron is a geodesic dome based on the 

principles set forth by Buckminister Fuller. The form was 

selected because it provided a monumental structure (refer 

fig. 1-4).^ 70 feet in height and 175 feet in diameter, the 

Climatron encloses more than one-half an acre in area (24,050 

square feet) and has a interior volume of 1.3 million cubic 
2̂5 feet. "̂  The enclosure is completely free and open inside 

which allows for tree growth, also allowing visual awe be

cause of its large scale. 

SYSTEMS 

The principle structural feature is the Climatrons geo

desic framework. The frame is made of tubular aluminum and 

sits on five, equally spaced, concrete bearing piers. The 

piers lift the structure off of the ground while the structure, 

itself, is self-supporting. 

Originally the transparent skin was to be clear plastic 

suspended on aluminum frames, but because of unreliable pro

ducts, 4000 transparent i" acrylic triangles were used, set 
27 

in neoprene gasketed aluminum channels. Acrylic glazing is 

very durable and has a high degree of light transmittance. 
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AIR INTAKES RTTEO VVrTH 
ATOMIZERS ( LOWER LEVEl- ) 

DUCTED 
RETURN 
PLENUM 

M3UARIUM 

WALKWAY 
SUPPLY VENTS 
( FOR DUCTED 

SYSTEMS ) 

MAIN ENTRANCE 

EXHAUST OPENINGS 
FITTED WfTH PROPELLOR 
FANS I UPPER LEVEL) 

Figure 1-5. Climatron plan. 

Source: Progressive Architecture, 

April 1961. 

The Climatron is the first 
29 

air-conditioned greenhouse. 

To air-condition a completely 

unshaded transparent build

ing is no simple tasks. The 

Climatron uses two indepen

dent air movement systems 

(refer fig. 1-5). One, a 

heating and humidification 

system (warm air) which moves 

air from the South to the 

North. The other, a blower 

spray evaporative system (cool 

air) moving cool air from 

West to the East. With the 

help of a Honeyivell Data 

Center, which monitors 10 

thermostats and 4 humidstats, 

' the Climatron can maintain 

Hhe exact hiimidity and tempera-
30 

ture required for each plant environment.-*" Because of the 

extreme heat which can build up under this unshaded structure, 

large exhaust fans, five and six feet in diameter, are located 

on the periphery of the structure. Also a circular roof vent 

is operable for the release of excess pressure and for outside 
1̂ air ventilation.-* 

The data control system not only operates the air movement 

systems. It also operates a bank of 100,000 watt floodlights. 

The data center can also flood any area with water and can 

even produce soixtid effects such as bird calls and jungle noises. 

One person at the control of the data system can quickly mani

pulate any function of the Climatrons environment. 

32 
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JOHN LEHMANN BUILDING 

Arch i t ec t : Hel lmuth , Obata , and Kassabaima 

Opened: 1972 

FUNCTION 

Because the existing collection of plant specimens and bot

anical literature was expanding beyond existing building areas, 

a-new educational/research building was constiiicted to house 

its expansive and rare collections as well as accomadate research 
33 and educational facilities.-'-̂  Barclay Gordon, in the June 1974 

issue of Architectural Record, called it, "..., The envy of 

scientific institutions everywhere," The Lehmann building 

has four functional zones; its library, herbarium, educational 

department, and research offices (refer fig, 1-6), 

Herbarium - The herbarium houses a collection of over 2 

million dried plant species and comprises nearly 10,000 square 

feet in specimeii storage,-^^ This collection is reknown for 

its rare and worldly specimens. The specimens are stored in 

metal storage units that are completely mechanized and mounted 

on rails, so when a particular aisle of storage is desired it 

will automatically rotate and open,-̂ ^ The herbarium occupies 

the lower level of the Lehmann building and has adjacency to 

research offices and laboratory areas. 

Library - The library houses over 300,000 books and manuscripts 

on botanical related subjects,-^ Reading areas have skylights 

for natural daylighting while in the stacks there are no sky

lights because sunlight fades materials, A library catalogue 

and check out system is adjacent to the main library entrance 

so the librarian can help with questions as well as watch for 

possible theft. Research offices are adjacent to the library 

giving researchers convenient accessibility. 

Education - The garden supports a year around program of public 

lectures, seminars, and demonstrations on a wide range of horti

culture and botanical subjects,-^ Two meeting rooms and one 

All 



auditorium are the facilities which accomadate these programs. 

Laboratory spaces and demonstration areas are also provided for 

in the education department. 

Figure 1-6, Lehmann building. Floor plans. 

