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ABSTRACT
This catalog lists the universities, both supported

and not supported by the Division of Air Pollution, which offer
graduate programs in the field of air pollution. The catalog briefly
describes the programs and their entrance requirements, the
requirements,-,Tualifications and terms of special fellowships offered
by the-Dliision of Air Pollution. PrOgrams P resently offered by the
niversity of Southern California and Pennsylvania State Uni-fersity

to train air pollution control specialists, &nd the air Rollution
courses offered by the Division of Air Pollution in the field or at

the Robet L.-- Taft Center 'in Cincinnati, Ohio are also listed.
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pr!face
In recent years in the United States the public focus on the growing

problem of air pollution has sharpened abruptly, and as a result there
has been a sharfi inCrease nationally in the demand for air Pollution
control. This demand for control which finds expression in the Clean
Air Acl of 1963 and the. Amendtnents, creates _in its Tvake the need
for large numbers of personnel trained in the field of air pollution.
Presently, there are roughly 1,000 persons in- the United States who
have been specially trained to work at coznrolling the problein., To
do the fob properly, it is estiniated that we require seven limes that
number, and the almost inevitable growth of the problem in the future,
will require even greater numbers.

This catalogue lists the universities which offer graduate programs
in the field-of air pollution, and describes briefly what the programs
consist of and what the entrance reozeirements are. At many.of these
universities students may apply for a stipend supported by the Air
Pollution Training Grants Program of the Division of Air Pollution,
U.S. PUblic Health Serviee. Under this program the Dii4sion of Air
Pollution can also award a limited number of fellowships to individual
students who wish to pursue particular graduate level studies in the
'biomedical or biometeorological aspects of air pollution, the socio- -

economic effects of --the :problem, or .the 'engineerink and physical
science aspects of ihe 'problem. The catalogue describes
requirement& are tor suck fell s, and descrthes how to apply
for them. The catalogue also descr'bes ze programs presently offered
by the University of Southern California and the Pennsylvania State
University to traM air pollut:ion cOntiol; specialists. Under both these
programs trainees may apply for stipends supported by the training
grants program of. the Division of Air jPoliutzbn. The Division offers

,snort term ,orientation or training courses in air pollution eithei- in
the field- or at the Roben A. Taft Center in Cincinnati, Ohio,- and
these courses are also listed in the catalogue.
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Conditions Uncler Which :Stipends
Ate .Awatcted

Stipends are awarded for the- support of persons engaged_ full time
La the preparation for a career in the field of air pollution.

The university program director has complete responsibility for the
selection of students and for the allocation of fands from the Division
of Air Pollution Training Grant. HoweVer, to receive a stipend from
a graduate training grant the student must meet at least the following

eligibility requirements:

a. Possess the Bachelor's degree or higher;
b. Meet the usual requirements of the graduate school of the

grantee institution for admission as an advanced student and
be enrolled, or eligible for enrollment, as a regular MI-time
graduate 'student ;

. Be appointed on a full-time basis; and
d. Be a citizen cif the Pnited States, a noricitizen admitted to

the United States NI- permanent residnce, or a noneitizere
holding a temporary visa when such support was specifically
proposed in the ap lication as approved or when the pro-
gram_director obtain written permission from the awafding
institute or division p or to appointment.

'1

Institutions receiving gram' are listed' in the following page to-

gether with courses given, d, grees Conferred, and the names arid

addresses of the program direCt s.



_L-

Participatifig Unii ersities
UNIVERSITY OF CINCINNATI
Cincinnati, Ohio

The Department of Environmental Health offers gradnate students
an interdepartmental program leading fo the MSc. (one year) or
D.Sc. degree (tIree years and thesis). The course of study followed

-by any student is designed to meet his needs .and staied professional
objectives. In general, the M.Sc. program is designed .fo enable
graduates to participate in. all Ispects of activities of governmental
agencies, health departnients, induStrial or research institutions eri-
gaged in ,aspects of abatement and prevention of air pollution. The
D.Sc. program is designed to develop administrators of environmental
hygiene or air resources engineering programs; researehers, and
teachers.

AIR POLLUTION, COURSES

Air Sampling and Analysis 1,11
Air ResoureeS Engineering
Design of Environmehtal Control Syste
Environmental Sanitation
Environmental Systems Analysis ;and Design
Environmental Hygiene Technolpgy
Epidemiology
Fundamentals of Environmen al Chemistry
Public Health' Meteorology

For adoiuonal information write to Prograrn Director: Dr. Edward
P. Radford, Jr., Professor and Head, Department of Environmental
Health, University of Cincinnati, Eden .-.nd Bethesda Ayes., Cincin-
nati, Ohio 45219.

COMMITTEE FOR INSTITUTIONAL
COOPERATION

Under _the leadership of the University of Illinois, Urbana, Illinois
a

the Committde for Institutional Cooperation (MC), the_.Biometeor-
ology Graduate Program is 'integrated program in biomete rology
lmsed on the close coordi tion of eleven Midwestern univ rsities
ChicagO, Illinois, Indiana, Iowa, Michigan, Michigan State,/ Mimic-.

1 I
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3ota, Northwestern, Ohio State, Purdue, .Wisconsin.
Biometeorology is an interdisciplinary scienee which brings to-

gether the life sciences and the atniospheric sciences, The CIC

graduate program aims to educate three types Of environmental

scientists: the student who majors in biolOgy ahd minors in meteor-

ology, the student who majors in*meteoralegy and Minors in biology,

and the. engineering student seeking to become competent in the bio-

meteorological aspects of air pollution.
The aq program leads in three years to the Doctor's degree. The,

trainee may study at more than one of the participating institutions,

but will receive his degree from- the departinent and institution where

rolled. ,

Students apply directly to the university, of choice for enrollment.

Application for training funds should be made to the Program

Director, Dr. Frederick Sargent, at the University of Illinois. Final

approval ohapplications is made 630ithe Committee for Institutional

Cooperation.

