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Manpower Requirements
for
Pollution Control and Water Resources
in
Indiana
and a Related Pollution Control Technology Curriculum

The purpose of this study is to identify the trained manpower needed
to cope with Indiana's mounting problems in air and water pollution control,
1iquid and solid waste disposal, and water supply and resources. This report
contains data (acquired through an extensive survey) concerning the present
employment, current job vacancies, and projected menpower needs for related
professional and technician-level occupations,

Also presented in this report are details of a proposed associate degree
program designed to prepare pollution control technicians that was included
with the survey., Respondents reacted to the curriculum, gave some construce
tive suggestions, and indicated their willingnese to hire graduates at
reasonable salaries,

The requirements for examination and certification of techmicians in
fields of related work are discussed, and a bibliography is attached,

il LS A :

This manpower report was prepared in part under the auspices of the
Purdue Water Resources Research Center and is also published as Technical
Report No, 6 of the Center., The study was conducted with the assistance of
the following advisory committee members:

Dr., D, H, Bowman, Assistant Professor of Chemistry;

M’rZ Ve ?. Hiatt, General Manager, West Lafayette Water Co,, Inc.,
Ret,.)s

Professor J., P, Lisack, Associate Professor of Industrial and Vocational
Education; ‘

Dr, De D, Moss, Professor of Civil Engineering Technology;

Professor R, L. Taylor, Assistant Professor of Civil Engineering
Technologys

Dr, Daniel Wiersma, Professor of Agronomy and Director, Water Resources
Research Center; and

Professor H, R. Wilke, Professor of Senitary Engineering,

Acknowledgement is gratefully made to Mr. Crewford F, Parker, Adminise-
trative Vice President and Mr, Harold L, Schumen, Executive Vice President
of the Indiana Menufacturers Association; Mr, William L, Hafner, Secretary-
Treasurer of the Indiana Section of the American Water Works Association;
and Mr. Chester H, Canham, Secretary, Indiana Water Pollution Control Assoc-
iation.

The work of Mr, Herbert M, O'Neill, research assistant, is also
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Note: Copies of this report -- and those listed on pages 62, 63, and
6L are available at $1.50 (Indiana Govermment and Educational offices
exempted,) Please send order to Prof. J. P. Lisack, Director, Office of
Manpower Studies, Purdue University, scC-A, Lafayette, Indiana 4790T.
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CHAPTER I

PURPOSE and DESCRIFTION of the REPORT

1, The Problem and the Fromige, -~ “Once upon a time there was a B-i=i-i-g
yellow ball in the sky., It was called the sun,.," So read the caption under
a cartoon showing a teacker reading a story to some youngsters at her feet,
with a background of tall smoke stacks feeding huge, billowing black clouds
overhecd. Boy Scouts arc taught "Don't drink water directly from any river,
lake, or stream".., and so it goes on and on.

Since the national supply of water is relatively constant and its use
ana reucse 1s increasing with growing industry and the exranding populai}on,
the problems of contvrolling water pollution are becoming more complex,

In fact, technological advances generally are being bought at the cost of
increasing deterioration of the enviromment; pollution of the atmosphere and
water, mountains of waste, unpleasant and unhealthful conditions, Time to
control and solve these problems is running out.

There is hope, Within thie last few years the Nation and States have
committed themcelves to accelerated rograms to clean up the air and water,
preserve water resovrces, ard dirpose of wasies morc efficiently., It is
estimated that national expenditures for facilities to treat industrial and
municipal wastes alone have amounted Lo over $1 billion in the past year and
$9 billion in the pa7t 1l years,.. even greater expenditures will be required
in the years ahead.2

Inland Steel's Harbor Works Plant (East Chicago, Indiana) provides a
local example of the costs for pollution control (air, liquids, and solids)ﬁ
Their cost for pollution abatement equipment to date has been about $M3
million, and by 1970 it will be almost $50 million due to the fact more
anti-pollution devices are to be built into recently announced projects,i/

The Nation and the various States have already adopted many -~ and are
now evolving even more -- new standards, regulations and laws. Air pollution
is beginning to receive increased emphasis (ngf The Air Quality Act of 1967
by the United States Congress, an& the Indiana Air Pollution Control Low
enacted by the General Assembly)ﬂm/ However, the degree to which we will
breathe a little easier and have clean water, and rid ourselves of the
mountains and rivers of waste we generate, will depend to a large extent on
the availability of trained and qualifisd manpower,

2+ The Personnel Equation, =~ The next few years will witness a rapid in-
crease in demands for personnei of all types in pollution control, water
and waste program activities. This manpover need vwill extend from post-
graduate trained scientists and engineers at research sites, to the staff
required for day-to-day operations of tens of thousands of operating plants,
facilities and offices, ZIndiana will not be exempt. To do much about this
need requires knowledge of current employment, existing job vacancies,
projected requirements and educational. needs,

}/o... Refers to reference number in Appendix I, Selected Bibliography on
page 35-
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As one indication of the recognition and scope of the manpower problem
in the area of water pollution control, the Congress of the United States
required the Secretary of the Interior to study and publish a Senate docu-
ment entitled "Menpower and Training Needs of the States and of Local
Governments in Water Pollution Control."2/ Although this document did not
identify the needs of the separate States, the National requirements were
presented, and some general applications to Indiana can be made. The report
gave specific requirements for professionals, technicians, operators and
assistants in water and sewage treatment plants for State and local agencies
as well as for industry and others,

These National requirements are described below - with the approximate
Indiena portion computed and explained by the author. Extracts from the
report are shown as quotes and each is followed by an explanation,

"1. The current levels of employment have been determined

and future needs estimated for qualified professional employees,
technicians, and sewage treatment plant operators to staff State
end local agencies., In every case, the estimates are believed
to be highly conservative and are exclusive of replacement needs,
It has been found that--

(8) About 3,600 scientists, engineers, and related profes-
sionally trained personnel are now employed by State and locel
agencies, By 1972, about 9,000 should be employed, Thus, &
ninimum of 5,400 additional trained professionals will be
needed by State and local agencies within the next few years,
an increase of 150 percent, Increasing complexity of pollu-
tion problems will undoubtedly require that many of these
future employees have & higher degree of training and that
more professional disciplines be represented then in present-
day operations,"2/

Inasmuch as water and gewage treatment is related to population in
& direct way, & general finding for the needs of any given State can be
derived by determining the percent of the total National population thet
resides in the State, It follows then that Indiana having some 2,5 per-
cent of the total population will require sbout 120 additional trained

rofessionals within the next few years in clean water programs alone,
Ethese are exclusive of replacement needs.)

*#K¥

"(b) About 2,600 technicians are now employed by State
and local agencies for work in laboratories and in the
conduct of field studies, It is estimated that

about 6,500 will be needed by 1972, This represents an
increase 27 3,900 over a S5-year period; thet is, of 150
percent, "2

It follows then that Indiana may require about 100 additional techni-
cians for clean water laboratory and field study work in the next few years,
exclusive of replacement needs,




"(c) Approximately 20,000 persons are employed for the
operation of municipal sewage treatment plants. An estimate
of needs, based on the autherized increases in Federal
finencial support to communities for construction, indi=~
cates 30,000 trained operators will be needed by 1972."2/

Indiana's portion of the additional 10,000 sewage treatment plant
operators based on a division by population would be 250 newly trained
operators.

¥KH

"(d) An additional 50,000 persons are employed as operstor
assistants and in maintenance of sewage systems."_/

This represents an impressive total of 1,250 maintenance assistants

that are employed in Indiana. Assuming a 15 percent annual attrition

rate, this would mean that approximately 175 new operator and maintenance

assistants would be needed each year in Indiana.
s

"2, The personnel needs of State and local agencies cannot

be considered independent of the total personnel needs of
other employers in the field. Consulting engineers, suppliers
of chemicals and equipment for waste treatment plants, and
Federal agencies also have substantial demands for trained
personnel. These employers, essential to the national clean
water efforts, compete directly with State and local agencies
for menpower and for use of training resources. As such,

they must be taken into account to obtain a balanced under-
standing of the trained manpower equation. For example :

(a) It is estimated that 12,000 plant operators and 6,000
professionals will be required in 1972 for the 6,000 indus-
trial waste treatment plants. This compares with a 1967
estimated employment of 1,700 professionals and 3,500 plant
operators. The manpower requirements for industry will
probably increase 250 per cent by 1972.

(b) It is expected that needs by consulting engineers'
firms for engineers and other professionals will increase
from today's 6,000 to 21,000 by 1972. Also, consulting
engineers are likely to need 15,000 more technicians.”-/

Again applying the 2.5 percent population factor, these industry
requirements add 100 professionals, 375 technicians, and 200 plant
operators in Indiana. When these needs are combined with requirements
to staff State and local agencies, the totals for new personnel in
Indiana by 1972 become 220 professionals, 475 technicians and 450 plant
operators.. In addition, attrition from jobs must be filled for these
groups and for the 1,250 maintenance assistants in cewerage plants.

*X¥

"3, The number of personnel employed and needed tells only part

of the story. There is convincing evidence that levels of train-
ing and degrees of skill are at least equal in importance.
Personnel who are not adequately trained, or whose training is

out of date, are unlikely to be able to carry out their Job
responsibilities at acceptable levels of competence or efficiency.’

!C
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"Money Isn't Pollution.g7moval" is the title of a recent editorial of
the Engineering News-Record.2 The frenk and blunt statement is made "But

a gold-plated [pollution treatmen§7'plant isn't worth a tinker's dem with-
out treined specialists to run it, For example, to treat Boston sewage,

the Metropolitan District Commission has & new $20 million plant, but skilled
help is so short that the plant does little but pump rew sewage... Fhila-
delphia Water Commissioner Samuel Baxter testified before Congress two years
ago when he was president of the American Water Works Association that he
seriously doubted whether we had enough depth of technical manpowver talent
to extract full benefit from spending on the scale then proposed,” The
editorial concludes with the sentence ".,.we should not propagandize our-
selves into the erroneous asgymption that water pollution abatement depends
only on getting more money," So it boils down to an element common to

most of the technical problems confronting us, the need for well-trained and
qualified people.

3. Purpose and Rationale of this Study. -- This study was designed by the
members of an advisory committee who were selected for their experience,
knowledge and interests in the fields of air and water pollution, water
resources, sanitation and waste disposal. Committee members included &
chemist, who is also an &ir pollution expert and consultant, sanitation
end civil engineers, a water works superintendent, a life scientist, edu-
cators and other pollution control consultants.

It was decided first to capitalize on all present data aveileble in
the literature and through personal contacts in order to identify and define
the occupations concerned at the professionel level (baccalaureate or higher
degree) and the technician level (normally two-year associate degree), The
quentitative manpower dete needed would then be obtained through & compre=-
hensive: State-wide survey of key activities, firms or agencies, and would
include, (a) number now employed in each occupation, (v) additional staff
needed now, and (c) estimated number needed from outside sources to fill
vacancies (attrition) and new jobs (expansion) for the next five years.

The committee members agreed with the Semete document findings that
the educational and training programs for professionals (scientists and
- engineers) were.generally satisfactory,é/ but that such was not the case
for technicians. Therefore, it vas decided that a proposed pollution con-
trol progrem (two-year associate degree, college level) should be developed,
end suggestions concerning its adequacies or weaknesses be obtained as part
of the manpower survey., The needs for graduates of such a program (quenti-
tative and geographic location) and the estimated monthly salary they might
be paid were also asked for, Finally, survey respondents were asked to
identify what other courses, programs, seminsrs or other training actions
were needed,

L, Contents and Format of This Report. ~- This first chapter presents the
introduction to pollution control, water and wastes proplems, the personnel
implications, the rationale and methods used to acquire data, - and explaine
the formet of the report, Chepter Two describes the survey used and provides
the resulting menpower date in & series of tables; highlights and general
implications are pointed out,

vy Lt e
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The third chapter deals with the implications of training pollution
control technicians and includes the hypothesis on which & proposed curri-
culun was built, The scceptance and comments of survey respondents con-
cerning this curriculum, and the need for graduates and estimated starting
salaries are included, Discussions of the examination and certification of
technicians, use of edvisory committees, student membership in associations
and need for short courses or seminars are also presented.

The conclusions and recommendations are offered in Chapter Four, *%
A selected bibliograyhy, semple copy of the questionneire used, appen-

dices and numerous statistical tables are included at the end of this
report,

**Duplicated on yellow paper for convenience.

20255 L o0 Lt



CHAPTER II

QUESTIONNAIRE DISTRIBUTION, RESPONSE and ANALYSIS

5. Description of the Survey Packages, -~ The basic survey was made up of
four parts; (1) a letter of transmittal, (2) the questionnaire, (3) the pro=-
posed pollution control associate degree program, and (4) occupational titles
and definitions related to the survey, The occupations were grouped into the
two major categories of Professional and Technician, (The professional group
had eight engineering occupations and five scientific; the technician group
had nine occupations.) A slight variation of this basic survey was used for
selected addressees in government and educational institutions -~ these are
explained in the next section, A sample copy of the basic survey is attached
as Appendix II, Each of the survey's four parts are explained below:

a, Letter of transmittal, which described the problem of pollution
control, explained the survey package and asked for cooperation,

b. The questionnaire, a simple two page instrument having four parts:
(1) identificetion of the name and organization of the respondent;
(2) number now employed in each occupation, additional staff needed now, and
estimated number needed from outside sources in the future;
(3) questions concerning the adequacy of the proposed pollution control
curriculum, whether or not graduates would be hired, and the estimated
starting salary; and finally
(4) respondents were given an opportunity to identify any other courses,
programs or seminars needed and make any further comments,

cs The Proposed Pollution Control Technology Program, general objectives
and description followed by a tentative listing of each course for the four
semesters, and

d., Occupational Titles and Descriptions of the professionel and techni-
cian occupations related to the pollution control, water, and waste fields.
Respondents were given an opportunity to write in any additional occupational
titles and needs,

6. Questionnaire Distribution and Response, -~ It was decided that members of
five major organizational groups were appropriate to the survey, These were:
the Indiana Manufacturers Association (IMA), Indiana Section of the American
Water Works Association (AWWA), the Indiana Water Pollution Control Associa-
tion (IWECA), selected Indiana colleges and universities, and selected
Federal and State agencies located in Indiana. This latter group included
the State Department of Natural Resources, State Board of Health, State Depart-
ment of Commerce, U.,S. Soil Conservation Service, Federal Water Pollution
Control Agency, U.S. Geological Survey, U.S. Corps of Engineers, U,S. Weather
Bureau, and the Webash Valley Interstate Commission. Survey packages were
meiled to nearly 3,000 addressees: there were more than 600 returns repre=
senting a return of over 20%,




The mailings and response details are presented in Table I,

Table I - SURVEY RETURNS by ORGANIZATIONAL GROUP MEMBERS

Number of Number of
Members Questionnaires Responses Percent
of ; Mailed Returned® Returned
Indiana Manufacturers
Assoc. (IMA) 1531 4ol 27.5%
Indiana Section: American
Water Works Assoc, (AWWA) 1113 111 10,0%
Indians Water Pollution
Control Assoc, (IWFCA) 311 46 14.8%
Indiana Colleges and
Universities 25 18 72.0%
State and Federal Agencies '
(Located in Indiana) 8 8 100, 0%
TOTAL 2,988 60k 20,2%

The percent of returns is actually higher than indicated because some
members of one association were also members of others in spite of an effort
to reduce such duplications. Further, in a& number of instances, replies for
a number of activities (e.g., in a municipality) were combined on one return,

In the case of manufacturing firms, 27,5% of the firms surveyed returned
the completed questionnaire; however, these firms represented over 300,500
employees which is about 42% of the total employment in Indiana manufacturing
industries, There might have been some hesitancy to respond on the part of
sane firms due to a fear of implied self-incrimination by admitting to a
shortage of personnel in pollution control, The specific returns from manu-~
facturing firms and representations in detail are presented as Appendix III,

The response from the members of the Indiana Section ==~ American Water
Works Association is more significant than the number indicates, The number
of questionnaires sent is about double the number of public water suppliers
in Indiane., There were 1113 questionnaires mailed out but there are only
593 communities in Indiana served by public water supplies, The difference
is made up of engineers, accountants, other individuals, and manufacturers
and distributors of equipment. Further, of the 593 communities served by
public supplies, one third have 300 customers (1000 population) or less, and
thus are one-man, (or part-time) operations. Fewer than 50 suppliers serve
communities having a population of 10,000 or more., Under these circumstances
the 111 replies from water works assume greater significance than first appears,
probably representing chiefly the major suppliers., Other considerations
besides size undoubtedly affect these returns, too. A respondent mey make
no reply because of a variety of reasons, such as being a political appointee
with no particular interest in his job... or he may not reply because he is
conscious of short~comings that he does not want to call attention to.