Source: Architecture Record, June 1974, 
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ACTIVITY 

In t h e Lehmann b u i l d i n g , e d u c a t i o n a l classrooms and l a b o r a 
t o r i e s a r e l o c a t e d i n p rox imi ty t o t h e l i b r a r y . While t he r e 
search o f f i c e s and l a b o r a t o r i e s a r e l o c a t e d i n proximity to 
the herbarium and l i b r a r y . I t i s apparent t h a t the more p u b l i c l y 
o r ien ted e d u c a t i o n a l f a c i l i t i e s on t h e upper l e v e l w i l l dea l 
more with t h e l i b r a r y . While on t h e lower l e v e l , the botany 
s p e c i a l i s t can work more c l o s e l y wi th t h e herbariums c o l l e c t i o n 
of p lan t spec imens . The s c i e n t i s t most l i k e l y w i l l a l r eady 
possess most of t h e l i t e r a r y in format ion needed i n t h e i r i n v e s t i 
g a t i o n s . The confe rence rooms and audi tor ium a r e wi th in t he 
e d u c a t i o n a l / l i b r a r y a r e a s making the upper l e v e l even more 
publ ic ly o r i e n t e d . 

SPACE SUMMARY 

The most p e r t i n a n t a spec t i n t h e space summary of the 

Lehmann b u i l d i n g i s t h a t t h e occupancy w i l l vary from day to day. 

The educa t i ona l f a c i l i t i e s w i l l handle 225 peop le , but w i l l 

seldomly be used t o f u l l c a p a c i t y fo r extended pe r iods of t i n e . 

What i s impor tan t i s t h e d a i l y work force of approximately 

20. This i n c l u d e s a minimum of 10 r e s e a r c h e r s , 4 s e c r e t a r i e s , 

2 r e c e p t i o n i s t and 1 l i b r a r i a n . On/off personnel may inc lude 

up to approximate ly 20 s t u d e n t s and /o r o the r i n t e r e s t e d p a r t i e s 

pe r foming e i t h e r i n d i v i d u a l r e s e a r c h or r e s e a r c h on spec ia l 

p r o j e c t s . So d a i l y occupancy may vary from 20 to over 200 

people and t h i s h a s ye t t o i n c l u d e v i s i t o r s , j u s t i n t e r e s t e d 

in seeing t h e f a c i l i t i e s f o r t h e f i r s t t ime . The est imated 

occupancy i s about 250 . 

Disclaimer: I n t h e f o l l o w i n g space summary d e r i v a t i o n , some 

spaces a r e u n i d e n t i f i a b l e and not i n c l u d e d . The spaces U s t e d 

were t h e most i d e n t i f i a b l e . Thus, c o n s i d e r a t i o n must be given 

in the space c h a r t . 
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Space Summary - John Lehmann b u i l d i n g 

Manuel C a l c u l a t i o n s - 59̂  p l u s / m i n u s degree of accuracy 

Source: Graphic from A r c h i t e c t u r a l Record, June 1974. 

SPACE SQ. FT OCCU. 

Herbarium 

Specimen Storage-
Study a r e a 
Restrooms 
J a n i t o r C l o s . 
Research l a b s (4) 
Research o f f i c e s (5) 
Sec re t a ry (4) 
Reception (2) 
F i l i n g 

10,715 
1750 
240 
50 
150 
180 
100 
100 
300 

16 
4 
1 
2 
2 
1 
1 
2 

SQ./PER. 

110 
60 
50 
75 
90 
100 
100 
150 

Library 

Stacks 
Reference 
Study area 
Librarian 
Study rooms (3) 

Education 

Meeting room 
Meeting room 
Demonstration 
Auditorium 
Work Room 
Lobby 
Restrooms 
Conference 
Conference 
Laboratory 
Laboratory (4) 

8I5O 
1200 
1400 
200 
1100 

600 
900 
1400 
2200 
600 
1200 
500 
500 
350 
1000 
600 

18 
1 
9 

50 
75 

100 
8 

8 
12 
9 
6 
2 

80 
200 
125 

12 
12 

22 
75 

62 
42 
40 
165 
300 

Total square i footage based on 65 square foot modules = 42,250. 
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FORM 

The Lehmann building is a modular design consisting of ten 

65 square foot modules. The modules separate functions and 

are connected visually with skylights between each. The sky

lights highlight the main paths of circulation and serve in 

leading a person through the building.-^ 

Presently the Lehmann building contains 42,250 square feet. 

