
THESIS PROGRAM 
SaUTH\A/EST FOUIMDATION 
AIM ANIMAL RESEARCH CENT 
SAN ANTONIO, TEXAS 

Submitted by; 

Jeff Griffis 

December 12, 197 6 

Credit for partial fulfillment of requirements 
towards a Bachelor of Architecture degree 

Design Option 

Department of Architecture 

TEXAS TFCH UNIVERSITY^ 



goiZ 

/JO - L> 

m 

I 





TAIBL^"OF~COl\mErJTS 



TABLE OF CONTENTS 

I. Introduction p. 1. 
Definition: Function of Research 

i:il. Laboratory Animal Mangement p. 3. 
Housing 

Caging or Housing Systems 
Physical Activities,Confinement and Restraint 
Confinement and Restraint 

Sanitation 
r i: Cleanliness 

Sanitary Waste Disposal 
Vermin Control 

Feeding,Watering of Laboratory Animals 
Feeding 
Watering 
Identification and Records 

Provisions for Emergency Care 

III. Laboratory Animal Quality and Health p. 11. 
Quarantine and Isolation of Animals 

Isolation 

Separation of Species 

Diagnosis,Treatment of Animal Diseases 



IV. Personnel p. 15. 
Personel Hygiene 
Personnel Health Program 
Use of Laboratory Animals 

V. Physical Plant p. 18. 
Functional Areas 
Service Areas 
Physical Relationship of Animal Facilities to Research 
Construction Guidelines 
Ventilation,Temperature and Hunidity Control 
Power and Lighting 
Storage Areas 
Noise Control 
Facilities for Sanitizing Equipment and Supplies 

VI. Site p. 28, 
Site Plan 
Climate 
Codes 

VII. Spacial Requirements...; p. 36, 

VIII. Footnotes P- 41, 

IX. Bibliography • P- 43, 





l l \ ITRODUCXiOjN[ 



The laboratory has become one of the most significant types of building in the post-war era, 
a significance particularly emphasized in the last decade. It is there fore logical that the 
laboratory should assume its rightful place in the mainstream of architectural development, and 
in this context it is vital that the unit to which the term laboratory applies should be once 
defined. This definition is that of the individual work space-whether large or small- a large 
group of such units being known as a "complex". Stated broadly, the basic concept of a laboratory 
is the provision of a suitable environment for the performance of a specific scientific discipline-
this concept being applicable whether the laboratory is but a single room under the control of one 
person or a complex of differing units housing several hundred scientists. 

Artifeitecturally, thfe modern laboratory building enjoys a distinct advantage when compared with 
industural buildings; this being that as a comparatively new means of aesthetic expression, there 
is no need to appologize for its increasing appearance on the scene, and it is fortunate that this 
type of building has evolved in a period when modern architecture has been accepted. It may be 
introduced as a building type utilizing new criteria, forms and structure, in time and according to 
its function emerging as a genuine witness of mid-twentieth century life, with a character expressive 
of purpose. Most certainly it is to be hoped that it will not follow the course of some other 
functionali buildings, adopting the form of a pseudo church or farmhouse, for this would be a 
mockery oflits status as a pillar of scientific advancement. 

It must be stated however, that despite the great volume of laboratory buildings, both completed 
and currently taking place, it is for the most part remarkably difficult trfcfly to assess its arch
itectural value. This is not surprising for the greater amount is insignificant and making but 
little contribution to an essential architecture. Laboratory design has in fact often failed to 
achieve a standard worthy of its function. To what degree this inadequacy can be blamed upon laboratory 
architects and the scientist for whom the building is planned is a matter of individual opinion. 
Nevertheless, it is of little use to embark upon such an appraisal without a careful study of the 
various aspects of laboratory design. The design of a laboratory, whether large or small, is a 
task for the skilled and experienced architect. The complex nature of the problem, dependent 
initially upon function and nature of use, and later upon the detailed design and layout requirement 
of equipment and services, calls for the type of specialized training and experiences which the 
architect alone has gained. Functional planning, special relationships, and the logical grouping 
and setting out of an intimate system of services, these together with normal building problems, 
render difficult the provision of a first rate environment. Because of the very heavy expenditure 
involved, both of a capital nature and for maintainance and operation, and the many other calls 
made upon the often limited monies available most careful and efficient spending is needed. 



DEFINITION: FUNCTION OF RESEARCH 

Modern research is either basic or applied. Though the precise distinction between the two 
is obscure, basic research is more general, a theoretical exploration of the bases of existence, 
while applied research includes definite projects and has a specific end. Between the two types 
is background research, also with a certain, defined end and filling in data necessary for any 
exploration. Laboratories will vary according to the nature of the investigation and according to 
the method of research. 



LABORATORY 
MANAGEMENT 

ANIM 



The proper management of laboratory animals depends on many subjective and objective factors that 
interact differently in different institutions. Experienced animal care workers know that well-trained 
and motivated personnel frequently can overcome deficiencies in the physical plant or housing equip
ment to assure high quality animal care. 

Proper management is defined as "any system of housing and care that permits animals to grow, 
mature, reproduce or behave formally, and to be maintained in physical comfort and good health."^ 



H O U 51 N G 

CAGING OR HOUSING SYSTEMS 

The caging or housing system is one of the most important single elements in the physical 
environment for laboratory animals. In as much as the well-being of the animals and the control of 
experiments are influenced by the housing system, it should always be designed carefully: 

I. The system should be designed with the animals' physical comfort as a primary 
consideration. Physical comfort, as applied specifically to housing, includes 
factors such as keeping the animal dry and clean or providing an appropriate 
aquatic or marine environment: maintaining the animal in a state of relative 
thermal neutrality; providing sufficient space to assure freedom of movement 
and allow for normal postural adjustments; avoiding unnecessary physical 
restraint; providing convenient access to clean food and water; and if animals 
are housed in groups, maintaining them compatibly without overcrowding. 