CIC INSTITUTIONS AND THEIR PROGRA S

UNIVERSITY OF CHICAGO

There: 'are doctora programs in meteorology, geography, ,an
-ecology', though there is little work in biometeo ology per se.

UNIVERSITY OF ILLINOIS .

, The Department of Geography offers a minmathematical course

on desiriPtive meteorology, an undergraduate course on agri-

. cultural climatology, and graduate %work in climatology. Three

graduate-courses have been given jointly with the Derrtment of

y: Fundamentals' of Bioclimatology, ExperiMental Bio-

climatology, and, Advanced Bioclimatology.

INDIANA UNIVERSITY

A course is offered in Advanced Climatology. At Bloomington

in the Department of Anatomy and Physiology there is a climatic

3



chamber with a treadmill, used for studies of huMan Physiology
in hot environments. At the medical school 'in ;Indianapolis
there is a human environmental chamber in the Department .of
Physiology.

STATE UNIVERSITY OF IOWA_

1

The Department Of Physiology gives a. lectur eminar course
on "Environrhental Phyriology." The Departrudrit of Geography
offers courses in climatology 'and cartology. I Biometeorology_
research in the Department of Physiology deals ,primarilywitht,
hibernation and biological rhythms in small animals and himans.

UNIVERSITY OF .MICHIGAN

The Department of Meteorolog); has a graduate prOgram leading
to .the Ph.D., including courses in micrometeorology, micro-
climatology, and microrneteorological insiruneritation Within
the School of Public Health 'courses in epidqrniology, and bio-
statistics can be used thward a M.P.4. or .13 .D. There is an
interdePartmental research program on air p Ilution and aero-
allergens.

-M ICHIGAN STATE UNIVERSITY

The Department of Geography Offers courses in biometearology;
courses in psychology, anthropology, and ecology contain a
bTometeoroloOcal vjewpoint. Members .of the Department of
Physiology are jnveitigating the effects of the physical environ-

. Ment on energy metabolism..

UNIVERSITY OF MINNESOTA

dourses ate given in mtorology and biometeorology)(aeronauti-
cally oriented), veterinary seiences, plant ecology and geography,
glacial geology, insect ecology, and experimental ecology.

1

aNORTHWESTERN UNIVERSITY

There are no special courses in biometeorology, but its concepts



are included in courses in ecology, entomology, and ornitholo y.

OHIO STATE UNIVERSITY

Courses applicable to a graduate program in biorneteorology are

Environment and Man, Environmental Toxicology, Industrial

Engineering, Physical Measurements, Numerical Computation,

Environmental Physiology, and Preventive Medicine,

PURDUE UNIVERSITY

Graduate course entitled "Bioclimatology of Domestic Ani als"

offered in alternate years.

UNIVERSITY OF WISCONSIN

In the Department of Meteorology there is a full range of courses

leading to the Ph.D. degree, including a course on agricultural__

bioclimatology and a seminar using the ecological approach.

For additional information mite to Program Director: Dr. Fred-

erick Sargent II, Professor of .Physiology, Department of Physiology

and Biophysics, Graduate School; 524 Burrill Hall, University of Illi-

nois, Urbana, Illinois 61803.

DUXEL \INSTITUTE OF TECHNOLOGY
Philadelphia, Pennsylvania

The Air Resources curriculuM offered by the Department.of Envi-

. ronmental Engineering and Science provides a broad, base of training

in environment41 sciences applicable to all areas pf concern., It also

providesfor Specialized trainMg in depth in several specific areas of

concern: air' resdurces water resc4rces, radiological health, and

Mdustrial, hygiene. Air resources was the first specialty offered when

the program was initiated in 1963 and the others have been added

since. .

The present air resources .curriculum (45 credit0 leads to a Master



of Science degree in One year hree __es ers) A Doctoral degree
program is contemplated..

AIR POLLUTION COURSE

Environmental Chemistry
Statistical Analysis I, II
Radiological Health
MiteOrology

Environmental Physiology
Air Pollution Sources and control
Air Sampling and A.fitysis

Heating and Ventilating Principles-
Public Health Administration
Epidemiology .

Air Pollution Distribu n.and Effects
Industrial flygiene

For additional information'write to Program Director: Dr.- Ilenry
C. Wohlers, Associate Professor, Department of Environmental/Engi-
neering and Science, Drexel Institute of Technology, 32:nd.ancl'Chest-
nut Streets, Philadelphia, Pennsylvania 19104

. UNIVERSITY 9F. FLORIDA
Gainesville, Florida

The 'purpose of this program of study offered by the Department.
of Civil (Sanitary) .Engineering is to provide advanced, specialized
education for graduate engineers ind scientists in air pollution control.
The program is arranged individually for each stiklent. It is believed
that although a student rimy be specializing in/air pollutionastudies
he should also have sufficient other related sanitar)i-, eng neering
courses to be aware of the problems of associated groups.

Ph.D. candidates take the entire series ofiair pollution courses plus
additional courses in sanitary engineering to make up the majog. por-
tion of their program. In addition to his major, the student:\ takes a

13
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m nor and is required to complete ,a dissertation based On o ig nal

research.

AIR POLLUTION COURSES

Man and His Environment

Occupational Health
Advanced Sanitary Engineering Practice

AtmosphericPollution
Air Pollution Sampling and Analysis
Micrometeorology of Pollutant Dispersions

Air Pollution Control Measures

For idditional information write to Program Director: Dr. Robert

Sholtes, Department of Civil Engineering, Air Pollution Resiarch

Laboratory, University of Fiorida Gainesville, FloriO.,

HARVARD UNIVERSITY
Boston, Massachusetts

The purpose of dip air pollution program in the School of Public

Health is fo organize and expand a comprehensive research-oriented

training program in atmospheric tiollutiod aspects of environmental

health, including basic research on biological or physical and chemica

aspects, engineering, economics, planning; and administration.