The modular design was used so when future expansion is needed, 

it can be readily accomadated for without disturbing the archi

tectural integrity,-̂ -̂  

SYSTEMS 

The structure consists of steel framing with floor to 

ceiling height exterior glass walls extending the perimeter:' 

of the buildings. Forced air system with exposed air condi

tioning ductwork is mirror polished. As well many of the f-urnish-

ings use mirror polished metal surfaces to repeat the theme. 

Nuetral colors are dominant on walls and floors while spectrum 

colors accent the furnishings. 
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NEW YORK BOTANICAL GARDEN 

Location: Bronx Park, New York City 

CONTEXT 

New York City, beyond any doubt, is a great urban metropo

lis. The New York Botanical Garden (N.Y.B.G.), established in 

1891, began and developed during an era in New York City When 

many grand plans for cultural facilities were being implemented. 

Although the N.Y.B.G. has faced lean times since its establish

ment, it still serves its urban population well. With the in

creased density of the Bronx borough, the open space and natural 
2 

environment provided by the N.Y.B.G. has elevated in importance. 

1 

ESTABLISHMENT 

The N.Y.B.G. is a cooperative enterprise between the City 

of New York and the New York Botanical Garden Corporation, The 

N,Y,B,G, was established by an act passed by the Legislature of 

the State of New York in I89I. The Torrey Botanical Club 
3 

procured the movement to establish the N,Y,B.G. 

AIMINISTRATION 

There are two sets of administrative agents in the govern-

ihg of the N.Y.B.G. The First is the scientific directors, 

consisting of the president of Columbia University, along 

with their professors of botany, geology, and chemistry; the 

president of the Torrey Botanical Club and the president of the 

board of education of the City of New York. 
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The scientific directors have control of the scientific 

and education departments and the appointment of the director-

in-chief. The second authority is the board of managers, 

composed of the scientific directors, the mayor of the city, 

the president of the board of park commisioners, and at least 

nine other members of various capacities. The breakdown of 

the chief personnel is as follows: 

- Director - Paleobotanist 

- Assistant Director - Artist 

- Curator of Musuem - Head Gardener 

- Curator of Economic Coll. - Assistant gardener 

- Curator of Mosses - 2 Foreman gardeners 

- Director of laboratories - Gardeners 

- Assistant Dir. of laboratories - Landscape engineer 

- Librarian - Clerk and Accountant 
7 

- Curator of Herbarium 

FINANCING 

Funding for the maintenance and development of the N.Y.B.G. 

comes from two sources, private donations and the City of New 

York. In the beginning, the City of New York Public Parks 

agreed to provide the land, maintain the buildings and grounds, 

while also supplying the instruments, furnishings and equip

ment therto. They also agreed to erect additional buildings 
o 

when necessary. The bulk of funding comes from the City of 

New York, approximately two-thirds. 

The public fimding is supplimented by private donations 

from garden members and benefactors, the large donors. In 

the beginning, it was agreed that after sufficient private 

funds were raised the City of New York would issue a bond, not 

to exceed twice the amount already collected, for the N.Y.B.G. 

Then the city would follow up with their promise of continual 

future maintenance.^ This allowed the supplimental funds to 
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be used for securing a permanent endowment. Private donors 

become garden members and are classified as follows: 

Benefactors - The highest membership catagory bestowed to those 

who contribute very high sums of money to the garden by gift or 

bequest. 

Patrons - The next highest membership catagory given to a con

tributor who gives a large, substantial donation. 

Fellowship Member-.- One who annually contributes a specified sum 

of money until that sum obtains an. aggregate total which then 

classifies them as a fellow for life, 
10 Annual member - Anyone contributing the annual membership dues. 

All members recieve copies of the handbooks published, 

annual reports and bulletins, plus a copy of the N,Y,B,G. 

monthly Journal, Also they have the use of"all botanical faci

lities, and admissions to all public lectures, classes and field 
11 trips. 

SITE 

The N,Y,B,G, occupies the northern section of Bronx Park 

and comprises some 400 acres of land (refer fig, 2-1), It 

is a reservation of diversified character giving beauty and 
12 

variety in its landscapes. Figure 2-2 gives an explanation 

of the plantings on the grounds. Although many of the build

ings shown on the site do not exist anymore, the diversity 

in features and trails are exemplified. 

In a recent restoration attempt, a nev/ master plan, of 

the N,Y,B,G,, was made (refer fig, 2-3). Most notable is the 

mini-bus transportation route highlighted. Because of the size 

of this site, over 400 acres, this makes transportation around 

the site more convenient. Also shown is the location of the 

proposed Plants and Man building. 
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Figure 2-1, N.Y.B,G, location map. 