¥For distribution of returns by Regions in Indiana, See Appendix VI.
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All the four year colleges and universities in Indiens were mailed the
questionnaire regardless of emphasis of their curricula.

Representatives from the State and Federal agencies concerned worked
closely with the study and were aware of its progress, They particirated in
the development of the questionnaire and occupational definitions., This may
account for the 100% response from this group.

Note: There has been no effort in this study to expand the
survey results to & universe including those not responding
or not surveyed., Therefore, the employment, job vacancies
and projected requirements should be viewed as minimum or
lowver parameter situations,

7. Swummary of Employment and Job Vacancies by Occupational Groups, -- As vas
stated earlier, the three occupational groups surveyed included engineers,
scientists and technicians: of the employment distribution in these 3 groups,
nearly 36% were engineers, another 36% were technicians, and 28% were profes-
sionals in physical or life sciences, The 604 firms and offices responding
to the questionnaire reported they had a total of 859 jobs for engineers in
the pollution control, water resources, and waste disposal areas... and that
16 percent of these jobs were now vacant, The respondents reported 652 jobs
for physical and life scientists =~ with about 17 percent vacant, Nearly half
of the 16 social scientisi positions' were vacant, In the engineering techni-
cian group, of the 727 jobs report«d, more than 20 percent were vacant; and
nearly 20 percent of the 137 physical and life science technician jobs were
vacant, With these many additional staff members needed now, and with
accelerated pollution abatement plans for the near future, the serious techni-
cal manpower deficiencies become apparent in these broad occupational groups.
Table II presents the current employment, additional staff needed now, and
distribution of these occupational groups. ‘

Table II - SUMMARY of JOBS by OCCUPATIONAL GROUP

Number Additional Staff Total Number Job

Occupational Group Bpployed”  Needed Now of Jobs Distribution
Professional Engineers 720 139 859 35.9%
Fhysical and Life Science

Professionals 540 112 652 27.3%
Engineering Technicians 5TT 150 1727 30.4%
FPhysical and Jife Science

Technicians™ . 112 25 137 5¢T%
Social Scientists 9 7 16 TP

TOTAL 1,958 433 2,391 100.0%

*
Includes TO Soil Conservation Technicians reported by the U,S. Dept, of

. Agriculture Soil Conservation Service, Indianapolis Office,l/ See discussion
in Section 10,

% '
Applied only to the surveys returned by government agencies, colleges, and
wniversities,

For summary of distribution of requirements by members of organizational
groups, see Table X,
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8. Employment and Tuture Requirements for Professional Engineers, =- There 3
were seven specific engineering occupations related to pollution control, '
water and vaste that were identified and defined in the survey meiled to manu-
facturing firms, water works, and pollution control activities, Respondents
wvere given an opportunity to write in any other engineer they employed in
these functional areas, (See Appendix II for occupational definitions used,)
The questionnaire mailed to govermnment and educational agencies and institu-
tions in Indiana had 13 engineering occupations: for detailed results from
these respondents, please see Table I of Appendix IV, The summary of employ-
ment and requirements for engineers from all respondents is presented in
Table IIT below:

PPy oy s

Table III - EMPLOYMENT and REQUIREMENTS for ENGINEERS

Average
Annmual
Engineering Number Additional Staff Recurring
Occupation Employed Needed Now Reqruirement*
Air Pollution Control 103 20 25 :
Sanitary 138 30 20 §
Wastewater Treatment 79 18 17 ;
Hydraulic 125 17 1k ;
Water Supply 89 8 9
Solid Waste Disposal 15 10 8
Architectural 20 9 i
Mechanical 30 3 3
Radiological Protection 12 5 2
Vater Resources Planning 23 3 2
Chemical 15 2 2
Civil 1k 1 1
Other 57 13 9
720 139 116

It is & sobering realization that there are 139 engineering positions
open right nov in the firms responding to the sw survey - and &n annuel recurring
need exists for more than 100 engineers in the fields of pollution control,
water and waste in Indiens,

*
The formula applied in computing average anmmual recurring requirements in
this and subsequent charts is:

Total Average Annual Recurring Requirement = NE + NA + W

p
Defined by:

MA = Number needed for Attrition (losses)
NE = DNumber needed for Expansion (new jobs)
NV = TNumber of reported Existing Job Vacancies?”

‘/(To be filled over a five year period)
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As can be seen in Table III, the largest reported annual recurring
requirements for engineers are in the fields of air pollution control*,
sanitation**, wastewater treatment, hydraulics, water supply and solid waste
disposal, As expected, most of the engineers needed in air pollution were
required by manufacturing industries, Sanitary engineers were needed mostly
by government agencies and members of the IVFCA, Wastewater treatment engi-
neers were wanted most by manufacturing firms, water works, and IWECA members,
And hydraulic engineers were needed mostly by government agencies, For the
distribution of the 116 engineers needed annually - by representatives from
organizational groups - please see Table 1 of Appendix IV,

%A related Graduate Training Program is being established in the Schools of
Civil and Mechanical Engineering, The purpose of the program is to provide
specialized and supplemental training for students who will follow careers
in Air Pollution Control per se, as well as those students in allied fields
related to the overall environmental problems of man, Initial student
response has been good, Twenty-five students have registered for the first
Air Pollution course which is being taught in the Spring of 1969, Five new
courses are being developed for the program, A Training Grant Proposal has
been submitted which would provide the financial assistance required to
expedite program implementation.j

**The definition of & sanitary engineer as used in this report and swrvey
(App§7dix II) was extracted from Public Health Service Publication No.

279

Hote: The distribution of employees, job vacancies, and future requirements,
by major organizational membership (menufacturers , water works, government,
ete,) is summerized in Table X!, The detailed distributions of each occupa=-
tion, by regions within Indiana and major orgenizational membership, are
presented in Appendix VI,
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9. Employment and Future Requirements for Fhysical, Iife, and Social Science
Professionfls. -~ Four Fhysical and Life Science occupations were identified
and defined in the surveys mailed to manufacturing firms, water-works, and
pollution control addressees; they were bacteriologists, biologists, chemists,
and industrial hygienists. Respondents could write in any additional occu-~
pational titles, (see Appendix II for occupationel definitions used,) The
questionnaire sent to govermment agencies and Universities in Indiane was
necessarily expanded in the scientific occupations; specifically, there were 3
17 life scientists, 15 physical scientists, and 4 gocial scientists. Table IV i
below presents the summary of employment and requirements for physical and
life scientists, and Table V reflects details for social scientists from all
respondents,

Table IV = SUMMARY of EMPLOYMENT and REQUIREMENTS for PHYSICAL f
and LIFE SCIENCE FROFESSIONALS p

Average §
Annual )
Number Additional staff Recurring ;
Occupation Fuployed Needed Now Requirement i
Chemists 129 20 19
Biologists 103 15 9
Bacteriologists 13 5 3
Industrial Hygienists 11 1 3*
Other Scientists®™ 28l TL 53
TOTAL 540 112 8T

*
See Table VI for University and Government Agency requirements and -
Tables 2, 3, and 4 of Appendix V for detailed breakdown, g

*%
Most of these requirements are for soil and water conservationists, soil
science agrogeolists, and sanitarians,

As can be seen in Teble IV, the greatest requirements were for chemists
and biologists, The chemists were required mostly in manufacturing firms,
but members of the AWWA, IWPCA, and governmental agencies also reported &
need for chemists., The biologists were needed most by govermment agencies,
(See Tables 2 and 3 of Appendix IV for the distribution by orgenizational
groups of the 87 professionals needed each year in physical and life sciencesq




Table V - EMPLOYMENT and REQUIREMENTS for SOCIAIL SCIENTISTS

Average
Annual
Number Additional Staff Recurring
Occupation Employed Needed Now Requirement
Economist - Water Resource 6 4 2
land Use Geographer 0 1 1
VWater Resources Planner 0 1 1
Other Social Scientists
Urbanology and Sociologists 3 1 1
TOTAL 9 T 5

The survey indicates that the present and anticipated needs for social
scientists in the water resources and pollution control field are very small,
The low number probably reflects the minimal amount of attention that the
social and behavioral sciences have given to the development of water and
other natural resources and related problems, Because of the growing interests
in man's overall environment, more of the social scientists could conceivably
become involved in watexr and pollution control developments, Admittedly, the

social science disciplines will probably never be considered water resource
or environmental control scientists as such, but they can and should apply
their expertise to many related problenms,

For details of the returns from government agencies and Universities in
Indiana concerning scientists, please see Tables 2, 3, and 4 of Appendix V,
Highlights of greatest manpower needs from these tables are summerized in
Table VI,




13

Table VI - REQUIREMENTS for SCIENTISTS in GOVERNMENT AGENCIES
and UNIVERSITIES '

Average
Annual
Number Additional Staff Recurring
Occuration Employed Needed Now Requirement
Soil and Vater  Conservationist 139 21 25
Soil Scientist, Agrogeologist 3L 6 6
Biologist, Wildlife 52 3 2
Sanitarian (Life Scientist) 23 0 L
Chemist - Water 19 6 3
Biologist, Aquatic 12 T 3
Forester, Watershed Management 9 3 3
Other Life Scientists* "5 26 7
Other FPhysical Scientists* 61 20 12
TOTAL 394 o2 65

Although the total number of personnel required in the life and physical
sciences is substantial there is no category with the exception of the soil
and water conservationist and the soil scientist, agrogeclogist where the
annual requirement is very large (see Table VI), In practically all the
categories, the training involved would conceivably be that which is now
given in the specific discipline; i.e, & "water cherist” would essentially
be & chemist, There are some exceptions, such as the "aquatic biologist”
who would need a different type training than a "molecular biologist" or a
"sanitarian" (more specific in certain subjects). It is generally considered
that with adequate counseling, a student could prepare himself for any of the
professional physical and life sciences with the curricula and special courses
now offered in our universities, .

Soil and water conservationist and soil scientist, agrogeologist require=
ments mainly come from one agency = the Soil Conservation Service, Training
presently received in agronomy or related areas is probably adequate to fill
the requirements, There probably can be some curricule adjustments to ful-
£ill specific needs of the students and meet requirements in the water
resources and environmental control fields,

It would appear that special action is needed to train an adequate
number of these professionals to meet the serious present shortage and future
annual requirements, The data in this report should be used to help recruit
and counsel qualified student applicants by informing them of the significant
number of existing staff vacancies and growing future requirements -~ condi~
tions oifering favorable career opportunities,

*For details of the returns from government agencies and Universities,
see Tables 2 and 3 of Appendix V.
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10, Employment and Future Requirements for Engineering Technicians, Life
Science and FPhysical Science Pechnicians, == In the questionnaire mailed
%o Indiena menufacturing firms, water works and pollution control activities,
eight technician occupations were listed and defined. Respondents could add
any others appropriate, (Appendix II includes these titles and definitions.,)
However, due to the higher degrees of specialization involved in government
agencies and universities, the list was expanded from 8 to 12 engineering
technician occupations, and T physical science plus 3 life science technician
occupations were added to their questiomnaire. (Please see Table 5 of
Appendix V for detailed returns in each occupation.) Teble VII below presents
the summary of employment and requirements for engineering technicians, and
Table VIII the requirements for physical and life science technicians,

Table VII - EMPLOYMENT and REQUIREMENTS for ENGINEERING TECHNICIANS

Average
Annual
Number Additional Staff Recurring
Occupation Employed Needed Now Requirement®
Enginsering Aide, Hydraulic 115 19 27
Water and Sewage System
Supervisor and Technician 68 58 25
Vastewater Treatment Plant
Technician 101 17 20
Water Treatment Technician 176 16 16
Air Pollution Control
Technician 17T 12 1k
Industrial Waste Technician
or Inspector 21 T 8
Solid Waste Disposal
Technician 16 T 7
Sanitarian Technician 25 6 L
Other Engineering Technician 38 8 11
TOTAL 57T 150 132

*
See p, 9 for formula used,
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It is noteworthy that the respondents to this survey reported a need
for 150 additional engineering technicians to their staffs now, and that an
annual reécurring requirement exists for 132 engineering techn1c1ans. The
iarge majority of these job vacancies and future requirements pertained to
water and wastewater treatment (91 vacancies and 61 technicians needed each
year), Other significant needs were 12 job vacancies and 1k air pollution
control technicians needed annuelly, as well as for engineering aides,
hydraulic and industrial waste technicians or inspectors, For the distri-
bution details of the 159 technicians needed each year, by organizational
groups, please see Teble 3 of Appendix IV,

Table VIITI -~ EMPLOYMENT and REQUIREMENTS for PHYSICAL and
LIFE SCIENCE TECHNICIANS

Life Science Technicians

Average
Annual
Number Additional Staff Recurring
Occupation Imployed Needed Now Requirement

Iaboratory Technician

(Senitary Microbiologist-

Water) 1 L 2
Aquatic Biologist Technician 0 1 1

Physical Science Technicians

Soil and Vater Conserve.- %

tionist Technician 105 15 18
Analytical Chemist - Water

Technician 3 2 2
VWeather Chart Prerarer

(Meteorological Plotter) 2 0 1
Weather Observer

(Meteorological Aide) 0 0 1
Hydrographer or

Meteorological Technician 1 1 1
Meteorological Equipment ‘

Repairman 0 2 1

TOTAL 112 25 27

. .
Applied only to the surveys returned by government agencies, colleges,
and universities in Indiena,
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As can be seen in Table VIII, the most significant physical science
technician requirement was for soil and water conservationist technicians,
Due to the unique nature of this work and the fact most of these technicians
were employed in the U,S, Dept. of Agriculture Soil Conservation Service
heedquartered in Indianapolis, a special letter was sent to the Service
asking about the applicability of the proposed associate degree pollution
control curriculum, The replyZ? pointed out that the curriculum is quite
adequate for technicians entering the field of pollution control, but goes
beyond the needs of most soil conservation service technicians, (The primary
responsibility of these technicians is the planning, design, and installation
of soil and water conservation practices, These practices include mechanical
and vegetative practices to control the flow of runoff water without erosion, )
Control of pollution frem erosion and sediment results from conservation and
proper land use - but these soil technicians do not deal directly with sewage
treatment and pollution, Undoubtedly though, & few pollution control techni-
cians could be gainfully employed in soil and water conservation practice,

In no other category of Life and Physical Science Technicians, does
there appear to be a great need, (at least not enough to consider recommending
the development of a special curriculum). The reported needs could be met in
part by adaptation of the proposed pollution curriculum to the extent that
more emphasis is given in particular courses or areas of interest, Also the
possibility exists of meeting some of these needs by graduates of the cur~
rently offered Chemical Technology program,

11, Comparisons of State Needs for Technicians: National Study vs. State

Survey, == In Section 2 of this report, an attempt was made to identify
Indiana's needs for technicians in water and pollution control, based on its
proportionate share of Wational population, The U,S. Dept. of Interior
projected new nation-wide manpower needs in water and sewage treatment as
18,900 technicians and 18,500 operators, Indiana's proportionate share
(vased on 2.5% of total population) was ccmputed to be a total additional
requirement for 475 technicians and 450 plant operators. Inasmuch as the
U.S. report was essentially a five year projection (1967~72) the annual
average requirement for new jobs in Indiana becomes 95 technicians and 90
operators, a total of 185. In addition to these new positions, attrition
from the more than 5,000 technicians and operators must be met. The survey
conducted as part of this manpower study resulted in a reported requirement
of 114 technicians and operators needed annually in the water and wastewater
areas, Since no effort was made in this study to expand the returns to
include non-respondents or those not surveyed, the manpower requirements
identified in the U,S. Dept. of Interior report and this study appear to be
reasonably comparable and support each other,

S i S5 et
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12, Employment and Requirements by Region in Indiana, -- The State of Indiana
has been divided into six regions to facilitate University Extension admin-
istration, They are:

Region 1. Calumet Region, made up of Iake Ccounty;

Region 2, North Central Region, seven north central counties
(viz. the South Bend Area);

Region 3. MNortheastern Region, the 15 counties around Allen County
(viz, the Fort Wayne Area);

Region 4, Iafayette Region, the 13 counties around Tippecanoce County;

Region 5, Central Region, the 19 counties around Marion County
(viz, the Indianapolis Area), which includes the greatest population
and largest work-force; and

Region 6, Southern Region, made up of the remaining 37 southern
counties which covers the largest geographic area,

Inasmuch as Purdue University course and program offerings are planned
and administered on this regional basis, it was deemed advisable to show the
current and projected manpower situation for each region. The detailed pre-
sentation is included as Appendix VI to this report, Some of the highlights
are presented below:

Engineers... The largest numbers of engineers working in
pollution control were reported by respondents from Region 5
(Central or Indianapolis Region),  wherein there were 339 jobs
reported - with Th of them vacant, and an average annual recur-
ring need for 50, Most of these annual requirements were reported
by government agencies (25) followed by industry. The second
largest requirements were in Regions 1 and 2% (Eight Northwest
corner counties)., Respondents here reported they had 240 engi-
neers now working in pollution control Jobs, an additional 23
Jjob vacancies, and an average annual recurring need for 35
engineers, The majority of these recurring needs (26) were in
menufacturing firms with water works second (6). (See Appendix
VI for detailed requirements by occupation and type of organi-
zation for each region.)