Degree pregrams lead to a M P Fl, D.P.H., M.Sc. in Hygiene,

D.Sc. in .Hygiene, or Master of Industrial.Health, degree.

Candidate's for the M.Sc. in Hygiene are required to' take courses

in three categories: courses specifically related to/air pollution meas-

urement and control, ccilltses dealing with sPecific.biologic'effects of

air pollution, and a basic course in biostatisks and epidemiology.

Candidates for the M.P.H. degree take
/a broad program in public

health disciplihes, 'iricludizig basic coifrses in biostatistics, epidemi-

ology, public' health administrationci and environmental sciences and

engineering. Ab9ut 'half of-*1 a program, would be devoted to

courses having a specific,idtionship to air pollution.

.1710
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AIR POLLUTION COURSES

Industrial Air Analysis
Aerosol Technology

Conimunity Air Pollution
Biostatistics and Epidemiology

Toxicology of Air Contaminants

Basic.Problems in Occupational Health and Industrial
Environments

Toxicology and Radiation Biology
Air Pollution Control

For additional, information write to Program Director: Dr.
Whilialberger, Department of Industrial Hygiene, School of Public
Health, Harvard University, 665 Huntington Menne, Boston, Massa-
chusetts 02115.

UNIVERSITY Pt- MICHIGAN
Ann Arbor, Mi*,gn

The purpok of the air pollution program offered in. the School of
Public Health is to train graduate students of engineering and physical
sciencei in research in /he development of air pollution control

ods, and to expand the nurnbers at such air pollution oriented
entists available to government and ,ndustry.

Graduate degree candidates in the Departinents of Engineering and
Meteorology as well as the School of .Pubiic Hea are eligible to
participate in the interdepartmental air pollution ,Cing program.
All participants take the four core courses listed belo

All Master's degree candidates take an Interdepartmental Serninar
.. for/two semesters; Ph.D. candidates are required to attend a total of

fotir semesters, in one of which they will present a report on their
4esearch and thesis project.



AIR POLLUTION COURSES

Core Courses:

Combustion and Air Pollution C

Health Factors in Air Pollution
Interdisciplinary Seminar in Air Pollution

Air Pollution Meteorology

Two additional courses are required of Ph.D. candidates and Master's

Ondidates in the Air Pollution PrograM for more than one year:

Analysis; of Air Pollutants

Advanced Seminars in:Air Pollution

For additional information write to Program Director: Professor

Harold J. 'Magnuson, M.D., Chairman, Depa:tment of industrial

Health, School of Public Health, W5634 University Hospital, Uni-

versity of Michigan, Ann Arbor, Michigan 48104.

UNIVERSITY OF MINNESOTA
Minneapolis, Minnesota

The Air Pollution Control Training Program of The Environmental

Health Section of the School of Public Health has two aims: (1) to

increase the number of competent, well-trained engineers, chemists

and other scientists available for research an'd training in the technical

aspects of air pollution and air pollution control; (2) to indoctrinate

students of different disciplines and from different departments of the

University with problems of air p011ution in community life.

A candidate for the M.S. or M.P.H. degree .in Environmental

Health with specialization in air pollution control takes the core cur-

riculum listed below and elective courses suitable for his academic

background.
The candidates for the Ph.D. degree are selected from studenti in

the Master's program with a sUitablescience background., They major

in Environmental Health and Minor according to their academic baCk--

ground in a minimum three-year prograin.



AIR POLLUTION COURSES

Core Curriculum for M.S. or M.P.H. Degrv:

Elements of Public Health I, II, and III
Environmental Sanitation

.Epidemiology I

Public Health Administration
Biostastistics I

Biostatistics Laboratory I

Sanitary Biology

Public Health Education
Administration of Public Health Nursing_

Public Health Seminar

Environmental Health Seminar

Specialty Courses, M.S. or M.P.H. Degree:

Introduction to, the Air Pollution Program
\4irfollution Control

Air Pollution Problems

Topics in Air Pollution Control

Industrial Hygiene Engineering
Control of.Radiation Hazards

Courses for Ph:D. Degree:

Epidemiology II
Ep,demiology of Noncornrnunzcable Diseases

Radiological Health H

Air Pollution Problems

Heterocyclic Compounds
Chemistry of Combustfon

Original researth leadins,-to a thesis is also required.

For additional information write to Progratn Director: Dr. Gaylord
Anderson or Profess6r Harold Paulus, School of Public Health, Uni-
versity of Minnesota, Minneapolis, Minnesota 55455.



NEW YORK UNIVERSITY
Chemistry Department
'New York, New York

The program offered by the Chemistry Department is a highly theo-

retical training program in chemistry, training mainly post-doctoral

students. The program is divided into two categories: (1) reactions

of atmospheric gases; and (2) correlation of the structure of organic

air pollutants with carcinogenicity.

In order to train the individuals to tackle different problems of air

pollution in the field of bask chemistry, the following program is

offered

I. Lectures and seminars on the basic concepts of quantum

chemistry,

2. Lectures and seminars on radio chemistry,

3. Training in the computing techniques required to solve the

above problems,

44 Theoretical study of the photbchemical reactions of the atmos-

pheric gases,

5. Theoretical study of bond orders, free valences, resonance
energies, and excitation energies of polycyclic hydrocarbons,

6 Seminars innumerical analysis,

7. Seminars in special functions,

g. Seminars in numerical integration methods,

9. Seminars in Eigenvector-Eigenvalue problems,

10. ,Lectufes on multicenter integrals,

11. Lectures in molecular spectra,

12. LectureS in molecular quantum mechanics, and

13. Seminars in the quantum mechanical study of hydrocarbons

occurring as air pollutants.

For additional information write to Program Director Dr.t,R. C.

Sahni, Senior Research Scientist, Departnient of Chemistry, New

York University, Pronx, -New York 10453.