Source: New York City and Vicinity, Exxon Co,, 1979. 

Figure 2-3. Master plan-bus route. 

Source: Architecture Record, August, 1975. 
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FUNCTION 

The chief function of the N.Y,B.G, are education, research, 
and entertainment,•'3 While the Bronx conservatory has helped 
provide entertainment over the years through plant display, 
the N,Y,B,G, i s a f f i l i a t ed with Cloumbia University and cources 
are taught by i t s staff members. Plant breeding and research 
in plant physiology i s a major function at th i s ins t i tu t ion , 4̂ 

The buildings to be looked at in t h i s study are the Bronx 
conservatory and the propased Plants and Man building. 

BRONX CONSERVATORY 

A r c h i t e c t : Wil l iam Cobb - 1899 

R e s t o r a t i o n : Edward Larabee Barnes - 1975 

FUNCTION 

The main fimction of the Bronx conservatory i s to exhibit 
plant l i f e and i t does t h i s through eleven greenhouses connect
ed together in a C-shaped plan, each exhibiting different plant 
l i fe (refer f ig , 2-4) . 

The monumental entrance, with the C-shaped plan, caused 
a problem in c i rcu la t ion . The v i s i t o r would move through one 
side of exhibits and have to retrace steps to view the other 
side of exhibi ts . With the new connecting underground tunnel, 

15 
the circulat ion i s made pure. Another functional improve
ment i s a main side entrance, which i s adjacent to a bus and 

16 . . . . 
car drop-off. The var ie ty of exhibits i s impressive and 
essential in making t h i s h i s to r i c conservatory a pleasure to 
v i s i t , not just for the archi tec ture , but for i t s plant 
collect ions. 
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Figure 2-4, Plan of the Bronx Conservatory, 

Source: Architecture Record, October, I98O, 

Bronx Conservatory Square Footage Summary 

Manuel calculation - from graphic above 

DISPLAY SQ./FT, 

Palm House 

Cycad & Tropical House 

Historical Display House 

Pern House 

Formal Display House 

Hanging Display House 

Temperate House 

Citrus House 

Old World Desert House 

New World Desert House 

Educational Display House 

7850 

3750 

3750 

6500 

6500 

2400 

2400 

2500 

2500 

3800 

3800 

Total Indoor Display - 45,750 
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FORM 

The Conservatory is a structure reflecting the Victorian 

style of the Beaux-Arts school.^"^ The conservatory shows 

dramatic style. It sits on a grass plain and consists of low, 

arched greenhouses connected to double-domed vestibules creat

ing a C-shape, Two lily ponds divide the courtyard leaving a 

monumental entrance through the wings of the building. Al

though the main entrance was moved for convenience to the bus 

drop-off, this will still be percieved as the grand entrance. 

BUILDING SYSTEMS 

Since the Bronx conservatory was first built, it has gone 

through three restoration attempts. So today, the conservatory 

has many updated modifications for better performance. 

Cast iron facades have been replaced with aluminum, as 

well much of the decorative paning is replaced with metal fili-

gree work.' Originally the windows were elaborately arranged 

in six mullion Victorian bays. Then in 1938, the Victorian 

ornamentation was stripped and altered to a more conventional 

4 mullion bay.'''̂  The galvinized U-frames have cypress inserts 

for mullions since cypress is one of two woods which are natur-
'20 ally resistant to dampness. 

The Bronx conservatory is ventilated by large vertical 

operable windows, roof and side ventilators, and window fans. 

The windows are manually operated by a wheel and gear system 

reminescent of LeCorbusiers operable windows, ' Heating, 

wiring and piping have been modernized. A boiler room was 

also added adjacent to one side of the structure. 

The mechanical and structural systems of the conservatory 

have been modified over the years. With restoration using 

modern technology, the performance of the conservatory is 

higher than that of the original quality. 

BIO 



PLANTS AND M N BUILDING 

Architect: Edward Larabee Barnes 

Proposed: 1975 

FUNCTION/FORM 

While the Bronx conservatory was oriented at horticulture 

display, the plants and man building was to be directed toward 

botany ecology and the biological relationships between plants 

and man, -* Although the structure was never built, their is 

sufficient information on the design to perform some analysis. 

The Plants and Man building was to have flexibility in 

function.^^ The forms wer glass hexagons grouped together 

which could expand horizontally or vertically. Thus allowing 
25 

for futiire expansion and tree growth (refer fig, 2-5). The 

hexagon, unlike o.ther geometric shapes, can expand geometric 

ally in six directions allowing diversity in future expansion. 