II. The functional operation (Ŝ  the system should be compatible with the maintenance 
of normal body weight and^^he prevention of diseases. Housing of different 
animal species in the same room may contribute to spread of infectious 
diseases. This can be circumvented by housing only the same species in a single 
room or area. 

III. The system should be designed to facilitate effective sanitary maintenance and 
technical servicing. For example, bends and crevices in animal cages that may 
be difficult to clean, should be avoided; feeding and watering devices should 
be easily accessible for filling or changing. 



IV. Throughout the system, the maintenances of the cages, runs, and pens in good 
repair should be considered mandatory to prevent injury to the animals and 
to promote physical comfort. Particular attention should be given to avoiding 
sharp corners and edges or broken wires and to maintaining cage floors in 
good condition to prevent injury. 

V. The system should meet the investigator's research requirements. Rarely are 
the animal housing requirements found to be incompatible with the requirements 
for research. Animals may need to be housed, singly or in groups in cages, 
runs, or pens. When toxic, infectious, ̂fto) radioactive substances are used, 
special housing facilities may be neededMio staisfy the requirements for reaeanch't 
and safety. 

PHYSICAL ACTIVITIES, CONFINEMENT, AND RESTPĴ ÎNT 

One of the most widely debated questions in the field of animal care concerns the need for exercise 
or physical activity in the housing of laboratory animals. The concept of exercise frequently is 
confused with the release of animals from confinement in cages. Confinement in a cage has been 
equated by some with lack of exercise and physical or psychological discomfort, while regular 
release from confinement has been equated with exercise and physical or psychological well-being. 
However, confinement in a cage perse does not necessarily affect an animals' physical condition, 
the nature of the research and the expected duration of the confinement are among those that should be 
considered in determining the need for supplementary exercise.^ if exercise is needed, it may 
provided regularly in any of several ways, such as by using a treudmill or exercise wheel, by walking 
animals on a leash, by providing access to runs, or by releasing animals from their cages in animal 
rooms. 



Cages are often necessary or useful for intensive postsurgical care for isolation of sick 
animals for metabolic studies, and for short-term holding of animals (one to three months) .̂  
There are, however, practical reasons for providing pens, runs, or other out-of-?cage space in most 
animal housing areas. in addition to providing more opportunity for exercise, pens or runs also 
provide a convenient place to hold animals while their cages are being cleaned. 

Judgment should be applied when determining exercise needs of large animals in research. 
When exercise is needed, loafing areas, exercise lots or controlled exercise are suitable. 

CONFINEMENT AND RESTRAINT 

The use of restraint chairs or other confinement devices is sometimes necessary for research. 
The following considerations should be considered in the use of restraint equipment: 

I. The period of confinement or restraint should be the minimum required 
to accomplish the search objectives. 

II. Confinement of primates in chairs or other restraint devices is 
not to be considered a "normal" method of laboratory housing, 
although it may be required to attain specific research objectives. 

III. Restraint chairs should not be used simply as a convenience to the 
investigator in the handling or management of primates. 

IV When primates are restrained in chairs or other confinement devices \ 
particular attention must be paid to the possible development of ^ 
lesions or illness that may be associated with continuous restraint. 



S A N I T A T I O N 
CLEANLINESS 

I. The animal facility should be kept clean. A regular schedule of sanitary 
maintenance is necessary, including the elimination of radioactive, toxic, 
and infectious wastes. 

II. Animal rooms, corridors, storage spaces and other areas of the animal facility 
should be cleaned as often as necessary using appropriate detergents and disin
fectants to keep them free of dirt, debris, and harmful contamination. A 
continuing objective should be developed to keep these areas neat and uncluttered. 
Monitoring may also be required for radiologic, toxicologic, and infectious agents. 

III. If litter or bedding is used in animal cages or pens, it should be changed as 
often as necessary to keep the animals dry and clean, and to minimize offensive 
odors. For routine maintenance of small rodents, such as rats, mice, or hamsters, 
one to three such changes per week ordinarily should be suffice. For large species, 
daily changing of cage or pen litter may be necessary. Daily removal of scpiled 
bedding for the large domestic animals may be necessary to maintain cleanliness_ 
and sanitation. It may be necessary to clean stanchious or tie stalls twice daily. 

IV. Cages or pens from which animal waste is removed by hosing or flushing should 
be cleaned one or more times daily. This system may require removal of the animals 
during servicing in order to keep them dry. 

V. Animal cages, racks, aquariam and accessory equipment, such as feeders and water 
bottles, should be washed and sanitized as often as necessary to keep them physically 
clean and free from contamination.^ Ordinarily, this can be achieved by washing 
the cages and accessories once or twice weekly, and the racks every other week. 



In addition, cages should always be sanitized before new animals are placed in 
them. It is a good practice to have extra cages available at all times to allow 
for a systematic cage-washing schedule. The washing or rinsing, or both, should 
be conducted at a temperature of 83 degrees centigrade (180 degrees F.) or higher 
for a sufficient period of time to assure destruction of most pathogenic organisms. 
Sanitizing may also be accomplished with appropriate disinfectants. Where radio
active, infectious, or toxic materials are used, a system of equipment monitoring 
should be instituted. 