18
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NEW YORK UNIVERSITY
Department of Civil Engineering
New York, New Yolk

The'purpose of this prFgram in the Department of Civil Engineer-
ing is to offer graduate students a coordinated interdepartmental pro-
gram leading.to the M.S. degree in either Civil Engineering, Chemical
Engineering, or Meteorology with a strong common minor in the field

of air pollution. In this way it is hoped not only to train students so
thatthey -may-participate -in-- air-pollution -contol-and-research pro-

grams, but also to ,increase their technical competence in the field
of individual specialization, so that advanced graduate work in an
air pollution related field will be possible,

The training course covers a full calendar year. Formal course
work is taken in the fall and spring semester, while the summer is
devoted to thesis research or to participation in an existing on-campus
research project and writing of a research paper.

All students are required to take at least five of the courses listed
below. The total 'requirement for the Master'g degree is 36 units.

-Additional course electives, including research thesis or other depart-
mental requisites for the- degree comprise the balance. The degree
is granted by the Department having academic jurisdiction over the'
student.

AIR POLLUT ON COURSES

Air Pollution Ati?alysis

Air Pollution Chemistry
Microaimatology

bispersion of Pollutants in the Atmosphere and Oceans
Environmental Health EngineeringAir Pollution Enginee

Control
Air Pollution Effects

1.1g

For additional information write to Program Director: Pr. Alan
M. Molof, Associate Professor, Department of Civil Engineering,'New
york University, Bronx, New York 10453.

'1 2



OREGON STATE UNIVER ITY

Corvallis, Oregon

This program provides, academic and reicarch training for the M.S.

'and Ph.D. degrees to prepare engineers for professional' careers in

atmospheric pollution control in pUblic and private agencies 'and in-

dustries concerned with solving the problems of air pollution. ,

Requirements for the M.S. degree are 30 hours in the major field

and 15 hours in the Minor. For the Ph.D. degree 135 hours are

re-quired; o which- 80-are in the major and 30 to 50 are allotted to

the thesis.
Core courses required of students emphasizing air pollution engi-

neering and air pollution meteorology are listed below.

AIR POLLUTION COURSES

Fundamentals of Air Sanitation
Measurement and Control of Air Pollutants

lidustrial Hygiene
Seminar on Atmospheric E vironment

Thesis

For additional information write to Program Director: Dr, Ridhard

W. Boubel, Associate Professor of Mechanical Engineering, Oregon

State University, Corvallis, Oregon 97331:

PENNSYLVANIA STATE UNIVERSITY
University Ark, Pennsylvania

'Programs of study for students under the graduate Air Pollution

Training Program in the Center for Air Environment Studies include

minor sequences in the air pollution area. The University require-

menti for minors are a minimum of six credits of integrated or articu-

lated work in one field for the M.A. or M.S. degrees and fifteen

credits for the Ph.D. Approval of a program will depend on whether .

it meets the University requirements arid reflects a significant commit-

rnent to air pollution problems.
,



Suitable programs to supplement a midpr sequence in Air Pollution
are available from such departments as botany, biochemistry, plant
patholog'y, zoology, fortstiy: veterinary science, civil engineering,
meteorology, journalism; political_ science, psychology, .sociology,

chemistry', economics, and geography.

AIR POLLUTION COURSES

Introduction to Air Pollution

Air Pollution Seminar
Small,Particle Technology

Air Pollution Eflects on Biological Systems

Public Planning and Developrnent. Adminis ration in the United
States

For additional information write to Program Directo,; Dr. Sey-
mour Calvert,, Director, Center for Air Environment Studies, .301
Engineeiing Unit "C", PennSylvani sity, University Park,

Pennsylvania 16802.
1

UNIVERSITY OF PITTSBURGH
; Pittsburgh, Pennsylvania

The three major purposes of the air pollution program in the
--------/Schoorof4ublic Health are: (1) to dev practitioners in the field

of air pollutidn to fill positions in gove nme t and industry- (2) to
develop high-caiiber researchers in sol physics; nd (3) to make
available courses in pollution to candidates in otk.,!r programs.

Requirements fr t c. degree are-36 to 38 credits. 'In addi-
tion to the' air pollution courses listed below, degree programs include
courses in biostatiStics, epidemiology; physiology, atid-toxicology.

14
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Air. Pollution Measurements
Propertip 1 of Dusts, Smokes d MIsts

.Air Pollittion Practice

For additional information -write to Program-Director: Dr. Morton

Corn, Associate Professor of Industrial Health and Air Engineering,

Graduate School of Public Health, University of __PittSburgh, 130

DeSoto Street, Pittsburgh, Pennsylvania :15213-:

UNIVERSITY- OF SOUTHE,RN f-CALIFORNIA
Los Alltgeles; California

The _purpose of the training program in \the School.of .Medicine is

to provide two- years of advanCed trainine for M.D.'s in .Applied

Pulmonary Physiology, and Pulnionary Diseases with a foundation

and orientation in the basic aspects\of air pollution and its biological\
effects on. health.

Trainees engate in independent researeh under supervision of a

senior member of the faculty, and attend Weekly seminars and other

clinical conferences, seminars, and lectures.
The training program has four segments:

Basic Atmospheric Sciences:
,

The purpose Of this 'Segment is to provide formal training Tri

depth in specific aSpects of thelotal air pollution problem which

ire imPortant fol. future .pulmortary physician-physiologists. .

b. Thoracic Medicine:
The purpose of this segment, covcring, a six-month period is

to provide intensive and realistic exPerleiee inthe management
of patients with pulmonary disease and an und rstanding-of the
natural history, patho=physiology, and sodal and envitonment0

factors related to respiratory diseases.

Pulmonary Physiology: ,

During this one-year period, Fellows re6eive de

1



tion concerning ventilatory function respira dry gas exchange,
and applied Oysiology of-exercise,

d. Independent Study and Research:

During th final six months, each trainee will be encouraged
to select a rohlem in the field of pulmonary physiology; path-
ology, or di ease with or without relevance to air pollution and
to p tie it/in epth.