Professionals in Physical and Life Sciences... The highest
numbers employed (313), number of job vacancies (70) and average
ennual recurring requirements (53) are found in Region 5 (Central,
Indianapolis): most of these needs were in government agencies,
The next highest employment was reported from Regions 1l and 2,
with relatively small recurring requirements of 1l each year: the
ILafayette Region was third highest in the state, requiring some
four professionsls in physical and life sciences per year, Needs
in Regions 1 and 2 were reported for manufacturing industries,
and Purdue University reported the need in Iafayette,

* :
Date for these two extension regions (Calumet and North Central) can be
combined as they are small (geographically) and they are contiguous,
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Technicians... The largest numbers of techniciens employed
and needed’ in pollution control were also reported from Region
5 (Central, Indianapolis), There were some 41k technicians
employed and staff vacancies existed for an additionmal 122,

The annual recurring requirement for technicians in Region 5
alone was 10k; (however, this figure includes 18 soil and water
conservationist technicians who do not all require education to
the associate degree level) the majority of all technician
positions in Region 5 were in govermment agencies followed by
water works and then industry., The next largest number of jobs
and requirements were reported from Regions 1 and 2% where 129
technicians were employed in pollution control and 14 additional
staff technicians are needed now, ' The average annual recurring
requirement was for 23 technicians, mostly in manufacturing:
industries followed by water works, In the Southern Region,

& total of 17 technicians were needed each year, most of them
in water works, (For detailed requirements for each technician

occupation, by region and type of organization, please see
Appendix VI,)

*
Date for these two extension regions (Calumet and North Central) can be
combined as they are small (geographically) and they are contiguous.
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CHAPTER III

: EDUCATIONAL IMPLICATIONS for POLLUTION CONTROL TECHNICIANS
: and NEEDS for GRADUATES of & RELATED PROGRAM

13, The Pollution Control Technology Curriculum Hypothesis, =-- It was stated
earlier in this report (Sec, 3), and confirmed in U.S. Senate Document No.
492/ that the education and training for professionals (engineers and
scientists) was generally satisfactory, but this is not the case for pol-
lution control, water and wastes technicians, in vhich there are a variety
of jobs. An examination of the duties and responsibilities of these various
technicians and superv1sors* disclosed a significant similarity of needed
knowledge and understandings., It was also recognized that industry has been
prolific in introducing changes in procedures and equipments - and that
graduates must have a sufficiently broad educational base to better assure
their potential to adapt effectively in the future, Therefore, in addition
to obtaining quantitative manpower reduirements information for professionals
and technicians, it was decided to ascertain if a proposed two-year associate
degree program with a core of selected technical and supporting courses,
could serve a variety of technician level occupations related to the fields
of pollution control, sanitation, water and wastes, Further, a review of
six different currlcula for sanltatlon sanitary engineering, and environ=-
mental health technicians showed a remarkable commonality of specific course
offerings.19/ Please see Appendix VII for curricula comparisons.,

*
Example: Extract from job descrlptlons from Indiana State Personnel
Division:
1) Uater'Works Supervisor, Class No, 3012, Annual Salary Range $7200-
39000,

Requirements for Work. Working knowledge of facilities, equipment,
machines, material, and practices of both simple and complex water treatment
and distribution systems., Working knowledge of the chemistry, bacteriology,
and modern sanitation practices involved in the production, treatment, and
distribution of safe potable drinking water. Ability to consult with, advise,
and instruct plant operators on correct treatment procedures and compliance
with sanitation and health requirements.,

2) Sewage Works Sumervisor. Class No. 3011, Annual Selary Range $7200-
9000, .

Reduirements for work, Knowledge of machines, equipment, materials
and practices of sewage treatment plant, Working knowledge of the chemistry,
bacteriology, and modern sanitation practices involved in sewage treatment,
Ability to consult with, advise, ard instruct plant operators on correct
operating procedures and compliance with health requirements,

Both positions included this provision in Experience and Educational
Requirements: Accredited college or university training may be substituted
on & year for year basis for either or both general or supervisory experience,
with & maximum substitution of four years; (a total of eight years' experi-
ence was reduired).
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i The survey and proposed curriculum were reviewed by members of the Air
and Vater Pollution Ccmmittee of the Indiana Manufacturers Association,
Indiana Water Pollution Control Committee, Indiana Section of the American
Water Viorks Association and others, Assistance and general concurrence was
obtained in all cases, Therefore the following hopothesis was formulated:

A single associaté degree curriculum
can be developed which contains the téchnical
core (physical and life science and pollution
technology) and supporting courses needed to
prepare & technician at job entry level for a
variety of positions in the fields of air
pollution, water and wastewater treatment,
sanitation, water resources, and liquid and
solid wastes disposal,

The objectives of such a program were worked out, the courses considered
applicable were identified (pollution control, physical and biological,
sciences, and related technical and nontechnical areas), and the general
contents of needed new courses were developed,

14k, Testing the Hypothesis, =~ The members of the advisory committee agreed
that the proposed pollution control technology curriculum would provide a
broad techmical base sufficient to enable graduates to enter a variety of
technician-level positions in the pollution control, water and wastewater,
sanitation, and waste fields, In essence, this technical base is comprised
of a combination of selected physical and biological sciences and engineering
technology courses, Discussion of the proposed two=-year associate degree
program with a number of other faculty members and representatives in these
fields in industry and govermment (resulting in some modifications to the
draft curriculum) prepared the way Ffor the next phase of testing the hypo-
thesis: wviz. = obtaining comments as to the weaknesses and/or adequacy of
the proposed curriculum and ascertaining the need for graduates of such a
program from appropriate government agencies and operating activities,

It was decided to incorporate the pollution control technology curri=-
culum as a part of the manpower survey. In the letter of transmittal, a
brief explanation was made of the program - and the objectives and proposed
courses of the curriculum were included with the survey, The survey res=
pondent was asked to review these materials - and indicate if he would
employ the graduates - and if so, how many? The starting monthly salary
was also requested, and comments on the adequacy of the curriculum were asked
for., (See Appendix II for sample copy of questionnaire used, )

The same letter and curriculum were sent to a variety of firms as noted
in Section 6 of this report., The answer to the question of whether or not
the graduate would be acceptable to manufacturing firms, water treatment and
vastewater plants, industrial and other wastes, government and educational
agencies, (that is, vhether the basic hypothesis was sound or not) came in
loud and clear, The graduates of the proposed pollution control technology
program were wanted, their salaries would be reasonable, and the curriculum
was_generally adequate, (Meny constructive suggested changes and recom-
mendations were received which when applied should further improve the

prograim, )




21

15, Revised Pollution Control Technology Curriculum, =- A special Ad Hoc
curriculum committee was organized when it was confirmed that a single
curriculum could be designed generally to meet a variety of technician-level
jobs in air and water pollution, water resources and sewage disposal,
environmental health, sanitation and related fields. This committee was
able to improve on the draft curriculum used in the survey (Appendix IT)
by carefully reviewing the survey returns, the comments and recommendations
of the respondents, discussions with faculty members and other experts, and
review of the literature.

As a result of this work, the objectives were more specifically spelled
out (as pertain to the student and with regard to the program as a whole),
the courses were defined in more detail and some revisions in courseg were
made, requirements for nev courses were developed further, and a revised
program evolved as presented in Appendix VIII. (This curriculum is being
exemined by other Purdue School commnittees and undoubtedly will be further
improved in time,) The curriculum devised by the Ad Hoc committee is
comparable with the six envirormental health and sanitation curricula in
other two-year college programe, with the Purdue program varying only
slightly from the average courses and emphases of the other six programs.

In emphasizing the applied side of pollution control courses, it is
believed advantageous to visit (and to the degree possible use as a training
facility) the water treatment, wastewater and other plants or operations
serving the community.

Note: The value of introducing a specialized technical course in the first
semester was recognized by the Ad Hoc Committee, Among the advantages
which occur as a result are: 1, It provides motivation and maintains
interest in the field;

2, It makes it possible for the student to achieve greater depth of under-
standing in specialized subjects in later stages of the two-year progrem;
3. The student sees immediate application of the principles he studies in
the basic sciences and related masthematics coursesell/

16, Needs for Pollution Control Technology Program Graduates., =~ As pointed
out in Section 10, requirements were reported for 150 qualified technicians
(to £ill existing job openings) and it was determined that an annual recur~
ring requirement exists for 132 technicians per year (to fill existing job
openings over a five year period and meet attrition and expansion needs).
These requirements were reported by the respondents to the survey = and no
attempt has been made to expand to the universe of non-respondents or those
not surveyed, These requirements ~ nf themselvss -~ justify the establishe
ment of the pollution control technology program on a manpower duantitative
basis: the favorable comments and constructive suggestions (many of which
heve been incorporated), justify this progrzm on a qualitative criterion
bagis as well,
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17. Salaries of Technicians, =~ One of the ways to validate the requirements
for graduates is to ascertain what the beginning salaries of new, inexper-
ienced graduates might be compared with other technicians. In the question-
naires sent to the members of the Indiana Manufacturers' Association,
Indiana Water Pollution Control Association, and Indiana Chapter of the
American Water Works Association, the question was asked, (if graduates
of the proposed pollution control technology would be hired) what their
estimated starting salary would be? The average salary was reported as
%SQO pex month: U3 survey returns reported salary offerings of more than

00 per month, The highest salaries were reported by Indiana manufacturing
firms, where scme 30 technicians are needed on an average each year., It
is unlikely that (many) graduates would seek employment in the seven firms
reporting salaries of $450 or less., An analysis of the data indicates that
there are more existing job vacancies for technicians (proportionately) in
those firms and agencies reporting the lowest salaries, The range, distri-
bution, and average salaries; and the job vacancies and future requirements
are summarized in Teble IX,

Table IX - SUMMARY of PRESENT NEEDS for POLLUTION CONTROL TECHNOLOGY
GRADUATES, FUTURE REQUIREMENTS and SATARIES for the IMA, AWWA,
IWPCA MEMBERS

I S S N TS Dy s LI LN VT LI

A

§Monthly Selary Distribution, Average, and Median éNeed for Graduates '
; 5
L : Average .
w0 i ' ! ' i S iNumber  Annual ;3
1 2Qidoidg idoidgidoidol 9 Average |Median:Needed Recurring !:
. s IS N NN [IND (D0 i\0 &} o iSalary iSalary: Now Reguirementgj
IMA 2L |2 5§ 27 5] 1i2 | 314610 | $600 : 17 30 ¥
LAWA 21 5110 6] 5 ;2 | 0l45L | $5% i 50 B i
IWRCA £ 0 | 0 11} 4119 195 | 6458 | $575 i 5L 2h i
iTotal : 3 | b |21 |16 130 {2519 | 9|¢590 | 5% | m8* - 90" i

*
The totals become 175 technicians needed now and 159 technicians needed on

an average each year when requirements for government and education are
addedo

As can be seen in Table IX, lowest salaries were reported by members of
the American Water Works Association, In fact, 1l took pains to write comments
on the survey returns to the effect they were concerned that present financial
constraints would limit their ability to hire qualified personnel, As dis=-
cussed later in this report, the examination and certification of water works
operators or supervisors is voluntary in the State of Indiana; most communities 1
with public water supplies do not have any certified personnel, :
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The average reported starting salaries for pollution control technicians
is only slightly below the salaries of other two-year technology program
graduates, The Purdue University Placement Service reporte 12/ that the
average accepted salaries of applied technology (two=year curricula) gradu-
ates for June, 1968, was $609. This compares with the average of $590
reported by respondents to this swrvey in pollution control.

Baccalaureate and associate degree graduates currently being employed

: into the Indiana State Civil Service System are not paid according to the
regular GS (Govermment Service) pay scale as are other state employees, Most
of these degree holders are paid according to the following scaled pay-grade

schedule;
Pay-grade Monthly. Tay
Lo $600
38 $550
31 $400

Starting salaries for baccalaureate degree graduates average $600 per
month, vhile starting salaries for associate degree graduates range from
$400 to $550 per month.

A problem in the salary field occurs in the Federal Civil Service, where
the two-year associate degree program graduate begins as a GS-h, which pays
$5,145 per annum, or $429 per month, This is well below the average pay that
technician graduates are receiving in the private sector,

It is hoped that this manpower report salary data might be instrumental
in helping to justify the raising of some of the lower reported salaries of
survey respondents (especially in water and sewage works and govermmental
agencies) to be more competitive.

18, Comments of Survey Respondents Concerning Proposed Pollution Control
Program, == Each respondent was asked if he had any additional comments on
the program or proposed curriculum, There were 182 special letters or
comments of ccmmendation or praise for the program, There were 29 comments
thet indicated some negative position: 17 of these said essentially that
their pollution control operations at this time were too small or limited
to warrant the employment of a technician; eight reported technicians axe
too expensive to hire; and four reported that agreements with unions pre-
cluded hiring an employee at the technician level (in effect, it was explained
that employees attained this occupational level through experience and
seniority -~ a problem becomes readily apparent if some employe:s with
seniority are not [academically/ qualified to cope with more adwanced and
complex systems or technical job requirements),

There were very helpful and meaningful suggestions on the proposed
curriculum, The majority of these comments suggested emphasis be placed on
practical and applied laboratory work experience and working knowledge of
the related chemistry,

More detailed ccmments are presented in Appendix X,
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19, Possible Student Interest in a Pollution Control Technology Curriculum, =«
One of the important considerations needed in the support of any new or
substantially revised program is evidence concerning the extent to which
there are students ready to enroll in the proposed curriculum, This informa=
tion is required by the Council of Representatives in the School of Techno=-
logy whenever approval for a new or substantially revised curriculum is
requested,

In the case of the proposed program in pollution control technology,
there are at least four facets which pertain:

. First; it is suggested that scholarship funds be obtained for
; students to encourage their participation,

Second; all respondents to this survey who have indicated a
need for these technicians can be requested to advise their local
high schools and communities of the program,

Third; the public in general and counselors, parents, and
potential applicants in particular should be advised of the gainful
employment and projected career opportunities in this growing field,
and

Fourth; an indication of student interest can be derived from
an analysis of the survey of Indiana High School Seniors being
conducted under the auspices of the Indiana Vocational Technical
College, (These data should be available by the summer of 1969.)

20, Reinforcing the Hypothesis, == The idea of a single curriculum to prepare
for a variety of occupations related to pollution control is not altogether
new, A step in this direction is being taken by the Charles County Community
College, LaFlata, Maryland. In 1966, this college began a project to desgign
and present a two year curriculum in "Pollution Abatement Technology."li?