VI. Waste containers and implements should be maintained in sanitary condition. It 
is a good practice to line the waste cans with disposable liners and to wash each 
waste can every time it is emptied, using the same methods as suggested above for 
animal cages. As with animal cages, the minimun wash or rinse temperature, or both, 
should be 83 degrees C. (180 degrees F) or higher for a sufficient period of time 
to assure destruction of most pathogenic organisms, or appropriate disinfectants 
should be used. 

SANITARY WASTE DISPOSAL 

I. All waste should be collected and removed in a safe, cSanitary manner. If waste 
cans are used they should be made of metal or plastic, be leakproof, and be 
equipped with tight-fitting lids. Is is advisable to use leak proof disposable 
liners in waste cans, for disposal of animal tissues, carcasses, and radioactive 
or toxic wastes. 

II. Highly infectious wastes should be rendered noninfectious by autoclaving or other 
effective means, before removing them from the animal facility. 

III. Waste materials should be removed regularly and frequently. If storage of waste 
prior to removal is necessary, the storage area should be physically separated 
from other storage facilities and be free from flies, cockroaches, rodents, and 
other pests. Cold storage to prevent decomposition of biological waste/^e required 
prior to disposal. c^^^>) .|J\^'7« •>'-6^ 



IV. Most stat^ and municipalities have statutes or ordinances controlling disposal 
of wastes. Compliance with these requirements is an institutional responsibility. 

VERMIN CONTROL 

I. Cockroaches,flies,escaped or wild rodents, and similar pests which constitute a 
menace in animal facilities should effectively controlled or eliminated. 

II. Vermin control programs should be instituted in new buildings prior to occupancy. 
Effective control can be attained in older buildings, even where heavy infestation 
has occurred. This can be accomplished by sealing or eliminating all breeding 
sites, and by using pesticides or trapping procedures in conjuction with a strict 
program of sanitary maintenance. Pesticide application must be carried out under 
professional supervision to avoid toxic effects to the animals and possible inter
ference with experimental procedures. The harmful buildup of these materials or 
their disposal in undesirable quantities into public waste systems or the environment 
must be avoided. 

FEEDING, WATERING OF LABORATORY ANIMALS 

FEEDING 

All laboratory animals should have daily access to feed according to their particular requirements.^ 
The food should be clean, free of contaminants, palatable and nutritionally adequate. It should 
be fed in amounts sufficient to assure normal growth in immature animals and maintenance of normal 
body weight in adults. 



WATERING 

Laboratory animals should have daily access to water, according to their particular requirements. 
Ordinarily, drinking water should be available at all times unless adequate water is supplied 
in the diet watering devices such as drinking tubes and spouts and automic waters should be 
examined routinely to assure their patency and use by the animals.° It may be necessary to train 
animals to use automic watering devices. 

IDENTIFICATION AND RECORDS 

Laboratory animals should be identified by placing identification cards in the animals' room, 
cage, or on racks; by the use of comfortable collars, bands, or identifying plates or tags on 
the animals; by stains of various colors; by ear punching or ear tagging; or by other appropriate 
means." Identification cards should include such information as the source of the animal, name 
and location of the responsible investigator, and pertinent dates. 

Records on experimental animals are essential to good animal care and for some species are 
required by federal law.-'-̂ These records should include notations on the source of origin and 
eventual disposition of each animal in addition to other relevant information. 

PROVISIONS FOR EMERGENCY CARE 

Provision must be made for the emergency care of animals. Institutional security personel and fire or police 
officials should know how to reach the responsible individual.-̂  This can be accomplished by prominently 
posting his inane in the animal facilities, or listing him with the institution's central telephone center 
or security department. The objective must be to assure that animals will be cared for should an emergency 
arise. 

10, 



LABORATORY ANIMAL 
QUALITY & HEALTH 



Concern for the quality and health of laboratory animals is both a humane and a scientific requirement.-'-̂  
Adequate veterinary care consists of a program of disease prevention and control, appropriate for each 
species, administered by a veterinarian qualified by training or experience to acjminister such a program. 
The program must include the provision of husbandry appropriate for each species, the frequent observation 
of all animals by a person qualified to verify the health of each animal, the availability of veterinary 
medical service for animals found to be ill or injured, and the application of currently accepted measures 
of prophylaxix and therapy. Adequate veterinary care also includes consideration for humane aspects of 
animal experimentation such as the proper use of anesthetics, analgesics and tranquilizers. 

11, 



Q U A R A N T I N E & I S O L A T I O N O F A N I M A L S 

Quarantine is the separation of newly recieved animals from animals already in the facility 
until the health status of the newly recieved animals has been evaluated. This evaluation should be 
made in accordance with acceptable veterinary medical practice. Applicable local, state, or federal 
regulations pertaining to the health of animals must be followed. For species such as rats, mice, and 
hamsters, when obtained for reliable sources, the quarantine may be limited to the time necessary for 
inspection upon arrival. For these and similar species, control of quality at the source and knowledge 
of the environmental history of the animals are effective as a part of the quarantine protocol within 
the institution where the environmental history of the animal is unknown, such as is, the case with 
primates, more complete quarantine procedures should be employed. 

The quarantine period is often used to condition animals. During this period some or all of the 
following may be performed: 

1. Determination as to whether the animals are appropriate for intended use. 

2. Physical examination of the animals including performance of appropriate 
clinical and laboratory diagnostic tests and appropriate treatment. 

3. Diagnosis and control of diseases transmissible between animals and man. 

4. Stabilization of the nutritional state of the animals. 

5. Grooming including bathing, dipping, drying and clipping as may be required. 

12 



ISOLATION 

Isolation is the complete sepatation of animals either known or suspected of being diseased or of 
being cparriers of disease from animals that are in good health. When a non-experimentally induced 
infectious disease is recognized, the animals involved should be completely separated from all 
other animals. This may be accomplished by placing the animals in isolation units or separate rooms. 
Management of such diseased animals should be carried out. 