Structurally the glass hexagons were supported with pipe col

umns, tubular beams and diagonal tension rods with roofs shaped 
27 to allow for central drainage. 

The Plants and Man building was planned to increase the 

usefullness of the N,Y,B,G,, but the project has been put on 

an indefinite hold until funds can be raised for impleioenta-

26 

tion. 28 
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GARY ARBORETUM 

Locat ion: M i l l b r o o k , New York 

CONTEXT 

The Cary Arboretum is a division of the New York Botanical 

Garden and was established in 1971 by a gift from the Mary Flag

ler Cary Charitable Trust."" This is a scientific institution 

formed to research woody plants and help solve environmental 

problems. Emphasis is on living systans in their programs of 
p 

education, research, and horticulture. 
The Cary Arboretum offers a variety of educational bene

fits. Adult classes are offered at the arboretums visitor and 

education center. It is affiliated with the state certified 

horticulture programs and serves as a resource center for 

ecological and evolutionary studies,-^ The visitors center houses 

a gift shop and arranges special activities to add to its re

source center. 

The Cary Arboretum has a large collection program. It 

is the hosting institution for the Russian-American botanical 

collectors exchange program. The program has developed a bank 

of natural species from Russia, 

SITE 

The Cary Arboretum consists of nearly 2,000 acres of pro

perty on two small mountains called the Canoe Hills. This is 

in the Hudson Valley of New York. 

The plant science building is placed in a small clearing 

by a dense hemlock forest where it is sheltered by winter winds 

(refer fig. 3.1). Parking for 45 cars is provided on both sides 

of the building. 
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Figure 3.1 - Site Plan 

Source: Progressive Archi
tecture, April 1979. 
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Figure 3.2 - Floor Plans -r 

Source: Progressive Architecture, April 1979. 
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PLANT SCIENCE BUILDING 

Architect: Malcolm Wells 

FUNCTION 

The P l a n t Sc ience b u i l d i n g f u n c t i o n s as a a d m i n i s t r a t i v e 
5 

and r e s e a r c h c e n t e r . ^ Th i s i s ev iden t i n t h e amount of labo 
tory and o f f i c e space provided ( r e f e r f i g . 3 . 2 ) . 

Space Summary of t h e P l a n t Sc ience Bu i ld ing 

Source: Manuel C a l c u l a t i o n s from f i g . 3.2 

SPACE SQ. FT. 

Display 2475 

Conference 525 

Offices 4850 

Labs 3850 

Typing 250 

Pathology 1000 

Storage 1925 

Restrooms ^25 

Library 4625 

Labeling 500 

Special Project ^25 

Mechanical 2800 

Plants 1000 

Graphics 525 

Shop 

Janitor Closet 

SYSTEMS 

300 

75 

The Plant Science building is an earth sheltered design 

using active solar power for most of its energy needs.^ The 
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structure is well insulated with concrete walls and floors and 

timber framed roof. Earth berms the northern face of the build

ing with about two-thirds of the building sub-grade. 

The environmental systems are connected through a computer

ized control system which not only controls mechanized functions 

but also monitors solar power efficiency time for analysis of 

any time period. Back up units are also controlled by computer. 

The combination of environmental control being used is always 

based on minimum energy consumption. One problem encountered 

with this syst̂ tt is with the people working in the building. 

Lavatory water comes out at preselected temperatures, indoor 

temperat\ires during the winter are quite tropical, and natural 

daylighting is used in most areas of the building. Although 

these instances may be bothersome to some, the environmentalist 
Q 

who work here do not see it that way.-̂  
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ESTABLISHMENT 

A c i t i e s pa rk system c o n s i s t s of much personne l and m a t e r i a l 
a s s e t s which can e a s i l y be b e n e f i c i a l i n t h e s t a r t of a b o t a n i c a l 
garden. They can p r o v i d e t h e u rban ac reage w i t h i n populated 
areas and a l s o p r o v i d e maintenance pe r sonne l and equipment. A l 
though i t i s uncommon f o r a park system t o e s t a b l i s h and admini
s t r a t e a b o t a n i c a l garden a l l by i t s e l f , t h e only example be ing 
the Buffalo B o t a n i c a l Garden i n Buf fa lo , New York, i t i s very 
common f o r a p a r k s system t o have s t r o n g involvements with a 
b o t a n i c a l g a r d e n , such examples be ing the New York Bo tan ica l 

Garden i n Bronx Park and t h e Brooklyn B o t a n i c a l Garden i n P r o s -
1 

pect P a r k . 
I t i s d i s c o v e r e d , th rough t h e case s t u d i e s , t h a t i f enough 

p r i v a t e funds can be campaigned, showing t h e pub l i c d e s i r e t h e r e 
of, t h e n a pa rk system w i l l be open t o p roposa l s of municipal 
land, p e r s o n n e l , a s w e l l a s monetary a l l o c a t i o n s toward such 

development. 
Th i s i s no t t h e only means of b o t a n i c a l garden e s t ab l i shmen t . 