, 1

For additi,Taf info mat* write to Program Director: Dr. Clayton
G. Loosli; Hasting-Professor of Medicine, School of Medicine, Uni-
versity of Southern California, 2025 Zonal Avenue, Los Angeles,
California 90033.

SYRACUSE I,NIVERSITY
Syracuse, New York N.,)

This program, offered by the Department of Civil Engineering, is
designed to train civil, meC!ianical, sanitary, and chemical engineers
interested in pursuing a specialiit career in professional air pollution
activitiescontrOl and administrationin govcrnment or industry.

Degree requirements are as follows: for the M.S., 32, credits, in-
cluding 1,2 credits in a, minor, for example public administration or
environmental engineering. For the ph.D. 90 credits are required.

AIR P01,LUTION COURSES

Atmospheric SanitatiOn I, II
Physics and Meteordlogy of the Lower A.trnosphere
Plaving, Organization, and- Administration in Air Pollution

Control
Biological and flealth Effects of Air Pollution

for additional information write to Program birector: Dr. Morris
Katz, Professor; Department of Civil Engineering, Syracuse Univer-
si4r, Syracuse, New Yorlc 13200.
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TEMPLE UNIVERSITY,
Pendsylvania

The objective of this program ithe Department of Chemistry in

the School of Pharmacy is to offer a welve-month research training

program in the toxicology of air pollutants leading to the Master of

Science degree in Environmental Health: This program consists

of disciplines to equip the trainees for research positions with various

agencies and laboratories that are involved in ait pollution studies.

There is a fixed curriculum which all students complete. No elec-

tives are offered. The program is primarily designed to equip the

trainee with a suitable background to do biomedical research related

to air pollution studies.

AIR POLLUTION COURSES

First Semester:
Epidemiology
Statistics
Radioecology
Toxicology I
Introduction to Research Use of library; theory and methods

in ultra violet, visible, a-red spectrophotometry and fluo-

rometry)

c nd Semester:

Public Health Administration
Organic Analysis
Ecology Lab
Toxicology II
Special Topics (biomedical research in al olltnants)

Summer:

Special topics .and field exPerience-
__

For,additional information write to Program Directo Dr. Samuel

Elkins, Assobiate Professor of Chemistry, Department of Chthistry
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in the School ,of Pharmacy, Temple University, 3223 North Broad
Street, Philadelphia, Pennsylvania 19140.

TEXAS A & M UNIVERSITY
College Station, Texas

Air pollution training, given in the Department of Plant Sciences,
is limited to students in the areas of botany, meteorology, and zoology.
The training covers two broad areas: (1) field training in the quanti-
tative and qualitative measurements of pollutants; and (2) laboratory
training in fumigation and analytical techniques. During the summer
months intensive 'training is given in the detection and measurement
of pesticides. Field training in particulate air pollution is given during
the fall and spring months.

Twice a month seminars are held on some subject germane to air
pollution. Usually one is by an academic, medical, or governmental
empl6yee working in the field of air pollution. The Other is usually
held in connection with a trip to an industrial plant 'or government
air -Pollution agency.

AIR POLLUTION COURSES

Applied Clim.atology
Agricultural Meteorology (principles of meteorology as applied

to agriculture)
Agricultural Meteorology (application of physical concepts)
Introduction to Plant Physiology
'Plant Growth and Development
Plant Ecology
Advanced.Plant Ecology
Environmental Measurement and Interpretation

For ddditional information write to Program Director: Dr. Howard
Applegate, ASsociate Professor, Department of Plant Sciences, Texas
Agriedltural Experiment Station, Texas A & M University, College
Station, Texas 77843.
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TULANE UNIVERSITY
New Orleans, Louisiana

The aim of the present program, in the bepartment of Medicine,
is to equip young physicians with the laboratory and clinical skills

necessary for the diagnOsis and investigation of pulmonary and
allergic disorders. Two years of training are required for this program
which is offered to post-doctoral trainees_

More than 50 percent of the trainees'. time is spent in the pul-

monary research and allergy laboratories, their programs being indi-
vidualized according to their needs for specialty training.

An active investigative program which provides experience in re-

search is maintained by the Pulmonary Diseases and Allergy Units.

The trainees are thoroughly grounded in clinical pulmonary diseases

and allergy during the program, serving as teaching fellows in chest

physiology, and perform general medical services to Tulane Medical

School at Charity Hospital.
Trainees are required to attend a liMited nUmber of special courses,

most of which are of the seminar type as follows: (1) effect of nox-

ious atmospheric substances on pulmonary funcdon and the diseases

they produce, (2) assisted ventilation of patients with acute and
chronic respiratory failure, (3) evaluation of the degree of P-ulmonary

disability by clinical and physiological -methods, and (4) rehabilita-

tion of patients with chronic respiratory disorders.
Trainees are required to attenethfollowing:

Pulmonary physiology and applied immunology seminars

Immunology course
Special post-graduate seminars in the Department of Physiology

Special short lectures
Monthly meetings of the Thoracophilus Society (a group or

full-time workers in pulmonary diseases Who present_research

results at monthly meetings).

For additional information write to Program Director., Dr. Morton

M. Ziskind, Professor of Medicine, Department of Medicine, Tularu



University, School of Medicine, 1430 Tulane Avenue, New Orleans,
Louisiana 701'12.

UNIVERSITY OF UTAH
Salt Lake City, Utah

The purpose of this program in the Department of Botany is to
provide a broad training in plant biology and air pollution to students
at the graduate level. The students are selected 'for a good back-
ground in biology and physical sciences. They engage in research on
the effect's of air pollutants on plants with emphasis bn physiology
or symptomatology. The latter field is selected because plants are
excellent indicators of the presence of air pollutants when the sympto-
matic responses can be distinguished from those of pathogenic or
physiological disturbances.

The trainees major in biological and physical sciences and minor
in air pollution science. .The degree'requirements for the M.S: are
33 .hours in major subjects and 12 hours in the minor; and for the
Ph.D., 60 hours in the major an'd 30 hours in the minor.