SEPARATION BY SPECIES 

The physical separation of animals by species may sometimes by necessary to protect against 
interspecies transmission of infectious diseases and to meet environmental requirements^4 -phis 
is best accomplished by housing the animals in separate rooms. - jj, (A'̂  

Certain species of primates may parry subclinical or latent tiral infections that may be fatal 
when transmitted to another species. Primates of African orgin̂ '̂̂ Shduld probably be housed apart 
frs^m other primate species to protect against the spread of viruses such as Yaba or Yaba-like and 
Marburg. The great apes should be separated from other primates and should have strickly limited 
contact with man because they may be carriers as well as victims of diseases carried by man such 
as tuberculosis, infectious hepatitis, variola, rubeola and poliomyelitis. 

DIAGNOSIS, TREATMENT AND CONTROL OF ANIMAL DISEASES 

All laboratory animals should be observed frequently for^j^linical signs of illness, injury or 
abnormal behavior by a person trained to recognize such signs. It is good practice to observe 
the animals daily. All deviations from normal, and deaths from unknown causes, should be reported 
promptly to the person responsible forSanimal disease control. 

13, 



Animals that develop spontaneous disease or other abnormalities rendering them unsuitable for 
laboratory purposes should be treated or painlessly killed. 

Diagnostic laboratory services may be required to supplement the physical examination of animals 
and facilitate the proper diagnosis of abnormal conditions. These services should include necropsy, 
histobbgical examination of animal tissues, isolation and identification of specific pathogens and 
routine or specialized laboratory procedures}^ 

The control and treatment of aminal diseases and other abnormalities may require the appropriate 
quarantine and isolation of animals as well as their procurement from reliable sources, their 
separation by species, proper sanitation practices and other elements of veterinary care. 

14 



PERSONNEL 



\ 

The number and the qualifications of perscDiinel required to support animal care, programs depend 
on several factors. Among these are the type^f institution; its size; the nature of the administrative 
structure for animal care; the nature of the^hysical plant; the number and species of the animals 
maintained; and the nature of the teaching, testing or research activities. 

Animal care programs require professional direction in addition to that provided by the user 
of the animal. The functions of such programs may include the prevision of a broad range of laboratory 
clinical, research, and animal husbandry services. These programs should be directed by veterinarians 
having specialized training or experience in laboratory animal medicine. 

The employment of a full time staff specifically conderned with the animal care program is 
recommended. This includes the professional and supporting personnel necessary to implement the 
veterinary, animal husbandry and administrative aspects of the program.^^ 

Animal care programs require administrative, technical, and husbandry support,.-^Scientific 
institutions should make provisions for the employment of such specialists or for-onjithe-job 
training and supervision of personnel to assure effective implementation of their animal care programs. 

15, 



PERSONEL HYGIENE 

I. The maintenance of high standards of personal cleanliness among animal colony 
personnel is obligatory. The facilities necesrsary for meeting this 
obligation should be provided. 

II. To aid in the maintaining of a high standard of personal hygiene, laboratory 
clothing suitable for use in the animal facility should be provided. This clothing 
should be changed as often as necessary to enable personnel to maintain personal 
cleanliness. Suitable facilities should be available for storage of street clothing 
during work days. 

III. Eating, drinking and smoking by personnel should not be permitted within animal 
rooms. A separate area or room is recommended for these purposes. 

PERSONNEL HEALTH PROGRAM 

An occupational health program is mandatory for personnel working in laboratory animal facilities 
and for other personnel with significant animal contact.2 0it should include preplacement and periodic 
physical examinations. The specific occupational hazards that imissible between animals and man. 
An immunization schedule appropriate to the animal care program should be developed. 

It is important to immunize animal care personnel against tetanus. Zoonoses surveillance 
should be an essential part of the occupational health program.2lAn adequate surveillance program should 
include a permanent case record of wounds and occurrence of any unusual illnesses. All personnel 
should be instructed to notify their supervisor of suspected health hazards. Consideration should 
be given to obtaining and storing individual preplacement and postemployment sera for future diagnostic 
purposes. . , ^ ̂  -, „i, -, • 

Diseases of primates transmissible to man can be a serious hazard to personnel. The disease 
prevention program should include regularly scheduled examinations for tuberculosis for mdiviciuals 
having contact with primate colonies such as animal technicians, investigators, research technicians, 
maintenance workers, and guards. Protective clothing such as full-length gowns, gloves, masks, and 
face shields should be available for use when handling primates. 

16, 



USE OF LABORATORY ANIMALS 

Proper care and humane treatment of animals during their use in research and education required 
scientific and professional judgment. This implies specific knowledge of the needs of the animals, 
the requirements of research, and the setting in which the research is to be conducted. Scientific 
and professional judgments about the use of animals are best made in accordance with the requirements 
of the institution. 

I. Appropriate facilities and equipment should be available for surgical procedures. 
Laboratory facilities may be utilized for monsterile terminal procedures and for 
clean surgery on small animals. 

II. A facility intended for aseptic surgery should be used only for that purpose 
and should be maintained and operated to assure cleanliness of the area. 

III. Appropriate facilities and equipment should be available for postsurgical care 
of animals. Postsurgical care should include observation of the animal until 
recovered from anesthesia, administration of supportive fluids and drugs, care 
of surgical incisions and observation to assure the animals' physical comfort and 
optimal recovery. Appropriate records should be maintained. Trained personnel 
should be available to deal with emergencies at any time. 