Some b o t a n i c a l ga rdens s t a r t out a s p r i v a t e ga rdens , the example 

being t h e M i s s o u r i B o t a n i c a l Garden, whi le o t h e r b o t a n i c a l g a r 

dens a r e e s t a b l i s h e d th rough u n i v e r s i t i e s , t h e example being t h e 

Arnold Arboretum of Harvard U n i v e r s i t y . There fo re , i n e s t a b l i s h 

ing b o t a n i c a l g a r d e n s , and s e t t i n g up t h e p roposa l the reof , 

a f f i l i a t i o n s w i t h u n i v e r s i t i e s , garden c lubs and o the r o r g a n i 

za t ions should be sought out f o r supp l imenta l suppor t . 

ADMINISTRATION 

A b o t a n i c a l garden i s u s u a l l y admin i s t e r ed by a board of 

t r u s t e e s . T h i s board of t r u s t e e s can f l u c t u a t e i n - ^ ^ ' ' J^^^ 

u s u a l l y c o n s i s t s of between 12 and 15 members, ^^^^f 2 T e 

of t h e members w i l l be composed of botany s p e c i a l i s t who a r e 

very knowledgable i n t h e work of b o t a n i c a l gardens ^ ^ ^ ^ J ^ ^ 

members w i l l be p u b l i c f i g u r e s . Examples of pub l i c f i b r e s 

the board of t r u s t e e s i n c l u d e : 
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- President of the City Parks Department. 
- City Blayor. 
- Institutional Presidents and Professors (Colleges & Univer

sities). 
- Prominant garden club members. 

The public figures work in assuring the public interest in 

botanical garden while the scientific board members assure the 

development and gains in botanical knowledge. 

A director will be in charge of the day to day operational 

decisions. He will employ a staff of garden personnel in ful

filling the goals and objectives set forth by the board of trust

ees. Upon comparison of the research personnel in the case stud

ies, essential personnel will consist of: 

- physiologist 
- pathologist 
- research assistants 
- curator of herbarium. 

Upon comparison of personnel for plant propagation and dis

play, essential personnel will consist of: 

- Horticulturists 
- Floriculturists 
- Landscape Designer 
- Head Gardener 
- Gardeners 
- Laborers 

Other essential personnel will consist of: 

- Assistant director 
- Secretary for Director 
- Secretary for researchers T-i + o-r̂tiiT-P 
- Librari^ or Curator of Botanical Literature 
- Receptionist 

The personnel listed represents minimum quantities. As 

the garden grows, so will the number of personnel. The rate 

of this growth is determined by successful financing. 
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FINANCING 

Financing for a botanical garden may come from several 

sources; private funds, institutional funds, municipal funds, 

etc. In establishing a botanical garden, a restricted endowiient 

will provide a permanent means of securing future financing. 

Case studies show that if a botanical garden is maintained 

by fliunicipal funds and has a endowment created with private 

donations, it will have a good outlook in positive future growth. 

INDOOR DISPLAY 

A botanical gardens feature indoor plant display exhibits 

can be termed formal display. At the Missouri Botanical Garden, 

the Climatron is the feature indoor display, while at the New 

York Botanical Garden, the Bronx Conservatory is the formal 

display area. In deriving the amount of this display area need

ed for the metropolitan area of Dallas, a comparison will be 

made. The assumption being made is that these display areas pro

vide for the respective metropolitan populations, 

PEOPLE 
CITY POPULATION SQ, FT, /SQ. FT, 

St, Louis, Missouri, 2,377,000 24,050 98,8 

Bronx Borrough, N,Y,C, 1,169,000^ 45,750 25.5 

Average - 62 

In deriving the display square footage for the Dallas metropoli

tan population the average, 62 people/ sq. ft., will be used. 