AIR POLLUTION COURSES

Environmental Toxicology
Methodkand Evaluation
Air .Pollution Science Seminars
Advanced Seminar ------
Radiolokiedt Health

For.additional inforniation write to Program Director: Dr. Michaer-"
Treshow, -Assistant Professcr, Department of Botany, University of
Utah, Salt Lake City, Utah 84112.

.

VANDERBILT UNIVERSITY
NashVille, Tennessee

The objectives of,this program are to produce engineers cOmpetent
in .the theoretical and applied aspects of sanitarygineer1ng, to
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stimulate research activities in areas where data are scarce; and to

p-omote the interest of new and desirable personnel in all phases of

Environmental Health Engineering.
Trainees specialize in air resources engineering in curricula leading

to the M.S. and Ph.D. degrees lin sanitary eigineering. The M.S.

degree program (12 to 18 months) requires 24 semester hours (8 in

major) and -a thesis; or 30 hours (12 in major) and an examination.
Requirements for the Ph.D. degree are a di,sertation, comprehensive

examination in the major and two minors, and reading knowledge of

two foreign languages. Minor fields include other engineering disci-.

plines, natural and social sciences, and law.

AIR POLLUTION COURSES

Atmospheric Pollution
;Epidemiology
Biostativics
Lecture and Lab Course

.
.

For additional information wri e to Program Director: Dr. Peter
A: Krenkel, Associate Professor and Director, Sanitary and Water
Resources Engineering, Department of Civil Engineering, School of

Engineering, Box 1670 Station B, Vanderbilt University, Nashville,

Tennessee 37203.

UNIVERSITY OF WASHINGTON
Seattle, Washington

A

The air resources program is designed te provide specialized. train

ing in air resources engineering for engineering candidates for the

M.S. degree, who expect to join air.pollution control 'programs in

Federal, State, or local governments, or in private industry or con-

sulting firms. It is also designed for study and research leading to the

Ph.D. degree.
. .

The program is sponsored by the Department of Civil Engineering

with the. cooperation of the Department of Atmospheric Sciences.
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Supplemental courses are available from other engineering disciplines,
health sciences, social and political sciences, and public administra-
tion.

The M.S. degree program (one year) requires a thesis. Require-
ments for the doctorate include a program of study and research
acceptable to the candidate's advisor and a supervisory committee,
a dissertation which is a significant contribution to air pollution
knowledge, and a general examination in air resources and in a-

minor supporting field,

AIR POLLUTION COURSES

Air Resources Engineering I, II
Air Resources ManagTent
Topics in Environmental Health Engineering
Air Conditioning. (Industrial Ventilation and Gas Cleaning)
Chemistry of Air Pollution
Aerosol Science and Technology I ,

For additional information write to Program Director: Dr. August
T. Rossano, Jr., Research Professor, Department of Civil Engineer-
ing, College of Engineering, University of Washington, Seattle, Wash-
ington 98105.

WEST VIRGINIA UNIVERSITY
Morgantown, West V ginia

The purpose of this program in the Department of Civil Engineer-
ing is to provide trainees with a technical background in the methods

. of 'obtaining concerted action for the improvement of public, health
practices, community planning, conservation of natural resources, and
industrial, developthent as they relate to the air pollution problem.

Thirty itours of 9Durse work plus a project or 36 hours of course
work' are required for the M.S.E. degree. The program Can also lead
to a Ph.D:



AIR POLLUTION COURSES

Properties of Air Pollutants
Air Pollution Control Engineering
Air Pollution Control Standards
Air Pollution Cantrol Programs
Solid Waste Disposal

For additional information write to Program Direc or: Dr. Benja-
min Linsky, Department of Civil,Engineering, College of Enginceritig,
West Virginia URiversity, Morgantown, West Virginia 26506.

YALE UNIVERSITY
New Haven, Connecticut

The objective of this program in the School of Medicine, is to
develop environmental epideiniologists and other specialists to study

and research the interrelationships between air pollution and human ,

health.
Four semesters, one 10-week summer session, and- a 'thesis arc

required for the M.P.H. degree.

AIR POLLUTION COURSES

Co;trol of CommunitY Air Pollution
Air Sampling and Analysis
Readings in Air Resources, and Pollution
Health Effects of Air Pollution
Epidemiology (research)
Public Health Practice (rese ch

Air Pollution Meteibrology

For additional infoation write to Program Director: Erie W.
Mood, Assistant ProfOsor of Public Health, School of Medicine,. Yale
University, New Haven, Connecticut 06500.
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CITY COLLEGE OF NEW YORK
New York, New York

Program Director: Richard G. Coulter
Profescor, Department of Civil Engineering
City College of New York _

Convent Avenue at 138th Street
New York, New York 10031

AIR POLLUTION COURSES

Ftrst Semester:
Atmospheric Contamination and Sanitation

Air Pollution Meteorology
Air Pollution Sampling and Analysis

Se ond Semester:
Control of Atmospheric Emissions
Air Pollution Surveys
Air Pollution Control Programs

CLbMSON UNIVERSITY
Clemson, South Carolina

Program Director: Dr. Forest Alley, Associate Professor
Department of Chemical Engineering
Clemson University
clemsop, South Carolina 29631

AIR POLLUTION COURSES

Atmospheric Chemistry
Industrial Air Hygiene.
Air Pollution Control PrOces es

Meteorology



COOpaR UNION
New.:.York, New York

Pr Ogram Director: Dr. Aaron-.I-Aeller
Dean, School of Engineering and Science
Cooper Union
51 Astor Place
New York, New York 10003

AIR POLLUTION COURSES

Interdisciplinary:

Material Sciene5
Numerical Analysis
Transport Phenomena
Thermodynamic Behavior
Graduate Humanities Seminai

Air Pollution Control:

Aspects of Air Pollution
Air Pollution COntrol Syste

Elective Courses:

Six credits in engineering design frpm specialized courses in
chemical, civil, mechanical or eiectrical engineering

Thesis:

Exploratory design in air pollution cont

ILLINOIS INSTITUTE OF TECHNOLOGY
Chicago, Illinois

Program Directors Dr. C-Fred Gurnham
Dr. Robert, B. Grieves
Department of Civil Engineering
Illinois Institute of Technology
Chicago, illinois 60616



AIR POLLUTION COURSES

Air P011ution: Sources and- control; cheMistry and thermody-

namics of the atmosphere: atmospheriC diffusion and stack

eteorology; techniques of nir sampling and analysis; equip-

merit and processes foe ,air pollution abatement, including

polliiint aisPosal; ka$ cleaning, and 'gas purification.