The primary goal is the training of technicel manpower in the fields of

vater pollution and waste management for a variety of jobs in operating
agencies, regulatory agencies and industry, (Included now are wastewater

and water treatment fields, with a solid waste option being developed, )

The project describes a number of specific career opportunities for graduates,
For example, in operating agencies the technician might be a treatment plant
operator, treatment plant supervisor, field technician, laboratory techni~
cian or industrial waste technician, In regulatory agencies the technician
may ve called a field technician, sanitarian, field supervisor, or leboratory
technician: this individual will need a more thorough understanding of
pollution abatement regulations, Technicians in both operating and regula-
tory agencies must have the ability to meet and deal with the public, The
technician employed in industry must be proficient in a variety of duties,

The method of treatment and pollution abatement may be somewhat different
with each type of industry and the treatment process may vary in each separ-
ate plant, The technician must have the knowledge needed to monitor, control,
and maintain the effectiveness of a variety of present systems and be able to
improve them or help develop new systems or methods,

The same rationale that is evident in the Charles County Community
College project pervades the planning in the pollution control technology
program which is the subject of this study,
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21, Examination and Certification of Technicians. =-- During the past few years
the technician has achieved increasing stature, There is a national trend
to examine and to certify, register or license more technicians., Wherever
this has been done, there has been an upgrading of personnel, better assur-
ance of their qualifications, increascd pay, and progress in meeting changing
and advancing requirements. Some cases in point are airplane and powerplant
mechanics, licensed practical nurses and registered nurses, Examples of
registratlon aﬁ7 cerficiation include The Americon Rzgistry of Radiologic :
Technologlets and the Institute for the Certification of Engineering 3
Techn1c1ansl57—' these groups are in fact, lorming societies for qfi}ified
applicants, e.g., The American Society of Radiologic Technolo istsl , and
the American Society for Certified Engineering Technicians,Lls

>, g SN g SR E

Certification of water wcrks opcrators... Water works operators in
Indiana, at the present times. mey voLunuﬂ:_ly take oz oi a variety of
written exams in order to beccme “certiificd”. Althoush this has served to
help upgrade personnel (200 operators cersified since 1959), only about 12
percent of Indiana coammunities with public water supplies have one or more 3
certified operators, The certification program is adwinistered by a com- 3
mittee of the Indiana Section -- American Water Works Association. The
committee always has a representative ol the Indiana Strte Beard of Health ;
and one member from Purdue University. Importantly, legislation is now 4
being considered by the Indizna General Assembly to mcke certification of
water works operators mandatory.,

The content of the proposed pollution control technology curriculum is
such that those who complete it should be capable of successfully passing
the water operator certification examination, The members of the present
AWWA Certification Committee who have reviewved this curriculum have endorsed 3
it, Representatives of the Indiana State Board of Health have also endorsed ;
this proposed training and curriculum. It follows that a compatable method 3
of certification is almost inevitable should a certification program admin- :
istered by the State Board of Health become mandatory through legislative
action, (Please see Appendix IX for more details.)

Certification of wastewater treatment plant operators... "A1l waste=~
water treatment plants (in Indiana), whether publicly or privately owned,
must be under the supervision ol an operator whose competency is certlfled
to by the commissioner in a clas q3.f1cata.on corresponding to the clasgifica=
tion of the plant to be supervised," This extract from Indiana Iaw18 "is
designed to assure the adequacy of the skill, knowledge and experience the
operator in responsible charge must have to successfully supervise the opera-
tion of the plant so as to protect the public health and prevent unlawful
pollution, The proposed pollution contrnl technology curriculum ls designed
in part to enable the student to pass sctisfactorily one of the State Board
of Health's VWastewater Plant Operators examinations.

Atmosphere pollution technicians... As yet, there are neither means nor
requirements for certification of these or other pollution or waste control
technicians in Indiana. (For exemple, iaw regulatioas and standards are now
being formulated in the air pollution field.) It is believed that in time,
certification of a variety of other technicians will become & reality.,

A ———— oA
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22, Teacher Education for Envirommental Technology. =~ The National Sanitation
Foundation is offering scholarships to support teachers in training who will
teach courses in environmental control, It is called the "Program of Teacher
Education for Environmental Technology" (POTEET), The amount of training
underwritten may vary with a given trainee's background and needs, but will
ordinarily not exceed one year, The teacher-trainee may spend approximately
half his time on his own campus (vhere employed), the other half taking
courses at a university within commuting distance ~ and short trips to study
the development and application of standards in the fizld of environmental
control.2l/ This POTEET program appears to be directly applicable for the
preparation of teachers in the proposed pollution control technology curri-~
culunm,

23, Use of Advisory Committees and Consultants, - Almost all successful
technical education programs are supported by and demonstrate the benefits
of advisory committees and special consultantsogg/ The support and assiste-
ance of the committee can be very veluable, especially in planning, initiating
and providing public support for the program. When students graduate and
seek employment, the committee may assist in placing them in jobs and help
evaluate their performance: modifications may be made in the program as a
result of these evaluations. Members may also assist in providing consul-
tants or part-time instructors, Therefcore, there should be a special
advisory committee for the pollution control technology program. It's
membership may include representatives from appropriate operating manage-
ments, employers, government, as well as members of the Indiana Chapter -
American Water Works Association; Indiana Water Pollution Control Association;
and the Air and Water Pollution Study Committee of the Indiana Manufacturers
Association,

o, Student Membership in Associations and Societies, ==~ Technical, profes-
sional, and specialized associations and societies are often primary
organizers and disseminators of knowledge, procedures, techniques and methods
of application in the world of work, They play an important role in our
rapidly changing technological society, Their publications contain timely
and authentic information. It is therefore quite necessary that memberships
not only include leaders and operators in related fields ~ but also include
educators, administrators, and students.

The Indiana Section - AWWA started a student membership program some
years ago and has pushed it vigorously in recent years, There seems every
reason to believe that it could be modified and extended to include assoc-
iate degree students in the Pollution Control Technology program. The
Indiana Vater Pollution Control Association members have recently begun
discussions on possible sbudent membership in their Association as well,

Note: The general manpower situation is exemplified by the "Report of the
City Engineer's Office of Lafayette, Indiana, for 1968". This annual report
contains the usual statistics and technical data, but it also presents a
broader picture by including persomnel, Mr, James W, Morrison, super-
intendant of the city'ls sewage treatment plant and assistant city engineer
writes: "There ie an opportunity and a challenge in the field of pollution
abatement,,, good waste control requires good individual attitude, knowledge
and effort, No matter how modern the plant design or how efficient the pro-
cess, the people who operate it must maintain eternal vigilance against the
escape of offensive wastes.... The need for operator training is vital,"
: Morrison says employment in the field of pollution control depends largely
] on rate of pay, job stability, advancement opportunity, and economic security
after retirement,
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25, Need for other Short Courses, Seminars, or Work Shops, == Purdue Univer-
sity and the Indiana State Board of Health have long recognized the need to
valse the level of competence of water and wastewater plant personnel, They
have sponsored in-service and “short" training programs and courses for more
than 20 years, Participation has been almost exclusively by operators on
the job and total enrollments represent only a small fraction of all opera=-
tors in the state, In order to obtain an idea of present needs in this
area, one question in the survey asked 'fhat courses, programs, seminars or
other training actions are needed?" The following summarizes the result:

IMA AWWA TWECA

Desired training, short or refresher

courses, and seminars (Total). Lo 9 20
Vastewvater Treatment 11 1 T
Solid Waste Disposal

(Industrial & Sanitary) 10 5 5
Air Pollution 9 Y 2
Water Treatment 8 1 6
Other 2 2 -

An analysis of these comments revealed that the level of most of the
desired training was at the operator/technician level, with a few professional
engineers wanting short courses, The greatest number of responses indicating
needs for short courses came from Region 5 (Central Indiana = Indianapolis).
Next largest needs were expressed frcm Regions 1 and 2 (Northwest and North
Central) and Region 3 (Northeast)., Specific comments included "Limit to one
or two:days"”, "One to two weeks course with credit”, "Night courses pre=-
ferred", and "Need correspondence courses,"
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DISCUSSION, CONCLUSIONS and RECOMMENDATIONS

26, Discussion., == Too rapidly for most of us to understand fully, the world
that we know and have known is changing, Ve have made spectacular gains in
methods of producing the needs ond luxuries of life., But technological
advances are being bought at the cost of increasing detverioration of the
environment; pollution of air and water, waste accumulation, crowding and
congestion, and loss of desireable living conditions.... There is worry
that even if man's material needs can be satisfied, the world he lives in
will be less suited to maintaining those human qualities that make men fit
company for one anothero?Q/

And - money isn't pollution remcval .- "A gold-plated pollution treatment
plant isn't worth a tinker‘'s dam without trained specialists to run it,"
These and other frank and blunt statements make the vital point that we need
more depth of technical manpower at all levels to meet the problems and
extract full benefits from current spending and on the scales that are re-
quired in the future,

Educators, particularly those of land grant universities, have serious
responsibilities in serving their society. One of these is to provide
appropriate educational opportunities to enable people to lead full and
productive lives under ever changing conditions, The combination of pro-
viding occupational opportunities and solving some problems of society occurs g
in the fields of pollution and envirommental control - thus, a team of edu- 3
cators and citizens was assembled to obtain some facts on the present and 3
projected manpower requirements - and the needs for educational or training
programs = in these fields,

27, Conclusions, ==

1. An already serious and growing problem exists in the State of Indiana
(as well as in the Nation) due to the shortage of qualified professional and
technical personnel in the fields of pollution and envirommental control and
water resources, More than 600 questionnaires received from industrial and
utility firms, government agencies and educational institutions in Indiana
reported that there were existing job vacancies for:

139 engineers,
112 professionalg in physical and life sciences, and
175 technicians,”

These same respondents will have job openings each year for:

116 engineers,
87 professionals in physical and life sciences, and
159 technicians.¥

(A summary of these requirements is presented on the next page in Table X..
Specific data for each occupation - by Regions in Indiana and by organiza=
tional groups are presented in Appendix VI,)

The above requirements reflect only the needs of respondents to the
questionnaire, No attempt has been made to inflate the data to include non-
respondents of the survey or those not surveyed. As such, they must be
interpreted as the lower parameter of nee@;.é/They are largely substantiated

by a recent U,S, Dept. of Interior Studyeé

*
Normally equivalent to graduates of two-year college, associate degree programs,
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2+ The serious existing shortages and projected requirements for
engineers and other professionals in the physical and life sciences, and
the technician occupations as related to pollution and environmental control
and vater resources, mandate an increasing emphasis on the recruiting of
qualified student applicants and the offering of appropriate courses of
instruction, PFarticularly acute requirements exist for:

a, Engineers qualified in the fields of:

Air pollution, sanitary engincering, wastewater treatment, water
supply, hydraulics, and solid waste disposal, Most of these engineers
are required in the Central (Indianapolis) Region by government agencies
and industry, with the next largest needs in manufacturing firms located
in the Northwest Sector of the State.

b, Professionals qualified in the fields of Physical and Life
Sciences to include:

Chemistry, soil and water conservation, biology, soil=-science =
agrogeology, and sanitation, Most of these professionals are required
in the Central (Indianapolis) Region in government agencies, The next
largest requirements were reported from the Northwest Sector of the
State and the Lafayette Region, where manufacturing firms, colleges
and universities were in need.,

c. Technicians (includes operators, supervisors, field and laboratory
technicians, and inspectors) qualified in air and water pollution and
envirommental control, water resources, and sanitation to include:

Vater and wastewater treatment, engineering aides (hydraulic), air
pollution, industrial and solid wastes.

Technicians are needed for a variety of jobs in cperating plants
and agencies, regulatory agencies, industry, and educational fields,
Most of these technicians in Indiana are employed and needed in the
Central (Indianapolis) Region for governmental agencies, water and
wastewater plants and industry. The next largest requirements are in
the Northwest Sector of the state in manufacturing firms and water
works, (About 20 percent of present technician-level jobs are vacant
according to respondents of the survey.)

3¢ The education and training curricula, in general, are adequate for-
professionals in engineering and in the physical and life sciences, Some
special counseling and course selections will undoubtedly be required to
qualify students in specific areas of water resources, pollution control,
sanitation or allied fields, The numbers of graduates are inadequate ~ and
some slight curriculum modifications may be necessary. In the case of
technicians, however, there are both quantitative and qualitative problems,
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E, An examination of the duties and responsibilities of varioue
technician jobs in pollution and envirommental control, sanitation and
waste disposal disclosed a significant similarity of needed knowledge and
understandings, Further, a review of six different two-year college curri-
cula for sanitation, sanitary engineering, and environmental health techni-
cians showed a remarkable commonality of specific courses, It was therefore
reasoned that a single curriculum might be designed which contained the
technical core and supporting courses needed to prepare a technician at job
entry level for a variety of positions in the fields of air pollution, water
and wastevater treatment, sanitation, water resources, and liquid and solid
wastes disposal, This proposed curriculum was sent to more than 3000 Indiana
addressees for comments as to its adequacy or weaknesses, With minor adjust=-
ments, it was found to be adequate and highly desirable., Graduates of the
program were wanted - with beginning pay comparable to that of other two-year
associate degree graduates, (There were a few cases reported where the pay
level of operator technicians was very low.)

5. In order to emphasize the applied side of pollution control techno-
logy courses, it would be beneficial to utilize community water treatment,
wastewater, and industry pollution control plants for field trips and as
training facilities to the maximum extent feasible. Summer employment for
students in these plants should also be arranged.,

6. Every wastewater treatment plant in Indiana must be operated under
a supervisor who has been examined and certified as competent, for the
particular plant classification he supervises, by the state health commis-
sioner, Selected representatives of the Indiana State Board of Health have
reviewed and endorsed the proposed two-year pollution control technology.
The General Assembly of Indiana prescribed this mandatory certification in
an Act passed in 1967... as of 1 July 1968, severe penalties were in effect
for violators,

T. At the present time, in Indiana, the examination and certification
of water works operators is voluntary. Only 83 out of 593 communities now
have certified operators working in their water plants.* Although Purdue
University has offered related upgrading courses and seminars for 20 years,
only 200 water works operators have been certified since 1959. The certifi=-
cation program is administered by a committee of the Indiana Section - .
American Water Works Association,.. the members of this committee who have
revieved the proposed two-year pollution control technology program have
endorsed it., There are current efforts to emact legislation which would
require that each water works plant supervisor be certified in che future.

*

The reported salaries for water works personnel was the lowest of the five {
organizational groups surveyed, Undoubtedly there is a relationship between |
certification and salary level. ;
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8. Although competency of water works and wastewater plant oOperators
and supervisors may now be ascertained through current examination and
certification procedures, such is not yet the case for air pollution, solid
waste disposal, sanitation or other environmental control technicians,
However, standards and operzting regulations are being developed and applied
progressively in these fields as well, It is believed that in time, further
identification of responsibilities and the examination and certification
requirements for personnel will be accomplished,

9. It is also concluded that the objectives of a pollution control
technology program must include student capabilities to meet the academic
requirements for certification and/or satisfactorily complete the examinations
for related occupations,

10, Careful follow-up of graduates is needed in order to help evaluate
the applicability and effectiveness of the courses and experiences provided
in the curriculum and the competency of the graduates,

1l, It is recognized that a. problem may exist in obtaining sufficient
numbers of students to enroll in a pollution technology curriiulum, Scholare
ships, present gainful job opportunities in a variety of fields, growing
future requirements, adequate public relations and effective counseling all
bcar on the solution, Girls as well as boys should be advised of career
opportunities in the broad fields of environmental control and sanitation.,

12, There is a general awareness of the need to upgrade current personnel
and to prepare qualified new personnel in subject fields of work, Continuing
education courses have been offered throughout the state,.. there is a
substantial need for offering short courses, seminars and work shops in
wastewater treatment, waste disposal, water treatment and air pollution.