PEOPLE 
CITY POPULATION /SQ. FT, = SQ, FT, 

Dallas 1,556,000^ 62 25,100 
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In order for the feature display area to properly display 
different plant exhibits during the year, much working greenhouse 
space i s needed. In the Missouri Botanical Garden, i t was 
apparent that there exist more working greenhouse space than 
feature display space. This seems reasonable in that the working 
greenhouse must prepare for the large exhibits well in advance. 
I t i s assumed tha t i f one and one-half the area of the feature 
display i s provided for in working greenhouse area, enough space 
will be a l lo t t ed for preparation of exhibi ts . 

The working greenhouse area required will equal: 

25,100 s q , f t . X 1,5 = 37.650 sq, f t . 
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DOCUMENTATiai 

Slide "1" 

SHE PLANNING 

The architectural design of White Rock Botanical Garden 

is concentrated on the portion of site signified in slide "l". 

White Rock road was altered from its original course, per

pendicular to Winstead Drive, to provide more land area for 

development, as well as slowing the speed of traffic, giving 

more viewing pleasure toward the botanical garden. 

BUILDING ARRANGe-lEOTS 

Sli^ "2" The planning of the buildings on site was the first 

design issue. A hierarchy was established on the hillside. 

At the top. we have the totally human environment, where 

higher learning is maintained and future knowledge is 

assured. The buildings are low-level human environn^nts, de

signed to blend with the landsc^e and surrounding resi

dences, while maintaining its own uniqueness in pxirpose and 

function. Also, while being at the top of the hillside, it 

has the visual as well as status power in overseeing the 

gardens below. 

Slide "3" Frcan here, the mechanically controlled plant environ

ments begin, starting with the plant propagation spaces, 

which stagger down the hillside facing South. The greenhouse 

is located adjacent to the research laboratories and offices, 

with experimentation being of prime purpose. As the green

houses dowi the hillside, they cone close to the ccnservatory, 



providing it with temporary display plants. 

Since the greenhouses are among the most private of spaces, 

they line down the more secluded border of the site. As 

well, promoting a line of circulation between the upper 

buildings and the conservatory. 

Slide "4" The conservatory is a majestic place where plants and 

man meet in a controlled environment. This space is to be 

the most publicly oriented space. From the main stream of 

access it is the most publicly oriented, visual and attrac

tive. 

Slide "5" In connecting all of the above spaces, a water element 

is used in the form of a stream. This along with the linear 

parking and greenhouse placement, establishing a line of 

circulaticm from the non-plant environments, pass the propa-

gaticn plant envircoments, thru and arovnd the controlled plant 

display environments on off to the natural outdoor envirm-

ment. The water is pulled to the top of the hill, where

by it may flow naturally downward. 

BUILDING FORMS 

The design scheme makes an attempt in using flowing 

forms to reflect nature and human movement. 

In the i:?)per buildings, where human activity takes 

place, the walls are curved in identifying function and 

human movement. Where entrances are located, the walls will 

undulate underneath a overhang, giving them identity. 

In the plant propagation spaces, a more private and 

utilitarian space, the curved forms take place in the roof 



structure, reflecting plant growth reaching upward. 

Then a combination is used in the conservatory with 

an inviting curvalinear wall form, plus a curvalinear roof 

form. 

COLOR AND MATERIALS 

Slide "6" In ccnjunction with the design form, meant to reflect 

humans in nature, the materials, as well, are to reflect 

this. Stone will be used in paths, walks, terraces, at 

the base of buildings and on the column forms. The stone en 

all surfaces will be roughly cut to form irregiolar patterns. 

The color of the stcne will be of a light cream color with 

darker earth tones mixed in. This is typical of the under

lying geographic surfaces. Colums will be tapered, like 

a tree holding i:?) branches. The cornice on the xjpper 

buildings will be of a smooth, vertically aligned, wood. 

This is an extension of the two-way wood truss roof frame 

which it covers. The use of wood is meant to reflect the 

existing gromd cover of trees, which is symbolic of shade 

and shelter. 

However, on the greenhouses, the roofs will be of steel 

and glass. All metal components will be green in color, 

symbolic with the prominate color of the ground cover, grass. 

Modualr. two by four foot, window units are used both in the 

greenhouses and tpper buildings. 



EDUCATION/RESEARCH 

DESIGN 

Slides "7-11" These two structures are separated because the education/ 

library function is much more public than the research/ 

administration function. Both are two level buildings. The 

education classrooms and lecture hall are located above the 

library stacks, where lower ceiling height is required. 

Both levels open 1:5) to a main library area with a two-

story ceiling height. This area is well lighted with 

natural daylight for reading and viewing display literature. 