17 



PHYSiCAL__PLANX 



The physical conditions and design of animal facilities to a great extent determine the efficiency 
and economy of their operation and greatly influence standards for animal care. A well designed, 
properly maintained facility is an essential element in good animal care. 

18, 



FUNCTIONAL AREAS 

The design, scope, and size of an animal facility depend on the nature of the research activ
ities, the animals to be housed, the physical relationship to the rest of the institution, and the 
geographic location .'̂'̂  The following functional areas are considered essential in a modern animal 
facility: 

A. A separate building, a separate wing, one or more floors, or separate rooms 
are needed.' A sufficient number of animal rooms or areas are required to 
assure separation of species when necessary, or isolation of individual projects: 
to recieve, quarantine and isolate the animals; and to provide for their routine 
and specialized housing. 

B. Specialized laboratories or areas contiguous with or near the animal housing 
areas are needed for activities such as surgery, intensive care, necropsy, r 
radiography, preparation of special diets, and the diagnosis, treatment and 
control of laboratory animal diseases.^3 if radiois6topes, toxic substances, 
or infectious agents are to be used, special facilities or areas may be required. 

C. Recieving and storage areas should be provided for food, bedding, supplies, and 
equipment. 

D. 

G, 

Space should be provided for the administration, supervision, and direction of 
facility. 

Showers, sinks, lockers, and toilets are required for personnel. 

An area must be designed for washing and sterilizing the equipment and supplies. 
Depending upon the volume of work, a well equipped cleaning area includes facil
ities such as a cage-washing machine, a bottle or glassware washing machine, a 
radk washing machine or area, a waste can washing machine or area, a utility 
sink, an autoclave for equipment, food, and bedding, and separate areas for holding 
soiled and clean equipment. 

Either an incinerator capable of burning all animal waste and refuse or facilities 
for safe and sanitary storage of such waste prior to removal must be provided. 

19, 



SERVICE AREAS 

fnn.^?oi=^?^^/r^^ should be set aside for the service functions of the animal facility These 
funcptions include such activities as cage sanitization, storage, diagnostic TJboratory aAd oflice 
activities, recieving and quarantining of animals, and refuse dispoS??^ laboratory and office 
-̂h. <= an animal facility is 1,000 sq. ft. or less in size, it may be possible to carry out 
the service functions m a multiple purpose area separate from animal housing. ^ 

following f:?:ice^c?iv?ties: '"' ''' '" ' ' ' ' ' ^^^^^^^^ ^°°^^ °^ ̂ ^^^^ ^^^^^ ^^ ̂ --^^^ ^ ^ ^^^ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Recieving and quarantining newly recieved animals. 

Recieving and storing animal food and supplies. 

Cleaning, sanitizing, and storing cages and equipment. 

Collecting and disposing of waste. 

Supervision and administration. 

Laboratory supplies. 

Laboratory facilities for personnel. 

Any facility which totals more than 10,000 sq. ft. whether in one single area or several 
separate animal housing areas should have provisions for all of the service functions listed in 
item three above. In addition, clinical laboratory facilities should be provided for the diagnosis 
of animal diseases. Some duplication of service areas may be required if the animal facilities 
are widely dispersed. 

20, 



PHYSICAL RELATIONSHIP OF ANIMAL FACILITIES TO RESEARCH OR TEACHING LABORATORIES 

Animal housing areas support research and teaching laboratories. Good animal husbandry and 
human comfort may require physical separation of animal facilities and hiaman occupancy areas 
such as offices, conference roomsjji or laboratories. This can be accomplished by locating the 
animal quarters in a separate wing or on a separate floor in a multi-story building, or by 
providing a separate building for animal housing. A one-story building for animal housing usually 
permits the most efficient and economical animal care operation, since vertical transport is 
avoided. However, this may not be the most desirable choice for research workers because of the 
distance form their laboratories. In planning animal facilities, efficiency and economy in util
izing the research worker's time must be considered. Careful planning should make it possible 
to locate the animal housing areas adjacent to or near investigator's laboratories, but they should 
be physically separated from the laboratories by barriers such as entry locks, separate corridors, 
or separate floors. 

CONSTRUCTION GUIDELINES 

Building materials should be selected to facilitate efficient and hygienic operation of animal 
quarters. Durable waterproof, fireresistant, seamless materials are most desirable for interior 
surfaces. Paints and glazes in addition to being highly resistant to chemical solvents, cleaning 
agents, and scrubbing, also should be highly resistant to high-pressure sprays and impact. Con
struction should conform to local institution rules and regulations, (see building codes) 

CORRIDORS 

corridors should be at least seven feet wide to facilitate easy flow of personnel and equipment, 
The floor-wall junction should be covered to facilitate cleaning. Provisions should be madce 
for curbs, quararails, and bumpers on equipment to protect the walls from damage. Exposed corners 
should be protected by reinforcing them with steel or another ciurable material. Whenever possible, 
access to Stn!?ies such as waterlines, drainpipes, and electrical connections should be through 
service panels or shafts located in corridors outside the animal room. 



ANIMAL ROOM DOORS 

Doors should open into the animal room. If they open to the corridor, there should be a 
recessed vestibule. Doors should be at least 42 inches wide and not less than 84 inches high to 
permit easy passage of rack and equipment. The doors should fit tightly within the frames and 
both should be completely sealed to provide a barrier against the enterance or harboring of vermin. 
Metal or metal-covered doors are preferable. They should be equipped with locks, kickplates and be 
self closing. Recessed handles are recommended,and viewing windows are desirable. 