Most of these needs are in Central and Northern Indiana (in the major
metropolitan areas),

13, Provisions have besen made for special student membership in the
Indiana Chapter of the American Vater Works Association and provisions for
student membership are under consideration by the Indiana Water Follution
Control Association,

1k, There are current offerings of scholarships by the National Sanita-
tion Foundation to support teachers in training in environmental control
subjects, Assistance to faculty members may be possible at both regional
campuses and the Iafayettc campus =~ either in technical fields or in pro=
fessional education,

15, Use of advisory committees and special consultants will undoubtedly
result in support and other benefits to the pollution control technology
program,

KK

Special Note: In a study by the U.S. Department of Interior it was reported
that 50,000 persons are employed nationally as plant operator assistants and
in maintenance of sewerage systems, Indiana's pro-rata share (based on
2.5% of national population) would be 1,250 assistant operators and main-
tenance men, Assuming a 15% attrition rate, this would mean approximately
175 new assistant operators and meintenance men are needed annually in
Indiana sewerage plants. These men would benefit greatly from planned
on-the~job training supplemented by appropriate vocational-technical training
courses, The use of correspondence courses should also be considered.
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28, Reccmmendations, ==

1, It is recommended that this study be used to stimulate the
recruitment of students into the disciplines of engineering, physical and
life sciences as relate to air and water pollution control, envirommental
control, water resources, sanitation and allied fields., The number of
current job vacancies and growing projected requirements offer considerable
opportunities to qualified applicants,

2, Vherever feasible in the educational preparation of engineers and
other profe851onals in the physical or life sciences, adequate counseling
should be provided and courses should be designed to embrace the pollution
control, sanitation, and allied aspects,

3. It is recommended that Purdue University offer a two-year associaté.

degree pollution control technology program, and the curriculum proposed
(Appendix VIII) be used ac a guide.,

(Note: Due to the expertise and facilities available, pilot courses
can be developed at the Lafayette Campus ~ and the complete program
can then be initiated in the Northwest Section of Indiana and at
Indianapolis where the greatest needs exist,)

ho It is recommended that arrangements be made with community water
and wastevater treatment, and industry pollution control plants, to use
their facilities for fleld trips and training purposes to the maximum exent
feasible, Summer employment for students in these plants should also be
arranged,

5« Attempts should be made to aquire funds for scholarships for
pollution control technology program students,

6 Opportunities to attend courses in the pollution control curriculum ]
should dlso be provided to people already working in the field who need ;
additional training., ,

Te The competence of graduates on the job and their career progress,
as well as the applicability and effectivmess of the courses and experiences
provided in the curriculum should be ascertained through follow-up surveys
and studies,

8. It is reccmmended that the data in this study be used by officials
to raise the level of pay for technicians in pollution control jobs where
comparisons reveal particularly low levels,

9., The extent of high school seniors' interests in careers in pollution
control should be ascertained by an analysis of the results of the Indiana
Vocational Technical College survey ncw being conducted,,
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10, An advisory committee for the proposed two-year pollution control
technology curriculum should be formed to assist in the planning, implementae
tion and needed continuing support of the curriculum and in the recruitment
of qualified students.

1l. Short courses, seminars, and work shops should be offered in the
fields of wastewater treatmsnt, solid waste disposal (industry and sanitary),
waier treatment, and air pollution, The operators and technicians in the
Central and Northern Regions of Indiana (in the major metropoliten areas)
have the greatest requirements, Night and correspondence courses should be
presented,

12, The job vacancy, projected recurring annual requirements and
materials presented in this study should be used to:

.o8s. I'ilcote the current ant growing opportunities in subject
fields, (to potential students - both boys and girls, counselors,
parents, educators, industrialists, business men, and others),

b, Justify the development of the curriculum and the acquisition
of recousces 'nec:scary for-progrén imvlementation,

¢~ Provide impetus to the further development and applications of
exeminations and certification of technicians in water, pollution,
waste, end envirommental control fields,

d. Encourage members of industrial firms, businesses, civic
organizations, government and educational offices to support and
expand efforts to improve water resources and sanitation and in
the abatement of pollution, to take positive action to recruit and
help prepare qualified personnel in related fields, and to advise
the public in related matters,

13, It is recommended that the offerings by the National Sanitation
Foundaticn to help support teachers in training who will teach in environe
mental control programs be exploited,

14. Planning for and development of on-the-job training guides and
vocational-tcchnical covrses for plant operator and maintenance assistants
should be accomplished and made available throughout the state. Corres-
pondence courses may offer good possibilities,

15, It is recormended that efforts continue to provide specialized
and supplementzl courses related to pollution, envirommental control and
sanitation for students enrolled in the Schools of Engineering and School
of Science, as well as at Graduate School level, The large and growing
career opportunities in these fields and in related research should be
pointed up in counseling students,
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1, The Reader's Digest Family Reference Series - "These United
States", Copyright 1968, The Reader's Digest Association,
Inc, p. 113.

2, "Manpower and Training Needs in Water Pollution Control" ]
Report of the Dept. of the Interior Federal Water Pollution ]
Control Administration to the Congress of the United States, :
in Compliance with Public Law 89-753, August 2, 1967; Docu-
ment No. 49, Senate, 90th Congress, lst Session. p. 1.

3. "What is Irland Doing for Water Pollution?" The Inland 3
Steelmaker, Vol, 1%, No., 3, East Chicago, Indiana, Feb. 8,
1968, pp. 1 end 6,

L, "Air Pollution Control Under Way", The Hoosier Farmer, March,

1968, p. 43.
5 "Manpower and Training Needs..." op. cit, p. 2.

6. ‘ "Money Isn't Pollution Removal." Editorial, Engineering
News-Record, Msrch 28, 1968, p. 68.

To Letter from M, T, B, Evans, State Conservationist, U.S. Dept.
of Agriculture, Soil Conservation Service, 311 W, Washington
Street, Indianapolle, Indiana, December 17, 1968,

8. Graduate Training in Air Pollution Control, memorandum from
Dr, D, L, Brenchley, School of Civil Engineering, Purdue
Univ,, 31 January 1969.

9. "Your Career in Sanitary Engineering - Toward A Healthier
World," Public Health Service Publication No. 579, U.S.
Dept, of Heelth, Education and Velfare, Public Health Service

Pe To

10, Letter and Enclosures from Mr. John Reddington, National
Sanitation Foundation, 2355 West Stadium Blvd., Ann Arbor,
Michigan 48106, September 20, 1968,

11, Criteria for Technician Education, A Suggested Guide,

OE-~80056; U,S. Dept. of Health, Educatlon and.Uelfare,
Office of Education, November 1968 p. 58.
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12, Purdue University Placement Service Report, "Accepted Salaries
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by Belva L. Jensen, Chairman, Biology Dept., Charles County
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Janvary 1969, pp. 20-22,

1Lk, The American Registry of Radiologic Technologists, Executive E
Director, R, C. McGowan (ARRT), 2600 Wayzata Blvd.,
Minneapolis, Minnesota.55405. "

15, The Certification of Engineering Technicians, Institute for

the Certification of Engincering Technicians, (Sponsored by
the National Society of Professionsl Engineers) 2029 K Street, ,
N.W., Washington, D.C. 20006, !

16, The American Society of Radiologic Technologists, Executive
Secretary, G. J. Eilert ZRTs, 537 So., Main Street, Fond du
Lac, Wisconsin 54935,

17, The American Soclety of Certified Engineering Technicians, ;
ASCET Information Center, P,0, Box 40230, Everman, Texas T6140,

18, Chapter 273, Acts 1967 - Indians (S.234) approved March 11,
1967, Sec. 6.

19, Tbid.,, Introductory paragraph.
20, An Environment Fit for People, by Raymond F, Dasmann, Public

Affairs Pamphlet No. 421, The Public Affairs Committee, 381
Parke Avenue, South, New York 10016, p. L.

21, "Peacher~Training Scholarships", November 1, 1968, National
Sanitation Foundation, P,0. Box 1468, 2355 Viest Stadium
Blvd., Ann Arbor, Michigan 48106; Mr. John Reddington,
Project Director.

22, Criteria for Technician Education. op. cit. pp. 18-19.




PURDUE UNIVERSITY

S§CHOOL OF TECHNOLOGY
LAFAYETTE. INDIANA 47907

Appendix IT

OFFICE OF MANPOWER STUDIES

May 15, 1968
Survey Package

Letter of Transmittal, Questionnaire, Proposed Pollution

Control Curriculum, and Occupational Descriptions,

Dear Sir:

The matters of air and water pollution, liquid & solid
waste disposal, and water supply & resources are of increasing
importance and seriousness. Properly trained people are re-
quired in growing numbers o handle the many problems in
these fields.,

Purdue University is anxious to help meet the related
educational needs. To do this, we need information concerning
manpower requirements and opinions on the adequacy of educational
programs: we hope you can help us.

The attached survey has been designed to obtain selected man-
power data, such as numbers employed and future needs ~ and asks
for your judgements on a proposed 2-year college-level associate
degree educational program for pollution control technicians. The
survey has been reviewed by the members of the Indiana Manufacturer's
Association Air and Water Pollution Control Committee and professions
in water supply.

Working together, we may be able to prepare qualified people
to help cope with these serious problems. Will you please fill out
this survey and retum it in the enclosed envelope at your earliest
convenience?

Many thanks!
Sincerely yours,
J.P, Lisack, Director
and Associate Profescor
JPL:ct

Attachments
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Appendix II (continued) 38

WATER RESOURCES and Please retwurn to Prof. J. P. Lisack

) J e e e vty pmsetyrtf
POLIUTION CONTROL TECHNOLOGY Purdue University School of Technology
Iafayette, Indiana UT907
Neme . M or
Organization
Title Address -
W -or employees in -

R

your local firm -

Taomber Now | Additional] Estimated mumber needed
Employed . Start from outside sources to
Occupation¥* in each | Needed 2111 vacancles end new
Occupation | Now jobs for next five year

'PROPESSTONAT, CATEGORY(Bechelor or Higher Degree)
ENGINEERS
Sanitaxry
eers(General ) |
water Supply )
" ' Engineers #
Vastewvater Treatment
" Fagineers I

Air Pollution Contro [ "~
M - S sesngpefiamngss
So0l114 Waste Disposal
—J-—-—-——-—-—d——

Engineers l

Radiological Protection
Engineers

Hydraulic
Engineers

Other Englneers(Tdentify)®|

3

e

L bassapssany

PRYSICAL OR LIFE SCIENTISTS (Related to Water Resources & FPollution Control)
Bacteriologists |
A AR Arv MR

T Blologlsts I

Chemigts

~ Ivdustrial T N
Bygienists _ _
Other Scientista(Identify) 1

L *ﬁ‘ e

|

SSIIRSSRRS SRS

FDeFinitlons &rc attached; need mot be returnea with completed survey,
#Related to Water Rescurces and Pollution Control.
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TECENICIAN CATEGOR¥Associate in Applied Science Degree. .2-year College Program)

Appendix II (continued) 39

.
Numbexr Now Additional | Estimated Number Needed
Enployed Staff from outside sources to

Occupation¥* in each Needed £i11 vacancies and new
Occupation Now jobs for next five years

Air Pollution Control
Technician

Engineering Alde,
Hydraulic

Industrial Waste
Techn., or Inspector

Sanitarian
Technician

Solid Waste Disposal
Technician

Wastewater Treatment
Plant Technician

Water & Sewage System
Supvr. and Technician

Water Treatment
Technician

Other Technician(Identify)¥¥

Proposed Pollution Control College Program

1, Would you be interested in employing graduates of & two~year Associate Degree
program for Technicians such as outlined on the following page?Yes No

2, If yes, how many per year, oOr how frequently?
What do you estimate would be their starting monthly salary? $
3. Any comments on the adequacy of the proposed curriculum?

4, What other courses, progrems, seminars or other .training actions are needed?
Please explain and indicate probable extent of your participation if offered.

(Use back of sheet if necessary)

¥Proposed curriculum and océupational definitions are attached; they need not be
returned with completed survey.
*¥Related to Water Resources and Follution Control.




Appendix II (continued

Zehool of Technology Dr. Harvey Wilke
Purdue University Professor of Sanitary Engineering
Purdue University, Lafayette, Ind.

POLLUTION CONTROL TECHNOLOGY (Proposed Program)

The Pollution Control Technology Program is being planned in response to the
rising concerns vith problems of pollution in the control of liquid, gaseous, and
solid wastes. This program of study is designed to prepare students for employ-
ment as techniciane in vater and vastevater treatment plants, governmental pollu-
tion control agencies, industrial pollution control, water supply, water resources,
engineering consulting firms, city engineering offices, and related activities.

Emphasis is placed upon the technician's role in pollution control functions,
utility distribution and collection system layout, surveys, and sampling and
testing procedures. Appropriate cources are taken in mathematics; physical,
chemi.al and biological sciences, and fundamental engineering practices, Courses
are included which deal with communications and human relations factors.

Students accepted in this 2 - rrogram of study are high school graduates
who are interested in and capab’ »1lege level work.
- AN YEAR
(Lst Semester) (2nd Semester)
Course No. Title Crec_o Course No., Title Credit
CET XXX Introduction to EG 110 Drafting Fundamentals 3

Pollution Control 2 CET 209 land Surveying and
CET 104 Elementary Surveying 3 Sub-Division or Elective* 3
CHEM 119 G@General Chemistry 4 SOC 100 Introduction to Sociology 3
ENGL 101 English Composition 3 BIO 220A Introduction to
MATH 151A College Algebra and Microbiology 4
Trigonometry 5 GNT 136 Physics: Mechanice & Heat &
MET 100 Slide Rules & Calcu- —
lations 1 17
18
SOPHOMORE YEAR
(3rd Semester) (4th Semester)
CET XXX Sanitary Chemistry CET XXX Air Pollution Control 3
and Biology L CET XXX Solid Waste Disposal 2
CET XXX Water Supply Operationsk CET XXX TVastewvater Treatment L
CET 253 Hydraulics & Drainage 3 CET XXX Specifications, Con-
SPE 114 Principles of Speech 3 tracts and Estimating 3
GNT 176 Physics: Electricity, GNT 220 Technical Report Writing 3
Sound and Light L Electivex 3
18 18
*Possible Electives:
Course No. Title Credit Course No. Title Credit
CHEM 110 Qualitative Analysis U MATH 223A Differential Calculus 3
ECON 210 Principles of Eeanoricc 3. MATH 22LA Integral Calculus 3
IS 152 Human Relationes in DSY 120 Elementary Psychology 3
Industry 3 GEOS 230 Survey of Meteorology 3
IS 268 Elements of law 3
Note: CET is Civil Engineering Technology EG is Engineering Graphics ;
GNT is General Studies Technology MET is Mechenical Engineering Tecanology 3

1 May 1968
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Appendix II (continued) ]

PROFESSIONAL CATEGORY
ENGINEERS OCCUPATIONS Related to

Air and Water Pollution, Wastewater, Solid Wastes,
Water Resources and Radiological Management

SANTTARY ENGINEER - Protects and promotes the public health by

inventing, designing, appraising, managing engineering projects
which improve physical environmental conditions, and prevents
damage to the public healti. by investigating and improving those
engineering works (and other projects) which are or may become
faulty. As a Sewage Disposal Engineer, determines linit of waste
loads within assimilative capacity of stream to insure meeting
quality standards, and computes stream flow needed to assimilate

waste loads following varying degrees of treatment.

WATER SUPPLY ENGINEER - Designs and oversees construction and
operations of water supply plants and systems. Estimates costs
of projects and prepares specifications for equipment and mater-
ials. 1Is competent in areas such as chemical coagulation, sedi-
mentation, rapid sand filtration, water softening (conditioning),
taste and odor removal, iron removal, floridation, ‘and chlori-
nation.

WASTEWATER TREATMENT ENGINEER ~ Designs and oversees construction
and operations of wastewater disposal system. Estimates cost of
projects and prepares specifications for equipment and materials.
Directs installation of screens, grit chambers, sedimentation and
sludge tanks, digesters, filtration devices, and other equipment

to treat and dispose of wastewater.

AIR POLLUTION CONTROL ENGINEER - Assists with the management of
the air by sampling, testing, and designing facilities and equip~
ments that improve the environment of man. Ensures compliance
with ordinance requirements and regulations.

SOLID WASTE DISPOSAL ENGINEER ~ Designs and oversees construction
and operation of waste disposal plants and systems. Estimates
costs of projects and prepares specifications for equipment and
materials. Is competent in areas such as incineration; sanitary
land f£ill; composting; demolition of buildings; and the handling,
burial or disposal of poisonous or radioactive materials.

RADIOLOGICAL PROTECTION ENGINEER - Is responsible for the monitor-
ing of sources of radioactivity that may. when uncontrolled, be
harmful to mankind. May sample, test, and design necessary related
facilities and equipments.