Unit Operations, of Sallitary Engineering: ',IMO 'transport
closed and opiit-conduits, mixing, sedimentation flow_throUgh

beds, filtration, gas tPansfer, heat transfer, and other fthysical

operations of interest to sanitarY engineers.

These evening courses are offered -fdi graduate credit toward the.

NI.SS.E.. or other degree, or may be taken as isolated courses.'

Assistantships and 'fellowships are available for graduate students in .

'sanitary engineering, for both the 11/1.S; and Ph.D. degrees.

UNIVERSItY OF NORTH 'CAROLINA
Chaptl Hill: North Carolina

Program Di?ector: Dr. Emil T. Chanlett
Professor of Sanitary Engineering
Department of Environmental Scien es and

Engineering
Sthool of Public Health
University of North'Carolina
Chapel Hill, North Carolina 27514

AIR POLLUTION COURSES

Man and His Environment
Elements of Environmental Biolbgy

Reading in Air and Industrial Hygiene
Elenients of Air Hygiene
Elements of industrial Hygiene
Applied Physiology and Toxicology
Control of the Institutional Environment

. 27



lanning and Development of Environmental Hygiene Programs
Systems Analysis in Environmental Planning
Problems in Air and Industrial pygiene
Mechanics of Aerosols
Industrial Hygiene Practices
Air and its Gaseous Contaminants
Air and Industrial Hygiene Laboratory
Community Air Pollution
Biological Effects of Air Pollution
Chemistry of.the Troposphere
Public Investment Theory and'Techniques
Environmental Health Problems iri Developing Countries
Research in Air arid Industrial Hygiene
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Requirements, Qualifications, and
Terms' 'of Fellowships

As authorized by the Clean Air Act, the Public Health Service,

Division of Air Pollution, has established a grants-in-aid prot,ram to

increase the number, competence, and knowledge (If professional
personnel engaged in research and othier activities -related to the pre-

vention, and abatemerm, of air pollution. A 'limited ntimber of pecial

felldwships for graduate-level study in the engineering and hysical

sciences, biomedicine and socioeconomic aspects of air poll ion will

be awarded to individuals ,desirous of obtaining such specialized

training and_ instruction. In addition, special fellowships will be

awarded to individuals who wish to acquire specialized graduate train-

ing in bmneteorology. .

Air pollution special fellowships are awarded and administered in
adordance with the following policies and procedureS:

REQUIREMENTS
sr-

-A special fellow must be a citizen of the United States a non-

citizen national of. the United StateS, or must have been lawfully

admitted ,to the -Ur?ited States for permanent residence. No docu-
mentation is required of an applicant vvlio is a citizen or .noncitizen

national of the United States. An applicant who i not a United

States citizen or a noncitizen national must-request the Office of the

IrrirnigratioR and Naturalization Service nearest Vis residence to in-

form the Public Health Service (Career Development Review Branch,

Division of Research Grants, National Institutes' of Health, Bethesda,

Md. 20014) that he. .---vas laWfully admitted to the United 'States for

permanent- residence. The request to the Immigration and Naturali-

zation Service must be made on that agency's forrn N-585, available

in any I. & N. S. Office.

QUALIFICATIONS
To qualify for a fellowship_ an applicant must have at least a

bachelor's degree from an institution offering a wcognized degree,

and must be ,accepted for admission by an educadonal orztiaining

institution offering a recognized degree.
At the post-master-degree level the applicant must in addition have

37
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master's degree from an institution offering a recognized degree.
At the post-doctoral level the applicant must have a doctoral degree

from an institution offering a recognized degree.
In awarding the fellowship, consideration will be given by the

Public Health Service -to.the adequacy, value, and appropriateness of
the course or courses to be taken, and the qualifications, interest, and
potential contribution of the individual.

TERMS' OF FELLOWSHIPS

Fellowships are awarded on a 12-month basis, with possible oppor-
tunity for continuation. The fellow is expected to pursue a full-time
training program. If support is desired for more than one year,
justification of the additional training should be furnished ;at the tinie
the'initial application is made. Support for additional training will, in
all cases, depend upon a satisfactory progress report from the sponsor
and the availability of funds appropriated by the Congress for this
program.

HOW TO .APPLY

Applications for Air Pollution Special Fellowships may be secured
from any Of the Regional Offices of the Public Health Service or
from the Chief, Research and Training Grants Branch, Division of
Air Pollution, Bureau of State Services, United States*Public Health
Service, Department of Health, EducatiOn, and Welfare, 8120 Wood-
mont Avenue, -Bethasda, Maryland 200,14.

The following table shows deadlines for submitting applications and
the corresponding review dates:

Deadline for ReviewPHS Receipt rates
. , .May 1 October.

October 1 February
February 1 May.