: / ' EXTERIOR WINDOWS V ^ ' A J ^ ^ ^ 

Exterior windows and skylights a.^ not neecJed in the animal rooms if adequate ventilation and 
lights are provided. If windows are provided, it is preferable that they be non-opening, without 
out sills or horzontal surfaces where dust can collect, of an insulation construction (in areas 
of temperature extremes), and sealed with a material that will withstand repeated washing and 
disinfecting. If windows are opened for ventilation purposes, effective screening is essential. 

FLOORS 

Floors should be smooth waterproof, nonabsorbent, nonslip, wear resistant, acid and solvent 
resistant, capable of being scrubbed with detergents and disinfectants, and capable of supporting 
racks, equipment, and storage areas without gouging, cracking, or pitting. Depending upon the 
function carried on in specific areas, the materials specified should be of a monolithic nature 
or should have a ffliniim.um of joints. Some materials that have proven satisfactory are terrazzo, 
cupric oxychloride coment, somooth hard surfaced concrete, neoprene terrazzo, special hardened 
rubber-base aggregates and other synthetic products.^^A continuous waterproof membrane may be 
needed. Where sills are installed at the entrance to the room, they should be designed so as to 
allow for the passage of equipment. 

22, 



DRAINAGE 

If floor drains are used, they should be of the rim flush type. The drainpipes should not 
be less than 4 inches in diameter. The recommended minimum pitch of floors is.25 inches per ft. 
Proper pitching of the floor is an essential element in establishing good drainage in animal 
rooms; particular attention should be paid to this detail in planning animal facilities. A flushing 
drain ĉr heavy duty disposal of solid unit set in the floor is a unit effective for the disposal 
of solid waste. A porus trap bucket in the drain can also be used to screen out solid waste. 
All drainpipes should have short runs to the main, or they should be steeply pitched from the 
opening. 

WALLS 

The walls should be free of cracks, utility penetrations or imperfect junctions at the doors, 
ceilings or corners. Surface materials should be acid or solvent resistant, capable of withstanding 
scrubbing with detergents and disinfectants, and capable of withstanding water under high pressure. 
Provisions should be made to protect walls from damage by movable equipment. 

CEILINGS 

Ceilings formed by the concrete floor above are satisfactory if properly smoothed, sealed, 
or painted. Furred ceilings of plaster or fireproof plasterboard should be sealed and painted 
with washable finislh. Exposed pipes and fixtures at ceiling level are undesirable. 
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VENTILATION, TEMPERATURE, AND HUMIDITY CONTROL 

I. Effective ventilation is necessary to regulate room temperature and to 
promote comfort. Important factors for proper ventilation are temperature, 
humidity, air movement, and air pressure.^^ The ability to maintain odorless 
facilities depends upon the number and species of animals housed, and the 
sanitation practices, as well as upon a properly designed ventilation system. 

II. Ideally, a system should permit individual adjustments within + 1 degree C.(+ 2 
degrees F.) for any temperature within a range of 18 degrees to 29 degrees 
C. (65 degrees to 85 degrees F). The relative humidity should be maintained 
throughout the year within a range of 3 0 degrees to 7 0 degrees percent accord
ing to the needs of the species being maintained and local climatic conditions.^^ 
Air conditioning is highly recommended since it promotes environmental stability. 
Each animal room or groups of rooms serving a common purpose should have indi
vidual controls for the regulation of temperature and humidity. The animal 
facility and human occupancy areas should be ventilated separately. The system 
should provide frequent changes of room air without drafts. Ten to fifteen changes 
per hour are recommended. There should be no recirculation of room air unless 
it has been filtered to remove contaminants. Under certain circumstances ultra
violet irradiation of the room air may be helpful in reducing the concentration 
of air borne pathogenic organisms. 

III. Laminar flow systems are available as modular units or as entire laminar flow 
rooms. Air is blown through a bank of filters and louvers which are designed 
to provide unidirectional flow without eddy currents. This isolates animals 
from each other and from particulate matter in the animal room. 
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POWER AND LIGHTING 

The electrical system should provide ample lighting, sufficient power outlets and saftey 
provisions (such as explosion proof outlets, located 5 feet off the floor, in rooms where explosive 
anesthetics may be used, and waterproof outlets where water is used in cleaning).28 

Lighting should be uniformly diffused throughout the area. For most animal housing areas, 
a minimum lighting intensity of 100 foot-candles at the level of the cage racks is recommended. 
Animal treatment and examination areas should have a minimum of 125 foot-candles at the work surface. 

Fluorescent lights are efficient and are available in a variety of fixtures that can be sealed 
and surface-mounted to the ceiling. Incandescent or fluorcent lights in tightly sealed fixtures hung 
from the ceiling are acceptable. Light fixtures should be properly sealed to prevent the harboring 
of vermin. 

Provisions should be made for emergency power foii ventilation and light in the event of a 
power failure. 

STORAGE AREAS: FOOD AND BEDDING, REFUSE, EQUIPMENT 

In areas where delivery schedules are reliable, the amount of space required for food and 
bedding ,storage can be held to a minimum. The best utilization is achieved by maintaining constant 
turnover. 

Balk supplies of food and bedding should not be stored in animal rooms. A separate vermin 
proof area of room should be available in which food and bedding can be stored off the floor, 
on pallets, racks, or carts. A continuing pest control program is essential. It is most desirable 
for the storage areas to be vermin proof. 

Food storage areas should be physically separated from refuse areas. It is good practice 
to hold packaged animal feeds at 10 degrees C (50 degrees F) or less. Refrigerated storage should 
be available for meats, fruits, vegetables, and other perishable items. 