HYDRAULIC ENGINEER - Designs and oversees construction of power,
irrigation, aid navigation projects for contrel and use of water.
Computes and estimates rates of water flow. Specifies type and
size of equipment used in ‘transporting water and converting water
power into electricity. Stabilizes streams or open waters by
dredging, digging cutoffs, placing jetties, and constructing levees.
Designs and builds artificial channels, conduits, and mains to
transport and distribute water, and plans reservoirs to insure
adequate storage water for projected demands, plans pressure valves,
and booster stations to obtain proper water pressure at all levels.
May build laboratory models to study construction and flow
problems.

{(over)




PROFESSIONAL CATEGORY (continued)

PHYSICAL AND LIFE SCIENTISTS

T (Microbioloaist) - Studies growth, structure,
development, and characteristics of bacteria and other nmicro-
organisms. Identifies, isolates and makes cultures of micro-
organisms under controlled conditions; observes their action
upon living tissues of plants, higher animals, fish, etc. and
on other micro-organisms and on dead organic matter. Makes
chemical analyses of acids, alcohols and enzymes produced by
bacteria or other micro-organisms.... (Includes Industrial
Bacteriologist who, for example, is concerned with fermentation
processes, determines best methods of using micro—-orgamisms to
reduce organic industrial waste to useful substances, tests for
means and materials inhibiting growth of micrc-organisms causing
deterioration of /organic origin]  products.)

BIOLOGIST - Studies origin, relationship, development, anatomy,
function, and basic principles of plant and animal life.

(Includes Agquatic Biologist whe studies plants and animals

living in water and environmental conditions affecting them;

e.g. water temperature, acidity, light, oxygen content and other
physical conditions. Also includes Cytologist, who studies

plant and animal cells, structures, reproduction, growth, atypical
or malignant changes, and the influences of physical or chenmical
factors.) .

CHEMIST (Pollution Control) - Performs non-routine qualitative
and quantitative chemical analyses. Conducts laboratory experi-
ments to develop or evaluate new analytical methods and/or
products for pollution control. Uses instrumentation such as
Infrared Spectrometry, Gas Chromotography and Atomic Absorption
Spectrophotometry. Advises other disciplines by interpreting
analytical data and writing technical reports. Directs the
performance of routine analytical work. May be classified under
the following general fields: Analytical, Inorganic, or
Organic.

INDUSTRIAL HYGIENIST - Conducts health programs to eliminate or
control occupational health hazards and diseases. Collects
samples of dust, gases, vapors and other potentially toxic
materials for analysis. Investigates ventilation, exhaust
equipment, sound level, lighting, and other conditions which may
affect health. Conducts radiological evaluations and recommends
measures to assure employee protection. May work with others

to institute control and remedial measures for hazardéous con-
ditions and equipment. Prepares reports and makes recommenda-
tions for control and correction of hazards.




Appendix II (continued) 42

TECHNICIAN CATEGORY*
OCCUPATIONAL DEFINITIONS FOR
POLLUTION CONTROL, WATER RESOURCES

AND
SOLID WASTE DISPOSAL PERSONNEL

AIR POLLUTION CONTROI TECHNICIAN

Collects air samples for routine monitoring, for special studies
and to ensure compliance with regulations. Installs, services, main-
tains, and repairs sampling equipment. Performs gqualitative and
quantitative tests on samples. Operates, maintains, services, and
repairs miscellaneous aix pollution control equipment. Prepares
reports of special studies and keeps records of activities.

ENGINEERING AIDE, HYDRAULIC {Technician level)

Aids the Hydraulic Engineer in the design and construction of
power, irrigation and navigation projects for control and use of
water. DPerforms the routine tasks involved including the building
of laboratory models and the study of operation and maintenance
problems. '

INDUSTRIAL WASTE TECHNICIAN OR INSPECTOR

Inspects industrial wastes collection and disposal facilities.
Investigates sources of industrial wastes to ensure conformance
with ordinance and permit requirements. Collects samples from
industrial plants, drainage systems and the treatment facility.
Makes laboratory determination on samples. Compiles reports of
investigations and findings and recommends actions needed. May
assist in operating, maintaining, and servicing industrial waste
treatment facilities. i

SANITARIAN (Technician level)

Plans, develops, and executes environmental hedlth programs.
Enforces regulations concerned with food processing and serving,
coliection and disposal of solid wastes, sewage treatment and
disposal, plumbing, recreational axeas, air pollution and
radiation.

*Normally has an educational level and/or experience the equivalent
to an accredited two year college (Associate Degree) type program.

(over)
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TECHENICIAN CAYEGORY (continued)

SOLID WASTE DISPOSAL TECENICIAN

_ Collects solid waste samples and conducts qualitative and
quantitative laboratory determinations on these samples. Makes
collection route studies, advises on methods and techniques of
collection operations. Makes operational studies on the effec-
tiveness of the disposal method., Maintains records of collec-

tion and disposal data and prepares reports of special studies.

WASTEWATER TREATMENT PLANT PTECHNICIAN

Makes laboratory determinations to control treatment pro-
cesges in the operation of wastewater treatment plants. Collects
wastewater samples for routine and special analysis. Adjusts
dosages of chemical feeders, performs preventive maintenance tasks,
observes safety reguirements, cervices equipment, and makes minor
repairs to equipment. Has responsibility for miscellaneous waste-
water plant operational duties. Maintains operational records.

WASTE AND SEWAGE SYSTEM SUPERVISOR OR TECHNICIAN

~ Supervises men engaged in installing, maintaining, repairing,
and servicing water distribution and sewage collection facilities.
These may include pipes, valves, hydrants, regulators, elevated
storage tanks, lift stations, and control eguipment. Inspects
work to determine conformance to specifications. Enforces safety
procedures, prepares work programs, writes reports and maintains
records. Coordinates actuvities with other utilities and with
street and highway departments.

WATER TREATMENT TECHNICIAN

Makes laboratory determinations to control treatment processes
in the operation of water treatment plants. Collects water samples
for routine and special studies. Adjusts dosages of chemical
feeders, washes filters, performs preventive maintenance tasks,
services equipment, makes minor repairs, observes safety require-
ments, and undertakes miscellaneous treatment plant operational

duties. Maintains operational records.
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SURVEY RETURNS DISTRIBUTION by INDUSTRY GROUPS for the

INDIANA MANUFACTURERS ASSOCTATION RESPONSE

Manufacturing
Industry Group

Ordnance & Accessories
Food & Kindred Products
Textile Mill Products

Apparel & Fabrics Pro-
ducts

Lumber & Wood Products,
(Ex. Furn,)

Furniture & Fixtures
Paper & Allied Products

Printing, Publishing, &
Allied Industries

Chemicals & Allied Pro-
ducts

Petroleum Refining &
Allied Industries

Rubber & Misc, Plastic
Products

ILeather & Leather Pro-
ducts

Stone, Clay, Glass, &
Concrete Products

Primary Metal Industries

Fabricated Metal Products,
etc,

Machinery, Except Elec,

Elec, Mach,, Equip. &
Supplies

Transportation Equipment

Professional & Scientific
Products, Industries

Misc. Manufacturing Indus,
Other

TOTALS

Number Totel Percent of
Number of Employed Number Total State
Firms in Firms Fmployed Industry Group
Responding Responding in State Represented
1 7,500 18,489 40.6%
g 9,438 k43,067 21.9
1 235 671 35.0
3 315 13,993 2.3
13 1,130 11,148 10.1
17 4584k 24,811 18.5
13 1,792 15,145 11.8
8 4,009 27,205 15.1
17 14,377 26,809 53.6
3 4,700 7,094 66.3
2k 11,320 30,261 37.4
1 75 2,597 2.9
18 10,680 25,261 42,3
38 64,545 110,427 58.5
63 11,494 53,225 21.6
66 16,538 67,265 2,6
35 35,9%2 124,219 28.9
[ To] 95,700 100,251 95.5
5 1,702 5,997 28.4
T 677 9,8k 6.9
1 3,750 4,107 9t.3
k21 300,592 718,136 k1,99

. g - S
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Appendix IV 3

ANNUAL RECURRING MANPOWER REQUIREMENTS by MEMBERS of
SPECIFIC ORGANIZATIONAL GROUPS

Teble 1 - ANNUAL RECURRING REQUIREMENTS for ENGINEERS

Engineering Occupational: Representative firm membership in:

Fields P
: 1 o 3 Gov, L Colleges a.nd5 : :
s IMA AWWA™ : TWPCA- | Agencles” | Universities : Total
Ar Pollution Comtrol | 18 | 2 0 L 1 25
Sanitery 3 3 6 7 1 20
Vastevater Treatment 9 5 3 0 o 17
Hydraulic 1 1 1 10 1 1% :
Water Supply 2 2 ) 0 1 9
Other P61 0 1 1 P9
Solid Waste Disposal 2 L 0 2 0 8
Architectural 0 0 b 0 o] 4
Mechanical 3 0 0] o 0 3
Radiological Protection 1l 1l 0 o 0 2
Water Resources Planningg 0 0 0 1 1 2
Chemical P2l o 0 0 0 P2
Civil 0 0 0 1 0 1
TOTALS T 18 29 L 5_116

1, Indiana Menufacturers Association
2. Indiana Section - American Water Works Association
3. Indiana Vater Pollution Control Association

Ik, State and Federal Government and Educational Institutions in Indiana,




L5
Appendix IV (continued)

ANNUAL RECURRING MANPOWER REQUIREMENTS by MEMBERS of
SPECIFIC ORGANIZATIONAL GROUPS

Table 2 - ANNUAL RECURRING REQUIREMENTS for PROFESSIONALS in !
PHYSICAL and LIFE SCIENCES

Field of : Representative firm membership in: :

Science : : ;

: Gov. Colleges and

+IMA : AWWA | IWECA ! Agencies! Universities : Total

Bacteriologists i 0 1 1 1 0 : 3
Biologists 1 0 C 6 2 2
Chemists i 9 3 3 I 0 : 19
Industrial Hygienists 1 1 1 0 0 : 3
Other Scientists 0 0. o] L5 8 53
TOTALS {11 5 5 56 10 : 87
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Appendix IV (continued)

ANNUAL RECURRING MANPOWER REQUIREMENTS by MEMBERS of
SPECIFIC ORGANIZATIONAL GROUPS

Table 3 - ANNUAL RECURRING REQUIREMENTS for TECHNICIANS ;
(ENGINEERING and SCIENCE)

Technicians :  Representative firm membership in: : 3
Fields : :
§ Gov. Colleges and ? ;
:IMA; AWWA ;IWPCA {Agencies iUniversities : Total ¢
Air Pollution Control 8 ! 1 | 1 4 0 b1k
Engineering Aide : :

(Hydraulic) ¢ 3 2 1 20 1 . 27
Industrial Vaste : 3 2 1 2 0 : 8
Sanitarian : 1 2 1 o 0 : I
Solid Waste Disposal (1 1 2 | 0 3 1 S
Wastewater Treatment : 6 ; 8 | 2 k 0 P20
Water and Sewage System : :

Supervisor : 1 8 13 3 0 . 25
Water Treatment P L 8 3 1 0 § 16

: % .
Other i3 2 | 2 25 6 38"
TOTALS 30 1 35 | 2b 62 8 159

*
Includes 18 soil conservation service technicians, see Section 10 for
discuscion, |
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. Appendix V

SUMMARY of SURVEY RESPONSE FROM GOVERNMENT AGENCIES and UNIVERSITIES

Table 1 - ENGINEERS

Now Vacancies: Vacancies
Fmployed Now Next 5 Years
0 0 0 o] H
-(l'?{ og oqt')‘ "g ')
Engineering w B w P 0 B o >
Occupational Field 9 @ o a e @ Rl
O 0] am Q Q o~ Q W 4 ~ PR
g > d g 5 o 8 > & !aMa
8 819 2 51 % 2 B |8is
< B = < D 5 < D = &
1. Sanitary 36 7 431 13 13! 24 2 26 39
2, Water Supplies 5 9 1 1 2 2 4 5
3. Wastewater Treatment 3 3 1 1 1 1 2
L, Air Pollution 2 2 ki 8 1 9i 12 2 14 23
5. Solid Wastes Disposal 2 2 2 2 8 1 9 11
6. Radiological Protection: 1 2 3 1 2 3 3 2 1 3
7. Hydraulic 83 16 93116 1 17i 35 2 37 54
8. Civil 1 1 1 1 1
9. Industrial Hygiene 3 3 4 L 6 6 10
10, Water Resources Planner: 23 _ 23 3 3 T T 10
11, Systems 1 1 1 1 1 1l 2
12, Air Fhoto Interpreter 2 2
13, Soils 2 2 1 1 1
TOTALS 154 35189 i 47 7 shi 9713 110 | 16k




Appendix V (continued)

SUMMARY of SURVEY RESPONSE FROM GOVERNMENT AGENCIES and UNIVERSITIES

48

Table 2 - LIFE SCIENTISTS

Now Vacancies Vacancies
Employed Now Next 5 Years
0 0 n Yol
()] ()] 0] D
o o ot T o
+ it $ 0 >
- S w e w O oA
. S o 6 o & o % =By
iife Scientists g v o o ¢ o g ¢ o xR
2 8 % 2 5 % d 8 848
< oo B < P =H < P H (3]
1, Aquatic Biologist 3 9 12 6 1 7T 5 1 6 13
2, Fishery Bacteriologist 0
3. Fish Culturist L L 2 2 2
4, Fish Management 12 1 13 1L 1 2 3 3 p)
5. Forester - Vatershed 5 4 9 2 1 3 i12 12 15
Management
6. Microbiologist - Water ! 1 7 8 1 1 3 2 5 6
7. Wildlife Biologist 43 9 5271 3 315 5 8
8, Senitarian 23 23 18 18 18
9. Radiological FPhysicist 1l l; 22 22 1l 1 23
10, Botanist 1 1
11, Plant Fhysiologist 2 2
§12. Plant Ecologist 5 5
13, Parasitologist 2 2
14, Medical Entomologist 1 1
15, Limnologist 1 1
16, Algasologist 1 1 1
17. Biologist T 7 1 1 2 2 3
TOTALS 93 48141 i35 4 39 {49 6 55 Sk

A E ST A A o
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7 Appendix V (continued)

SUMMARY of SURVEY RESPONSE FROM GOVERNMENT AGENCIES and UNIVERSITIES

Table 3 - PHYSICAL SCIENTISTS

Now Vacancies No. Needed
Employed Now Next 5 Years
0] 7] 0] o)
() (M o v
ot ) i o O
W @ o o A
FPhysicel Scientists o o v w o u =z
o 4 o} 4 o 4 0]
o U o O O o O o - PN
g > a g > @ 8 > @ g X o
® 5 B i % 2 B % B B b2
< D = < D = <D & &t
1, Chemist - Vater 15 4 19 5 1 6 9 1 10 16
2, Climatologist 1 7 3 3 3 5 8 11
3. Oceanographer Loy 1 1 0O 4 & 5
i, Hydrologist L L 7 1 8 6 6 1k
5. Hydrogeologist 11 7 18 3 1 & L
6. Soil & Vater Conserv, 13k 5139 19 2 21 ;98 k102 123
7. Soil Scientist-Fhysical 17 8 1 1} 1 kb 5 6
8. Soil Scientist-Agrogeol.! 27 T 3k 3 3 64}19 3 22 28
9, Meteorologist T 7 1 1 L4
10, Bacteriologist 3. 3 3 3 3 3 6
11, Chemist - Air 2 2 1 11 3 3 L
12, Chemist - Radiological
Health 2 2 2 2 2
13, Chemist - Industrial
Hygiene 2 2 2 2 2
- - . .
1k, Engineering Geologist 3 3 1 1] 2 2 3
— —e
15, Physical Geographer 1 1 1 1 2
TOTALS 205 48 253 4 13 53 j151 27 178 231
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SUMMARY of SURVEY RESPONSE FROM GOVERNMENT ACENCIES and UNIVERSITIES

Table 4 - SOCIAL SCIENTISTS

Now Vacancies No., Needed
Employed Now Next Five Years
/)] 19} 1}] e}
o w L [¢}]
Us) o ori T o
» X X ¢ P
1)} o (0] o 14)] ot L -~
s &5 o 5 A R =g
Social Scientists 9 ¢ .3 g v .g 9 g .g ts.z g
o 9 8 1% g 81 b 8 B o0&
< - B < 2 B < L B S e
1. Economist - Vater
Resource y 2 6 3 1 & Yy 1 5 9
2, Other Social Scientists
Urbanology and 1 1 1 1 1
Sociologists 2 2 1 1 1 1 2
3., Land Use Geographer 1l 1 1 1 2
L, Water Resources Planner 1 1 3 3 L
TOTALS Yy 5 9 5 2 T 8 3 11 18
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Appendix V (continued)

SUMMARY of SURVEY RESPONSE FROM GOVERNMENT AGENCIES and UNIVERSITIES

Table 5 -~ ENGINEFRING, LIFE SCIENCE, and PHYSICAL SCIENCE TECHNICIANS

Now Vacancies Vacancies
Employed Now Next Five Years
0 w w o
3 ] w (] Q
k- TECHNICIAN CATECORY a3 e o '8 g
(Associate Science o o & d & 2 o
Degree-~two~year S 8 o~ S S 8 A4 lap P
College Progrem) § 5 81§ 5 8! g .E 4 dxd
$ 58 258 % 8 E asd
I. ENGINEERING TECHNICIANS
1, Air Pollution Control
Technician - 8 8il1l2 1 13 21
2. Engineering Aide
Hydraulic ok 2 96 ;11 11 | 89 2 Ol 102
3. Engineering Aide
Hydrogeologist 2 2 1 1 2 1 3 4
L, Engineering Aide
Sanitary 2 2 4 2 2 7 1 8 10
: 5. Industrial Waste Tech,
2 or Inspector 10 10 10
6. Solid Waste Disposal
Technician 1 1§ 1 l1il2 2 1k 15
T. Waste Water Treatment
Plant Technician l 1 20 . 20 20
8. Water & Sewer Systems
Supervisor and Tech, L 1 5 8 8 7 7 15
; 9. Weter Treatment Tech. 1 1 5 1 6 6
3 10, Sanitarian Technician 1 1] 1 11 1 1 2
11, Inspector-Water Wells
12, Other Engineering Tech.
General i 2 2 1 1 1
; TOTALS 105 8113 {32 =~ 32 {166 81Tk | 206
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Appendix V (continued)

SUMMARY of SURVEY RESPONSE FROM GOVERNMENT AGENCIES and UNIVERSITIES

Table 5 - ENGINEERING, LIFE SCIENCE, and PHYSICAL SCIENCE TECHNICIANS (cent?d) .