Likewise, the administration and research areas of the 

research building open tp to a two story ceiling height 

area, where the herbariim is located. The most public area 

of that particular building. Likewise, this large area is 

well lighted with natural daylight. The research building 

breaks off to a wing of administrative offices, -which are 

secluded frcm the public, but have good views of the gardens 

below. 

The large public areas of both buildings are oriented 

closest to the mainstream of garden activity and pxiblic 

access. 

INTERIOR FINISHES 

Slides "12-13" Main interior circulation paths are represented by 

stone flooring, typical of the outdoor paths. Tapered stone 

colunns are covered with stone showing strength in structure. 

Functional areas other than circulation have carpeting on 



floors, to help give the low level acoustics required in 

these spaces. Ceilings have partially exposed wood fron 

the truss work with white acoustical ceilings, used to 

reflect light down to the reading levels. Interior wall 

surfaces are made of wood panelling except in areas where 

more acoustical surfaces are needed, like in offices and 

corridors. Here, the wall treatment will be the same as 

that of the ceiling. Stairs and balcony lines will be lined 

with a "vertically aligned wood panels. The stairs will 

have green metal railings. 

STRUCTURE 

The structure consists of steel reinforced concrete 

columns with a stcne finish. (Refer Fig. A). Roof structure 

is made of laminated wood truss (Refer fig. B). 

MECHANICAL 

The main mechanical equipment is contained in oie large 

mechanical room. Auxiliary air conditioning mits are 

mounted in ceiling cavities to serve that particular area. 

Ducts run thru ceiling cavities (Refer Fig. B). Roof 

drainage for the almost flat roofs is shown in Fig. C. 

CONSERVATORY 

DESIGN 

Slides "14-15" The conservatory consists of two parts, temporary 

display and permanent display. The permanent display 



features tropical plants and trees. This area is around a 

stream which runs throtigh the structure. The ground cover, 

grass, around the building runs through the bioilding in this 

tropical area. The î jper levels of the conservatory are 

terraced and retained by stone walls. The tenporary dis

play area is all on one floor level, the ipper level. This 

allows for ease in access vhen moving temporary displays in 

and out of the conservatory. The main public access to the 

conservatory occurs on this level. Auxiliary entrances occur 

\vhere the stream waters enter and exits the building. This 

allows for patrons enjo3dng the outdoor gardens to move 

along the stream into the tropical display area. Long 

glass doors open up during operating hours to allow for this 

pedestrian movoaent. 

Details include one main bridge ̂ ^̂ ich connects the 

the toiporary display areas, with two small bridges cross

ing the stream. Two sets of steps occur on each side of 

tenporary display connecting the different levels. These 

two elements, stairs and bridges, are made of wood with 

steel railing painted green. 

MECHANICAL 

In order to obtain the many air changes required in 

a greenhouse, side ventilators (operable windows) occur 

along the south and west face of the building. The air 

is then pulled through the building.by exhaust fans giving 

air change. Auxiliary air conditioning units are located 

underground, behind the stone retainer walls. Likewise, 

file:///vhere


in the propagatien greenhouses, these typical systems are used. 

STRUCTURE 

Ihe structure consists of structural steel colunns and 

trusses to carry all spans. With the complexity and uni

queness of the form and loads, a professional engineer 

would have to be consulted in the exact sizing of members 

and determining types of connections. In the drawings 

thereof, much room is given for these members. 

SITE DEIAILS 

PARKING 

Slides "17-18" Parkings lots have a gravel surface with wood post 

bunper stops. The long line of public parking takes a 

curving form. Along with the gravel surface it slows 

traffic and increases viewing pleasure. 

A main drop off area is located for easy access to 

both upper buildings and the conservatory. It is stone 

paved and has a circular, turn around, form. 

BRIDGES, STEPS, TERRACES, WALLS 

Slides "19-20" These elements are extracts of the building design. 

A stone wall lines Winstead Drive. It is used for identi

fication and security. This wall, as well as entrance walls, 

have green colored steel railings space with night lighting. 

Bridges and stairs are not unlike that of the interiors. 

Wood steps and walks are used with green steel railings 



8 

Terraces are actually garden walls constructed of stone. 

These areas will be surrounded by plantings. They occur 

in locations around the tpper buildings and conservatory. 

LANDSCAPING 

The lines of parking are to be landscaped with trees and 

shrubs in providing shade. Along the stone walks, spotted 

locations of trees will be located at junction points. At 

these points seating and resting can take place in a shaded 

area. 

The service drive areas will be heavily landscaped with 

trees and shrubs to serve as visual and noise buffers. 

The remaining open areas are to be left open to the 

descretion of the fully enployed landscape designer. 
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