Refriqated storage for animal waste and dead animals is essential. This storage area should 
be separated from any other cold storage, be used exclusively for refuse storage and preferably 
be keot below 7 dearees C (45 degrees F) to reduce putrefaction of waste or animal carcasses. 
Obnoxious materiaJllhouJd be cohered or packaged. The area should be constructed so that it can 

'' 'ldeqia?e Spacf for^st^JSge'^f unused equipment is essential. This area should be constructed 
so that it can be kept clean and free of vermin. 
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NOISE CONTROL 

Noise from the animals and animal-care routine is inherent in the operation of animal facilities. 
Noise may be undesirable because of its effect of personnel and on the animals themselves. Inasmuch 
as background and "operational" noises are an environmental factor in the control of animal exper
iments, they should be considered in the design of animal facilities. 

Ordinarly, species such as rats, mice, guinea pigs, cats, and hamsters do not create a dis
turbing amount of noise in animal facilities. Noise from monkeys and baboons can be troublesome. 

The physical separation at human and animal occupancy areas is the best way to minimize disturbances 
to laboratory personnel from the sounds of animals and animal-care routines. Within animal facilities, 
noisy activities such as cage washing and refuse disposal should be carried out in rooms or areas 
separate form the animal housing areas. 

Unwelcome noise form animal-care routines can be minimized by appropriate indoctrination and 
training of personnel, by using rubber-tired casters and rubber bumpers on carts, trucks, and racks; 
and by locating major cage cleaning activities away from rooms to areas specifically designed for 
this purpose. 

The use of sound-reducing materials in animal rooms can be helpful. Concrete walls are more 
effective than metal or plaster walls in containing sound because their density reduces sound 
transmission. Accoustical materials may be used in animal rooms by direct application tcD the 
ceiling, or as part of a suspended ceiling, provided the rooms are vermin-proof. The elimination 
of windows also helps to contain sound. 

FACILITIES FOR SANITIZING EQUIPMENT AND SUPPLIES 

An area for sanitizing equipment and supplies is essential to keep equipment physically clean, 
reduce obnoxious olors and minimize the spread of infectious deseases. Sanitizing is best done in 
a centrally located area specifically designed for the purpose. Considerations should be given to 
such factors as the following. 
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A. Location with respect to animal rooms, traffic flow that separates clean and dirty 
areas, elevators, ease of access, and disposal of waste, 

B. Sound proofing. 

C. Utilities such as hot and cold water, steam, floor drains, and electric power. 

D. Proximity to cage and equipment storage areas (It is essential to provide separate 
holding areas for soiled and clean equipment.) 

E. Insulation of walls and ceilings where necessary. 

F. Ventilation with installation of proper vents and provisions for dissipation of steam. 

G. Access doors of sufficient width to assure free movement fo equipment. 

The use of mechanical equipment-washing machine is highly recommended. The machine should 
provide both wash and rinse cycles, preferably with flexible time setting for each if sanitization 
depends on heat for effectiveness, the wash or rinse cycle or both should be conducted at not less 
than 83 degrees C (100 degrees F) for sufficient time to assure destruction of most pathogenic 
organisms. Specimens from "cleaned" equipment should be taken periodically and cultured to determine 
the adequacy of the washing routine. 
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CLIMATE 

Located at an elevation of some 700 feet above sea level, San Antonio enjoys a moderate 
climate with an average annual temperature of 68 degrees. Generally, pleasant weather prevails with 
average eight mile an hour winds, sixty percent chance of sunshine, and an average sky cover of 5.6% 
from sunrise to sunset. San Antonio accummulates an average fof thirty inches of rain per year with 
only an occassional trace of snow or sleet. 
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SPACIAL REQUIREMENTS 



HOLDING BARNS: (5,000 SQ. FT.) 

Metabolism studies 

Single hung cages 
one baboon per cage 
clean conditions area 

Service area 

loading and unloading of baboons 

Two offices at 100 sq. ft. each 

2 rest rooms at 7 5 sq. ft. each 

3 storage rooms at 50 sq. ft. each 

GANG CAGES: (25,000 sq. ft.) 

Large numbers of baboons used for various projects 

82 cages at 20 ft.x25 ft. each 

clean conditions area 

protected from north wind 

SERVICE: (2,000 sq. ft.) 

Outside storage 

parking and service drive 



SHOP: (1,000 sq. ft.) 

Service repair of cages 

Machinery 

2 rest rooms at 50 sq. ft. each 

ANIMAL RESOURCE BUILDING (4,000 sq. ft.) 

Reception 

Files 

4 laboratories at 300 sq. ft. each 

4 rest rooms at 75 sq. ft. each 

RESEARCH HOSPITAL (14,000 sq. ft.) 

4 operating rooms (labs) at 200 sq. ft. each 

4 recovery rooms at 100 sq. ft. each 

Service-loading and unloading baboons 

12 offices at 100 sq. ft. each 

8 rest rooms at 5 0 sq. ft. each 

Direct access to Gang Cages 



RESEARCH ADMINISTRATION AND LABORATORY RESEARCH (80,000 sq.ft.) 

Library (3,200 scj. ft.) 
Research studies 
Reading area 
4 offices at 100 sq. ft. each 
Service 
Rest rooms 

DATA PROCESSING (21,000 sq. ft. ) 

Animal identification 

Records on animals 

History of personnel and animals 

4 offices at 100 sq. ft. each 

Comp^tefss 

ADMINISTRATION (12,000 sq. ft.) 