Now Vacancies Vacancies
Employed Now Next Five Years
[T 7] 7 3]
(] D (] QD
o o] r o o
s 5 o 5 0 5 $ 7
TECHNICIAN CATEGORY o @ v o v @ s
0O U o o0 o O O 9~ P K
805 208 2 B|E 2 8| 338
b B8] 25 815858 8 g="
II. LIFE SCIENCE TECHNICIANS
1, Aquatic Biologist
Technician 1 1 1
2. Fishery Microbiologist
Technician 0
3. Iaboratory Technician
(sanitary Microbiolo-
gist - Vater) 1 1 2 2 4 2 1 3 T
TOTALS 1 1i2 3 5 i2 1 3 8
111, PHYSICAL SCIENCE
: TECHNICIANS
1, Analytical Chemist =~
Water Technician 1 2 3 2 2 ik 2 6 8
2, VWeather Chart Preparer
(Meteorological Aide) 2 2 1 1 1
3. Weather Cbserver
(Meteorological Aide) 1 1 1
4, Hydrographer or :
Meteorological Tech, 1 17 1 1 {4 1 5 6
5. Meteorological Equipment
Repairer 1 1 2 3 1 5 6
6, Soil and Water Conserva-
tionist Technician oh 1105 {14 1 15 170 2 T2 87
T. Other FPhysical Science
Technicians
TOTALS o6 51172 118 2 20 {81 8 89 109




2t cont AN B dakindSh U N U L M ki

N M e oo a4

sauemaxTnbay FuFsIdey Tenuay gﬁ.

[12]
" 29
] [ 9 - - - - STOUITY JUATUIVACD JO Joquni]
8t f ] L 2 T - SITITRISATI] DU #RFITTOD JO Jequrel
9% Tt Ht S 8 S € *2088Y TOIUOD °TTOJ INWY °DUL FWITJ JO #
It HE 2 2t 02 #t L *00SEY XI0M 193WM ‘WY = °O95 UL SMITF Jo F
265°00E 269°ST Legtatt Hwloo2 roz'eh 956°2n 69229 auoniotduy *sossy *SIW °pul
=N €9 gtt 6¢ 66 89 € SWIF3 *OossY *FIW °LUT IO _Isqurd
‘ “dVo3y ESNOISTH AJAHNS
29 26 T2 T - % 19 26 Loz - - - - - - - - - - - - 2YOusly JUITIIAACD
8 4 Ht T T - - - T 4 f L - - 2 e - 4 - - - £9T3TSIVATUN PUe ¥FITTOD
2 16 2L ¢ 6 61 #T g€ 1t T = 2 T 1 145 T T L 2 e et ‘wegy *O0IEY TOXJUCD °TTOd S9SN °“PUl
€ 06 lt2 [} o2 62 gt 92 el ] - FA S T - 6 € - 92 € 4 22 ‘W *O0NSY EHION JINWM °‘wy - °J8g *pul
Of AT G6ST je2 T L2 Tt 9 8 €E € 2 2 = 8 s € 9 L 64 *o0usV 230 _°PUL
MOTD TeUOTIee
6ST GLT €99 Lt 1€ 6L HOT 2T HIh I L €€ t T HE T 4 €4 2t ot 9% SNVIDINHOZL IVIOL
gE €€ oSt | ¢S € ot G2 G2 o2t % S 9 - = 4 2 = 2 2 - 8 SUSFOTIYOSL, IMI0
9T 9T 9t € FA e FA FA S0T - - e T T 8 e - -4 € T et SUSTOTUYORL, JUIIVSLL IRWN
2 g5 89 h ot gt gT gh 92 T - % T - or - = 2 T = 8 yoal pure *aadng °#Ag 9FEAIS P INWN
oz &t TOT |2 # ¢ €T OT ¢n 2 - Tt T - 9 T T 9 T 2 ¢2 STETOTUOSY, 4TI UKHVALL JIWAIISEN
L L 9t T 2 9 KM 2 % - - € - - 1 T - 1 T € T sweToTuoST TesodsTa S3swM PTTOS
H 9 S2 - T Tt 2 € 2 T T T - = 4 T T ¢ « e 4 SUSTOTUUOR], WBTIBTUNS
8 L T2 - - ] S € 8 T T 2 - - - T T T 2 s $30309dSUL DUS *UOST 93FEM TTIISNPUL
lz 6t sttt |T € S 22 HT G6 T - T s = 1 2 T 2 T T T TTIOIPAY SSPTY Supaesuriuy
qT 2T LT T 1T 1 g ot 9 T - € T - - T - T 2 T 9 STRTOTUYOSL, TOXINOD Sﬁﬁqﬂ& E31 4 :
HoTIWCNO0 N .
L1 L L L L L 111111112111 L L 1111111111111 1 1L STVIJINROIL 3
6 Gl gée 9 oT fT 0% 69 g2 - - - - - - - - - - - - no.nonoz QUOMUIIACH X
ot LT % 2 € L2 - - 6T 9 TT €2 T T ot T 2 it - - = SITFTRIAATH) pue £3FITTOD ,
f 2 he 2 T ft T T 1 T - 2 - - € - - 2 - 2 swop *J088Y TOIUOD °TIOd I9IBM “TPUI :
h 8 T2 T h h T 2 S - - T - - T T - t T 2 9 ‘W *D0SEY SHIOM IPPM UV = °DIT “PUI .
€t ot Tot T - 11 T 2 i - - He € € 6T t € Ui t 2 LE SWITJ °08sY *IJW “pul !
TNoXD TEUOTRZTUes0 A ‘
i
lg 2T ons 2t g 2 €6 0L €Tt L L9 S T4 % h Ef 9 S L2 4 ] G4 SISTINTIOS TVIOL
€6 T Mwe |9 < oe oy Ly T2 | & 6 T2 - - ¢ T T €T T 2 ¥35TqUaToS JU30
€ T Tr - - - T - 2 T = € - - - T T - - - 9 S9STUSTEAH TeTxjsSnpul
6T o2 62T | € € ] L 6 2 - - T2 € € @e € € oT € 2 L2 83STWIYD
6 6T €OT |2 =2 @ € Ot %9 T 2 ¢ T T S T - 4 T - 6 938130TOTH
€ ¢ 134 T T € 2 h % - - 2 - - 1 - - - - - € 833180TCTINOeE
ﬂoﬁ&ﬂﬁooo Nm
JIIITIIIIIIIIn, Sriiiriniin, \\\\\\\\\\\\\\\\ARRRRRRRR\RNRRR\\\\\\\ /11111 110LLLLLLLINL L SASTINTIOS GaIT X0 TVOISXHI
62 Lt nSt % 9 14 ¢z TH €ot - - - - - - - - - - - - gaToUsIy JUIRMIAACD
# L SE - = ¢ - = = 2 € o2 - - 9 2 4t 9 - = = SPTHTSIGATI) Pue $3IBSTTOD
QT €2 06 € € ST Tt AT €S T T € [ T 6 T T [ - - 8 ‘W °OOsSY TOIJUOD *TTO IV -*PUL
6T #2 22T | 6 ST 92 4 4 oY - - 9 - = 4 # € et 2 T T ‘W 0SSV SHIOM AWM WY - °OIF “PuI
94y g€ 61 |6 n et oT 1T 69 2 € ot € 9 L2 #T 9 69 gt g et SWITd 008V BN ~pul
IN0TD TWUOTIZTURA0 Ad
oTt 66T Oz, | 12 @2 Lzt | o6 #L g2 | § L 6E € L 6n T2 #T 60T | wT 6  TEC SUTINTING “TVIOL
Iz & 6ST € f 15 6 LT 64 T € ot ] 9 He 2 T ot t T €T saIout. J30
nt At st | € 2 L& 6 Wt oL - Tt 4 - = € T = 9 T = 2t sxeuTiug DTTReIVAR
2 6 T T - T e ¢ - T T - = T - T 1 - e 9 SIRIUTBUT UOT }O9302T TeOTFOTOTPeY
g OT ST € 6 2 € 4% S - - 1T T - 2 T T T - o 4 SIFUTG TesodsTa 33¥8M PTIOS
G2 o2 for jt T 1T L ot €2 T - 2 T - T g2t 9 2§ € € #2 #IPUTIH TOIMO) UoTANTIOd TV
Lt gt 6L f 9 1t L 9 LT T - 2 T T 9 T T 6 € L HE SIPATIUY JUAIIVIL], I9JBAIITTH
6 e 69 T - L h h gt T [ s - - 9 [ T €T T T o2 sxoatdug Atddng asjeM
o2 Of geL | ¢ 6 g2 ot T o T - T - 1T 9 2 ¢t st 2 = gt -uoamﬂwﬂh%%oﬁm
R diz | X OVA dNg | X OVA Wl X o o SUTMIMA
wueFpuL uINMINOS Texu) FounTed
™01 g uopded 6 uotdoy T worday




54
Appendix VII

COMPARISON of PROPOSED POLLUTION CONTROL TECHNOLOGY CURRICULUM
with ENVIRONMENTAL HEALTH and SANITATION CURRICUIA
in SIX OTHER TWO~-YEAR COLLEGES

*
Purdue's Other Curricula (Semester Hours)
Proposed '
Program 1 2 3 L 5 6 Average

Nontechnical 15 i 1 1k 12 16 22 15.3 ‘

Sciences

Mathematics 6 8 4 6 10 L 2 5.7 ;

¢ Biology 3 8 6 6 5 6 10 6.8 :
Chemistry 8 8 12 3 . 3.8
Physics 8 0 6 3 8 L4 6 6.2

Other L 8 8 3 _6 L,1 4

Sub~totals 29 26 32 27 31 20 24 26.7 j

Related Technical ig

Drafting 3 2 1 4 4 1 2,0 ;
Hydraulics 3 3 3 2 1.3
- Surveying 3 3 L 1.2
Contracts, etc, 2 3 3 2 1.3
Other i3 ___. .3 _3 _4 s 3.0
Sub-totals 11 1 1 13 16 6 6 8.8

Pollution Control

Water and Wastewater 8 e 6 6 12 8 2 6.8
Air Pollution 3 3 4 2 1.5
Solid Waste Disposel e 0.0
Environmental Health 2 4 8 3 3 11 12 6.8
Other _ 3 4 5 2,7
Sub-totals 15 317 22 11 15 24 18 17.8
TOTALS 70 68 69 65 T+ 66 TO X 68.6

*
College and Program Titles:

1 Hudson Valley Community College, Troy, N. Y.; Environmental Health
Technician

2 Broome Technical Community College, Binghamton, N, Y,.; Environmental
Health Technician

3 Ag. and Tech College, Morrisville, N, Y.; Environmental Health Techni-
cian

i TFayetteville Technical Institute ; North Caroliana; Sanitary Engineering
Technician

5 Milwaukee Technical College; Sanitation Technician

6 Ferris State College, Big Rapids, Michigan; Environmental Sanitarien
Assistant ’




Appendix VIIT

FROPOSED ASSOCIATE DEGREE FROGRAM in POLLUTION CONTROL TECHNOLOGY

OBJECTIVES of the CURRICULUM

I, With regard to the student, the objectives of the

Yeeseseeegeeritore desssens

pollution control technology curriculum are:

TN DU TN N LR LA

A, Generel - To prepare & graduate who is:

1. Ready for employment as a technician in a
variety of pollution control aress;

2, Ceapable of productive effort for the employer
shortly after graduation;

3. Motivated to remain in contact with the
chenging technology of pollution control;

l, Capable of meeting the academic requirements
for certification as & wastewater plant
operator, water treatment plant operator,
and as technicians in other pollution control
areas, (See Appendix VII.)

i
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B, Technical Competence -~ To prepare a person who is
knowledgeable concérning:
1., TFhysical, biological, and mathematical
4 sciences related to pollution control;
{ 2, Water and wastewater treatment, solid
s waste disposal, and air pollution control;
! 3. Treatment plant operations, sampling and
laboratory procedures, and the collection
; : and recording of data;
5 4, Fundamentals of hydraulics, drafting, and
surveying,

C. General Education - To broaden the individual through
exposure to:

] 1, Oral and written communications;

3 2, Social sciences;

3 3

: L

Legal aspects of contracts and specifications;
: Elective courses directed toward a
1 specialized area,

- -

II, With regard to the program, the objectives are to
provide & pollution control curriculum which is:

1 A, Adequate preparation for further education at
: the baccalsureate level;

B, Acceptable for accreditation by appropriate
agencies;

C. Viable and respousive to the changing technology
of pollution control,




Appendix VIII (cont.) SUGGESTED 56
REQUIREMENTS for an ASSCCIATE DEGREE
in

POLLUTTON CONTROL TECHNOLOGY

ECT is Pollution Control Technology

Note;

EG is Engineering Graphics
MET is Mechanical Engineering Technology

CET is Civil Engineering Technology
GNT is General Studies Technology

and Sub-~Division 3

*
CHM 110 is being specified for the core curriculum in place of CET 209 as

was originally proposed in the questionnaire.
the repeated comments in the questicnnaire for the additional chemistry,

e A e A s

This change resulted from

FRESHMAN YEAR ]
. (15t Bemester) (2nd Semester) f
Course No, Title Credit Cotirse ‘No. Title Credit
FCT 110 Introduction to EG 110 Drafting ‘
Polliution Control 2 * Fundamentals 3 3
CET 104 Elementary Surveying 3 CHM 110 General Chemistry :
CHM 109 General Chemistry L with Qualita~ ;
ENGL 101  English Composition I 2 tive Analysis )
MA 151A Elementary SOC 100 Introductory 3
Mathematics 5 Sociology 3
MET 100 Applied Engineering BIOL 200 Introduction to
Computations 1 Microbiology 3
PHYS 220 General Physics 1 :
17 17
SOPHOMORE YEAR 3
(3rd Semester) (bth Semester)
Course No, Title Credit Course No. Title Credit :
ECT 210 Sanitery Chemistry ECT 221  Air Pollation :
and Biology L Control 3 i
PECT 220 Water Supply PCT 222 Soiid Vaste ;
Operations b Disposal , 2
CET 253 Hydraulics and T 223 Wastewater Treat-
Drainage 3 ment , h
SFE 11h4 Fundamentals of ART 276  Contracts and
Speech Communi- Specifications 2
. cation 3 GNT 220 Technical Report
PHYS 221 General Physics 4 Writing 3
Elective 3
18 7
Possible Electives:
ECON 210 Principles of MA 223A Differential
Economics 3 Calculus 3
IS 152 Human Relations in MA 22hA Integral Calculus 3
Industry 3 PSY 230 Elementary
IS 268 Elements of Law 3 Psychology 3
CET 209 ILand Surveying

e et




POLLUTION CONTROL COURSES

Semester
Hours
Class Lab Credit

Introduction to Pollution Control 1 3 2
. Disease Transmission
> VWater Resources and Water Treatment
Wastewater Treatment
Air Pollution Control
Solid Waste Disposal
Recreational Sanitation
Industrial Hygiene
Food and Milk Sanitation
Governmental Regulations