Notification is given approximately two weeks after review.
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RegionalOfficOs--
U.S. DEPARTMENT OF HEALTH EDUCATION,

AND' 'WELFARE

Public Health Service

Region I Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, Vermont: John Fitzgerald Kennedy
Federal Building, Boston, MassachusettS 02203

Region II Delaware, New Jersey, New York, Pennsylvania: Room
1200, 42 Broadway, New York, New York 10004

Region III District_ of Columbia, Kentucky, Maryland, North
Carolina, Virginia, West Virginia, Puerto Kipp, Virgin
Islands: 700 East Jefferson Street, Charlottesville, Va.
22901

Region IV Alabama, Florida, Georgia, Mississippi, South Carolina,
Tennessee: Room 404, 50 Seventh St--N, Atlanta,
Ga. 30323

Region V Illinois, Indiana, Michigan, Ohio, Wisconsin: Room
712, New Post Office Building, 433. West Van Buren
Street, Chicago, Illinois 60607

Region VI Iowa, Kansas, Minnesota, Missouri, Nebraska, North
Dakota, South Dakota: 601 East 12th Street, Kansas
City, Missouri 64106

Region VII Arkansas, Louisiana, New Mexico, Oklahoma, Texas:
Ninth_ Floor, 1114 Commerce St., Dallgs, Texas 75202

Region VIII Colorado, Idaho; Montana, Utah, Wyoming: -Room
9017, Federal 'Office Building, 19th and Stout .Streets,
Denver, Colorado 80202

Re on IX Alaska, -Arizona, California, Hawaii, Nevada, Oregon,
Washington, Guam, American Samoa: 447 Federal
Office Building, 50 Fulton Street, San Francisco, Cali-
fornia 94102
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At present there are two Air Pollution Control Institutes to'

train air pollution control specialists. One is at the University of

Southern California in Los Angeles, the other at Pennsylvania State

University, University Park, Pennsylvania.
ApPlication for admission to these programs should be made to

the institution, which selects students according to its owri require-

ments and standards.

Air Pollution Control institute
University of Southern California
Los Angeles, California 90012 e
Program Director: Dr. Frank J. King

This_program to train air pollution control administrators started
its first class January 10, 1966., The six-month program is sufficiently

flexible in scope and depth to give a working undeKrilnding of

the administrative aspects of air pollution control coneepts and

operations. Added to this, a review of 'engineering-physical sciences

and biological-medical elements provides an appreciation of the

technical components. This combination of study meshes the mul-

tiple skills vital to the effective administrator.
Each program includes approximately three months of seininar

instruction at the University, coupled with an equivalent time devoted
to field investigations and study visits to industries, laboratories, and

other operating and research agencies. In particular, field training
includes source testing, air sampling, preparation of, emission esti

mates, investigation of complaints, laboratory analysis of contaminant

samples, and evaluation of pollution control systerns.
Seminar and field exercises are integrated throughout the Piogratn

to allow comparison of theory and practice, and to promote compre-
hension of the interrelationships between administration and tech-'=-

nology. In addition to lectures, discussions, and field ,exereises,

learning techniques include management simulation exercises,

decision-making games,_ and role-playing and, case-study analysis.
In lieu of a dissertion, the program prbvides up to 12 hours of
graduate credit towards a graduate degree in public administration

to qualified apPlicants.

0



Stipends are determined on an individual basi

Pennsylvania State University
Center for Air Environment Studies
University Park, Pennsylvania 16802
Program Director: Dr. Seymour Calvert

This program is designed to train air pollution codtrol adminis-trators and air pollution control technicians. The administratorsreceive ten weeks of intensive training in engineering and physicalsciences, and biomedical and socioeconomic and administrative areas.

Trainees are selected from junior and senior undergraduate stu-dents. Criteria 'for selection are based on the student's indicationthat a e the'University phase.of the training he would be interestedi uing a career in air pollution and would go to an.Air Pollution6ntro1 Office for additional training.

9

Trainees recejve a stipend of $750 for the te 'weeks. The programprovides up to eight hours of graduate credits.
The applicants for technician training are selected from two-yearAssociate Engineering Schools. These trainees receive seven weeks.of intensive training on IiiPollution instrumentation (use-theoryof operation, etc.). After the seven weft of training they alsoreceive additional training, one dayper m6i-ifh for nine months (onSaturday), of the seminar type to give them a well-rounded educa-tion. These students receive a stipend of $525 for the seven weeks, ,training and $25 per day/or the additional nine one-day seminars.
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The Division of Air Pollution offers short-term orientation and
training courses designed for personnel working in various areas of

the air pollution problem. The courses run variously from a few
days to two weeks and are given both in the Robert A. Taft Sanitary

Engineering Center at Cincinnati and in the field..
Courses are_ designed for, scientists, engineers, and other pro-

fessional people in the field of air pollution. They provide effective

means of consideration and appraisal of the newest develop(ments in

air pollution, with opportunity for practice in the application of the
latest techniques: Training is given in lectures supplemented by

visual aids and closed circuit television, demonstrations, problem

sessions, and panel discussions. Laboratory and field practi,ce, where

applicable, give opportunity to acquire proficiency in the new tech-

niques under the guidance of experts. A few broad-coverage courses
are offered for those in technical administrative positions who wish

to acquire an overall perspective in specific areas,

Design of Air Pollutant Sampling Train's
Source Sampling for Atmospheric Pollutants
Sampling and Identification of Aero-allergens
introduction to Microscopic Analysis
Elements of Air Quality Management
Atmospheric Survey
Air Pollution Data Evaluation
Microscopic Analysis for Atmospheric Particulates
Measurernent of Airborne Radioactivity
Di usion of Air PotlutionTheorana AppliCation
Combusion EvaluationSources and ControtDevices
Analysis of Atmospiieric Ortanics.
Analysis of Atmospheric Inorganics
Medical and Etiological Aspects Air Pollution

Legal Aspect§ of Air Pollution
Elements of Air Quality Management
Public Information and Comrminity Relations
Meteorological Aspects of-Air Pollution
Ccintrol of Particulate Emissions
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Control of Gaseow Emissions
Community Air Pollution
Introduction to Cokrol
Source Sampling Techniques
Orientation in Air Pollutior
Technical Orientation in Air Pollution
Atmospheric Allergen Sampling

For additional information write to Mr. George Walsh, Chief,Air Pollution Training:Robert A. Taft Sanitary Engineering Center,U.S. Department of Health, Educa ion, and Welfare, Public HealthService, Cincinnati, Ohio 45226
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