15 offices at 100 sq. ft. each 

4 conference rooms at 200 sq. ft. each 

Rest rooms 

4 storage areas at 100 sq. ft. each 



BARNS: (13,000 sq. ft. ) 

Caged baboons in research laboratories 

5 Bays at 2,700 sq. ft. per Bay 

Storage 

Service 

SHOWERS AND LOCKERS (4 00 sq. ft. ) 

Storage 

VOILOGY AIRCROBIOLOGY AND INFECTIOUS DISEASES (20,000 sq. ft. ) 

10 offices 

Rest rooms 

Conference rooms 

Laboratories 

Caged animals 

Service 

ORGANIC CHEMISTRY RESEARCH (15,000 sq. ft. ) 

10 offices 

Rest rooms 

Conference rooms 



Laboratories 

Caged animals 

QUARANTINE BUILDING 

Animal cageing 

Rest rooms 

Lockers 

Offices 3 at 100 sq. ft. each 

Storage 

ISOLATION 

16 individual cageing areas 

4 offices 

Storage 

LECTURE HALL 

Seating of 200 people 

SNACK BAR 

PARKING 

200 employees 



BUILDING CODES 

San Antonio goes by the uniform Suilding Codes. 
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FOOTNOTES 

Icare and Use of Laboratory Animals,(U.S. Dept. of Health, Education and Welfare, 1972), 

J.R. Napier and P.H. Napier, A Handbook of Living Primates, (Academic Press,New York), 
p. 124. ~" ~ 

3Ibid., p. 130. 

^Ibid., p. 154. 

^Ibid., p. 160. 

^T.C. Rush, Diseases of Laboratory Primates, (W.B. Saunders Co., 1959), p. 342. 

7 
'W.C. Tavernor, Nutrition and Disease in Experimental Animals, (Williams and Wilkins Co., 1970), 

p. 48. ' 
^Ibid., p. 53. 

^L.S. Crandall, Management of Wild Animals in Captivity, (University Chicage Press, 1964), 
p. 34. 

ISbid., p. 351. 

l^Support Personnel for Animal Research, (Committees on Technical Education, Institute of 
Laboratory Animal Resources, 1969), p. 10. 

12R.J.C. Harris, The Problems of Laboratory Animal Disease, (Academic Press, 1962), p. 242. 

13ibid., p. 230. 

l^ibid., p. 253. 

ISibid., p. 267. 

l^ibid., p. 273. 

17H.C. Coles, Veterinary Clinical Pathology, (W.B. Saunders Co., 1967), p. 210. 



l ^ i b i d . , p . 215 

l^Suppor t Personnel for Animal Research, (Committees on Technical Educat ion, I n s t i t u r e of 
Labora tory Animal Resources , 1969), p . 7. 

2 0 l b i d . , p . 8. 

^-•-Ibid., p . 6. 

^^Comfortable Quarters for Laboratory Animals, (Animal Welfare Institure, 1966), p. 85. 

23ibid., p. 96. 

24ibid., p. 32. 

2^C.M. Lang and G.T. Harrell, A Comprehensive Animal Facility for a College of Medicine, 
(Laboratory Design Notes, Architectural and Engineering Staff, 1971). 

2^Ibid. 

^"^Ibid, 

28ibid. 
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I M T R O D U C T l O N 

The following prerequisites were requirecJ for the successful completion of Architecture 461: 

1. Three preliminary studies stating the cjesign progress completed 
every 3 to 4 weeks 

2. Final presentation showing the completion of Southwest Foundation 
San Antonio, Texas which included: 

a. Extensive Model 

b . FI OOP Plans 

c. Sections 

d. Mechanical and Structural Drawings 

e. Interior Renderings 

f. Exterior Photographs 

g. Slide Presentation 

3. Final written summary on an overall analysis of my final design of Southwest 

Foundat ion. 



S I T E 

The s i t e f o r Sou thwes t Founda t ion was chosen f o r 2 reasons 

soiation- The site is located west of the Central Business District and 
south of the International Airport off of Loop 410. 

# AIRPor:iT 

Heavily wooded area-
N 
The area on and around the site is heavily wooded. This 
good in isolating the facility from the Loop and for 
creating a natural environment for the baboons and 
chimpanzees. 

I s 

The main objective in site considerations was to place all animal housing as far away from all human 
ontact as much as possible, to place all Gang Cages in an isolated area of the site and to avoid human contact 
ith the animals. Administration, parking and service personnel would be completely away fDo-m the animals, 
here are many infectious diseases that could be transmitted from animal to man. Therefore it is very vital 
0 isolate the animals from main areas of public circulation^ 



P A R K ING 

he ser 
Parking for about 275 cars was needed to fulfill the needs of the employees 

vice road off Loop 410, the traffic Is broken up into 4 areas: 
Entering the site form 

1. Drop-off 

2. Visitor parking 

3. EmpIoyee park!ng 

4. Serv Ice parki ng 

M p^hiiM^L y^i/4//i^^ 

A/ NULyL 

The service area is located on the north side of the facility. It has its own service drive so that 
rucks and service vehicles will have no contact with circulation to and from the following areas: 

1. Drop-off 

2. V IsI tors parki ng 

3. Employee parking 

4. Pedestrian circulation 

he service area has parking for 10 service vehicles 



= A C I L I T Y 
The main objective in the layout of various areas in the facility was to place the animal housing 

llolated as possible and yet have good access to and from the hospotal and different laboratory areas. 
th the use of the main service hall I was able to create a pleasant open area to handle the movement 
employees and animals.tp varopis area. This space would allow employees to achieve a sense of openness 

en leaving or entering laboratory rooms. 

UO%piTUxL 

r^DMl, 

'/M^L /^£>£/^/A//!f 

J^l^^ 

The main hall located on the south portion of the facility would be a linkage connecting the public 
Iterance, administration, library and lounge, employee entrances and I a borator i es together w • th one m a m 
ill. This like the service hall would give the employees a sense of openness while going from one area to 
le next. 
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