Iab: Field Trips, Films, and Seminar

4 Senitury Chemistry and Biology 2 6 b
3 Development of skills in and knowledge
of laboratory procedures applicable to:
2 Water Treatment
- Wastewater Treatment

P R I S P KT

Iab: Analytical Iadb

Water Supply Operations 3 3 b
Operations and Maintenance
Chemical Dosages
Equipment and pumps
Feeders
Distribution Systems
Record Keeping

Lab: Field Trips, Computations, and
Analytical Iab

. Wastewater Treatment _ 3 3 L
3 Operations and Maintenance

3 Chemical Dosages

- Equipment, Pumps, and Feeders

Collection Systems

Stream Surveys

Record Keeping

Iab: Field Trips, Computations, and
Analytical Iab

Air Pollution Control 2 3 3
Sources and Types of Pollution
Effects of Air Pollution
Sampling Procedures and Analysis
Control Methods

Iab: Analyticel Iab

Solid Waste Disposal 1 3 2
Refuse Collection
Composition and Character of Refuse
Sanitary Iandfill
Incineration
Composting

Iab: Field Trips, Computations an Analytical lab 79
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Appendix IX

EXAMINATION and CERTIFICATION of TECHNICIANS

The training of personnel for the operation of water and vastewater
treatment plants has been generally an ON-THE-JOB activity by Indiana
utilities. There is extremely limited movement of operating personnel
from one plant to another. When vacancies do occur, city officials fre-
quently make appointments from a political gtandpoint rather than on the
basis of an applicant's capability. It is regretable that frequently
poorly trained individuals are placed in charge of multi-million dollar
facilities, with operations critical to peoples' health,

Purdue University and the Indiana State Board of Health have spon-
sored in-service and "short school" training programs for over 20 years.
Participation ie almost exclusively by operators already on the job and
the total enrollment represents only a small fraction of the operators,

Water works plant operators... A recent approach designed to upgrade
the quality of water and wastewater plant operators has been a licensing
or certification procedure. In 1959, a program for the voluntary certi-
fication of water works operators was started by the Indiana Section of
the American Watsr Works Association. Since then, over 200 operators
have been certified by voluntarily taking one of the various written
examinations., However, these certified operators represent only 83
Indiana communities (since some cities have several certified operators):
there are 593 communities with public water supplies in Indiana! The
certification program therefore cannot be s=aid to supply sufficient quali-
fied operators -- but it does stimulate some operators now on the job to
seek additional training which will further develop their abilities.

In the current Indiana Legislature, a law is being proposed to make
certification of the water worke supervisor mandatory. Passage of this
law would increase the requirement of "certified" operators many-fold. The
current situation is not good -- Indiana has practically no new, young,
certified operators for a city adminietrator to choose from.

It is the intent that the proposed pollution control curriculum would
provide the necessary training so that a capable student could pass the
appropriate mandatory or voluntary certification examination when it is
offered at the end of his two-year Associate Degree course,

Wastewater treatment plant operators... An act wag enacted by the
General Assembly of the State of Indiama in 1967 which ves dezigned "to
rrotect the public health and to conserve and protect the vater resources
*f the state; to provide for clagsifying of all wastewater treatment plants;
to require the examination and certification of operators as to their com-
petency to supervise the operation of such plants, to prescribe the powers
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Appeundix IX (continued)

and duties of the state health commissioner in these matters; to provide
for the promulgation of rules and regulations; and to prescribe penalties
for viclations of the act"19/, This act was in full force and effect on
and after July 1, 1968, So it is now required by Indiana Lew that the
wastewater treatment plant operator supervising the plants' operation be
certified. The health commissioner has prescribed written certification
examinations which are designed to test the operator in his knowledge,
ability, and judgment in wastewater treatment,

As in the case of the water treatment plant operators, however, the
requirements for new, young, certified wastewater plant operators far
exceeds the supply.

The proposed pollution control curriculum is designed so that each
student, at the end of the two-year course would &lso take the wastewater
plant operator 'certification” examination. (See Appendix VIII.) Course

e e e S S

content is such that & capable student should be able to pass satisfactorily

one of the State Boerd of Health's Wastewater Plant Operators examinations

Other pollution control technicians,,, Although no certification for
eir pollution control technlclans, solid waste disposal, or other environ-
mental control personnel is currently required, the proposed associate
degree curriculum does attempt to provide a background and operational
knowledge to assist these individuals for competency on the job, It is
believed that in time, more occupations in this fleld'w1ll require examin-
ation and certlfication or comparable actions,
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Appendix X

SUMMARY of COMMENTS of SURVEY RESPONDENTS

There were 42l returns from members of the Indiana Manufacturers
Association (IMA), 111 returns from members of the Indiana Section-American i
Water Works Associstion (AWWA) and 46 returns from members of the Indiana 3
Vater Pollution Control Association (IWPCA). Many respondents took advan-
tage of the opportunity to write in their comments concerning the proposed
pollution control program and curriculum. A summary and some typical
comments are presented in this appendix. '

R Y

IMA AWWA IWECA :
POSITIVE VIEWS or COMMENTS

Commendation or praise 90 60 32

i et o SR

NEGATIVE POSITIONS

Too small a firm or operation 15 2 ~

Too expensive to hire technicians x & b --

Union agreements preclude hiring technicians 3 1 -
RESTRAINTS

Government financial limitations or % XN

regulation requirements 6 11 3

*
Union agreement essentially required that this occupationsl level
(technician) was attained by members through experience and seniority.

*¥
These IMA respondents indicated that they are complying with pollution
control as the present law required-=--pollution-wise and personnel-wise,

These AWVA respondents indicated that the existing finencial structure,

controlled by their local governments, could not afford the hiring of
these technician graduates,




Appendix X (continued)

COMMENTS on the ADEQUACY of the PROPOSED CURRICUTUM

IMA AWWA  IWFCA

MORE EMPHASIS ON:

Laboratory work experiences (see related comments :

below) T 5 - 3

Field work 6 - 1 1

Chemistry 5 2 1 :
Survey of instrumentation 3 - 1

Training in (sanitation/water) plant trouble ;

shooting 3 2 - ;

Industrial and mechanical engineering 3 - 1 3

Training in (sanitation/water) plant operation 2 2 -

Industrial waste pollution control 2 - - ;

Hydraulics 2 - - 3
Thermodynamics and heat transfer 2 - -

Federal, State, and local pollution regulations e - - :

Management, organization, and office procedure 2 1 1 3

Three or four year course 1 - -

Sociology 1 1 -

Drafting 1 1l 1 :
Biology 1 - -
Provisions for R&D background 1 - -
Other (mathematics , €conomics and English) - 3 -

LESS EMPHASIS ON:

: Specialization 1 - -
Sociology - 3 -
E Speech - 3 -
. Elementary surveying - 2 -
i fand surveying - 1 -
English - 1 -
o Electives - - 1

TYPICAL COMMENTS PERTAINING to TABORATORY WORK EXPERIENCES
IMA MEMBER COMMENTS:

1. Use a genersl laboratory = train technicians in use of various
instruments and equipments for conducting standard laboratory tests.

2, Quantitative analyses and instrumentation courses are needed,

3. The proposed curriculum should provide an adequate background for much
of the routine work involved in pollution control activities,

4, The curriculum should include chemical analyses ~ especially covering
standaxrd methods,

5« Needs more work in sanitary chemistry, air sampling and analyses.

AWWA MEMBER COMMENTS :

1. The program should train a man for plant operation; more specifically,
for lab work and plant trouble shooting.

2, Seems short on routine lab tcets or equipment efficiency studies.

Cu s v
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BIBLIOGRAPHY OF MANPCWER STUDIES AND REPORTS

School of Technology, SCC-A Office of Manpower Studies
Purdue University Director, Professor
lafayette, Indiana 47907 J. P, Lisack

Manrower Report Title
65-3 - Technician-Level Educational Planming for the Chemical Technolo in Indiana
20 Oct, 1965. Ixamines industries related to the Chemical technology. Presents

scientists, engineers, and technicians as a percent of total employment in ma jor

industries. Expleins methods of computing technician requiremente by industry
and locale. Includes related occupational titles and sample chemical technology
curriculum,

éé;l_- Technician-Level Educational Planning in the Greater Lafa%ette, Indiana Area,
Concerning the Flectrical/Electronic_Techrology, January, 1066. Determines num-
bere of technicians needed ennually in industries employing electrical/electronic
type technicians. Exemines ten year trends in local employient and projects re-

quiremente into future. Discusses occupations concerned, orientetion of educa-
tional programs, curricula, and collatercl” items.

66-2 - Employment Trends in Five Indiana Counties, 1 February 1966. Presents pop-
ulation and employment trend date for significant industries to facilitate
technical education and facilities plamning. Compares county and state data.

66-3 - Occupations, Qualifications, and Areas of Work in Architectural, Construc-
tion and Related Fields for Jobs Above the Skilled Craftsmen Level, 10 March 66.
Describes selected occupations to assist faculty concerned with determining
requirements for and objectives of related educational programs. Occupational
titles, definitions and qualifications are shown with required education,

vocational preparation, and aptitudes.

66-l - Foundry Technicians and the Foundry Industry in Indiana, 30 March, 1966.
Examines the foundry industry, manpower requirements, and the kind of educa-
tional progrem needed - for foundry technicians. National menpower factors
are corroborated in a survey of 125 Indiana foundries: survey respondents’
opinions of educational needs (by subjects and courses) are included.

66-5 - Employment Trends ard Technicien Needs in liayne County, Indiana, "The
Richmond Study”, 4 April,1066. Determines an approximation of the kinds and
numbers of technicians needed for preliminary educational program planning.
Presents economic, manpower and employment trends data as well ag listings by
locetion and description of products of the more important industries. De-
gcribes methods used. ' '

66-6 - Methods and Rationale for Determining Technician-Level Manpower Require-
20 July, 1966. A general

ments by Locale - and for a Specific Industr
Teview of sources of manpower data, ratios, factors, and methodology related
to computetion of estimates of technicians for industries or for a given locale.

66-7 - Selected 'Technical Education Neede in Howard County, Indiana, "The Kokomo
Studz", 1 August, 1066. Examines manpowver, industry and economic factors to
jdentify kinde and levels of post-high school technical educational programe

that may be needed.  Preseute results of survey wherein the needs for these
identified progrems are verified. Describes methods and instrumente used.

66-8 - Selected Manpower and Employment Data for Delaware County, Indiana end Six
Contiguous Counties, 15 August, 1966. Compiled to assist in broad initial
planning for establishing regional educational and training programs. State

and regional population; employment, wage and industry data; and manpower
factors are included.
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Maapower Report Title

66-9 - Region One Manpower Study. (N.W. Sector of Indiana) 18 October, 1966.
This report is a projection - ten years into the future - for seven counties.
It includes estimated changes in employment by industry and changes within
occupational groups. Has special notes on needs for initial and continuing
education, and on rising hiring standards,

66-10 - Manpover and Training Needs in Fluid Power, 30 November, 1966. Contains
(1) specific manpower requirements at five occupational levels in fluid power
technology - with factors applicable to various major industry groups; (2)
Types of educational courses needed; (3) The depth of understandings required
at each occupational level in fluid power courses, and supporting technical
and other courses; (4) Comments of representatives from Indiena industriee.
Includes methods and questionnaire used. '

67-1 (Indianapolis); 67-3 (Calumet); and 67-4 (Fort Wayne) - Manpover Require-
ments for Industrial Illustrators and Draftsmen, (thru August, 1067). A series
of reports for metropolitan areas indicated containing: (1) Background date re
needs, employment, and salaries of technicians and draftsmen; (2) Occupational
descriptions, qualifications, education and trairing; (3) Results of surveys
to determine current and future needs and training program information; (L)
Discussion of the impact of future technological changes on the drafting pro-
cesses ~ and their effects on draftsmen qualifications. The hypothesis is
made - and proven - that greater work complexity and advances in technology
affecting the drafting processes, have made the utilization of Tracers less
profitable; Job entry level is moving to the higher level of Detailer with
better educational preparation.

67-2 (Indianapolis); 67-5 (Calumet); 67-6 (Fort Wayne); 68-1 (Kokomo) - Computer
and Electronic Data Processing Manpower Requirements, (thru March, 19333.
Reports resvlts of research and surveys for metropolitan areas indicated con-
cerning: (1) Background info re computers; (2) Job descriptions and qualifi-
cations of 23 computer and EDP occupations; (3) Numbers of people emgployed,
current job vacancies and projected requirements; (4) types of equipments and
nature of ccmputer applied functions; (5) Training and educaticnal pregrams;
and (6) Ratios of computer jobs to total employment and job categories.

67-7 - Requirements for Personnel Staff Members and Supervisors, 28 December, 1967.

Report contains factors - or ratios - of personnel staff members to total em-
ployees in each industry group. The past, present, and projected ratios and
trends are developed for first-line supervisors (viz., foremen):
e.g. In 1952, there were 29 employees for each supervisor,
" in the early 60's there were 20 employees per supervisor,
in 1967, there were 18 employees per supervisor, and
by 1972, there may be only 15 employees per supervisor. .
The annual returring losses, growth factors, and educational remifications are

described. Factors are applied to industries in the Northeast Region of Indiana.

68-2 - Indiana's Need for Aseistants in Veterinary Medical Practice, 15 May, 1968.

Study points out the neede for, identification of, description, education and
control of auxiliaries to the professional veterinarian., Results of a survey

of all practicing veterinarians in Indiana are presented. Report includes: (1)

Titles, descriptions, duties and qualifications of animal technicians, small
animal hospital attendants, livestock health attendants, and others; (2) The
numbers of these auxiliaries now employed, current job vacancies, and future
requirements; (3) Salary and training matters; (4) The need for licensure

or registration, and methods to be used; (5) Gomments of veterinarians; and
(6) Related Conclusions and Recommendations.
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Manpower Rerport

68-3 - Study of Computer Use in Medium-sized Manufacturing Firms,

1 August, 1968, This study examines the utilization of computers
by medium-sized manufacturing concerns engaged in the fabrication
of non-durable materials or light weight durable materials,
Sampling techniques were used to acquire date from companies
throughout the U.S. and a five-state midwest region by mail, plus
& telephone interview with a special sample of midwest companies,
The study includes: usage of EDP equipment, utilization by functional
areas, estimated efficiency and dollar return on computer investment,
manpower requirements and training and salary matters, major problem
areas encountered and summaries of the survey findings. A review
of pertinent literature is also reported in the study.

68-l - A Proposed Iand Surveyor Beccalaureate Program and the Need for
Iand Surveyors in Indiana, 15 September, 1938. The purpose of this
study is to provide data and recommendations concerning lend
surveyors in Indiana. This report contains the present employment,
Jjob vacancies, and projected requirements for land surveyors.
Data was acquired through questionnaires sent to all County
Surveyors, the State Highway Commizsion and other government
offices, to private practice surveying firms, and to selected
firms in industry. The study establishes that substantial present
and projected needs exist for land surveyors. The study provides
data and information useful for related curriculum development,

A proposed baccalaureate curriculum designed to prepare
professional land surveyors is included, Survey respondents
indicated a favorable attitude towards the proposed progranm,
gave some constructive suggestions, and indicated they were
willing to hire graduates at reasonsble salaries.

The requirements for State registration of professional
land surveyors are also discussed.

NOTE: Copies of these reports are available for $1.50 per copy
(Indiana Government and Educatioral Offices exempted), Please make
check payable to Purdue University.
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