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HEALTH RESOURCES
AND SERVICES ADMINISTRATION
“HRSA—Helping Build A Healthier Nation"’

The Health Resources and Services Administra-
tion has leadership responsibility in the U.S. Pub-
lic Health Service for health service and resource
issues. HRSA pursues it objectives by:

« Supporting states and communities in deliver-
ing health care to underserved residents, moth-
ers and children and other groups;

* Participating in the campaign against AlDS;

» Serving as a focal point for federal organ trans-
plant activities;

s Providing leadership in improving health profes-
sions training;

» Tracking the Supply of health professionals and
monitoring their competence through operation
of a nationwide databank on malpractice claims
and sanctions; and

 Monitoring developments affecting health facil-
ities, especially those in rural areas.
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EXECUTIVE SUMMARY

Concern with-environméntal impacts on health has grown in
recent years. Since the late 1960's, numerous governmental pro-
grams have been adopted to address environmental problems related
to air, water, milk, and food, radiation, occupational safety and
health, ‘noise .and hazardous: materials. At the Federal level, new
environmental health agéncies have been established, such as the
National Institute for Occupational Safety and Health, National
Institute of Environmental Health Sciences and the Environmental
vrotection Agency, to join long established agencies of the
Public Health Service like the Food and Drug Administration in

.coping with public concerns in the: area. ©Legislation such as the

Clean Air Act, Safe Drinking Water .Act and“Superfund have been

passed, All of this activity has created a substantial demand

for additional environmental health personnel.

The growing importance of environmental health is under-
scored by the health objectives stemming from the Surgeon
Geheral's 1979 Report op_Health Promotion_and Disease Prevention.
Of the 226 objectives delineated to fulfill the purposes of that
Report by 1998, 57 (25 percent) are in the areas of toxic agent
and radiation control, occupational safety and health, and acci-
dent prevention and injury control. A recently issued Midgcourse-
Review of progress toward attaining the health objectives showed
that much more needs to be done. For example, of the 20 objec-
tives in toxic agent and radiation control; -none has yet been
achieved. Four are on track to be met by 1996 and there are no
data to track progress on the remaining 1l6. -Among the important
objectives related to environmental health are the reduction in
lead toxicity in children, prevention of birth defects and mis-
carriages due to exposure to toxic substances, the reduction of
work-related injuries or death, and the reduction of the home
injury fatality rate.

In order to achieve these key health objectives and evaluate
the impact of various environmental insults and implement legis-
iation, large numbers of highly trained environmental health pro-
fessionals are required. It is extremely important to know how
many of these health professionals currently exist, the adequacy
of this supply in relation to demand and need, and what future
demand and need are likely to be. Currently, little comprehen-
sive and accurate data with which to evaluate the environmental
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health work force exist., The supply of environmental health per—~
‘sonnel has been Variously estim&dtéd at between 25,000 and 600,000
depending on how the work force is defined and measured. Reports
to the  Congress in recent years on thé status of health personnel
have emphasized this lack of data and: noted that this makes sens-
ible ‘planning of educational programs very difficult,

T6 help close the information gap on the environmental

,hgglth*WQrk.fﬁtcekxtheUHeaLtheResources and. -Services. Administra=

tion's Bureau of Health Proféssions contracted with Levine

Associates, Inc, to quantitatively and qualitatively evaluate

enhvironmental health personnel supply, demand and need and to

_.make recommendations concerning the means by which deficiencies

could best be corrected. The methodology for thils evaluation was
to: (1) develop a taxonomy of the major environmental health
specialties; (2) develop resource materials including a compila-
tion of existing studies; (3) commission background papers on
the status of the work force in each specialty area; and, (4)
convene fifty -of the léading =xperts in the nation in: a workshop
at Airlie House in Warrenton, Virginia on July 13-16, 1987. A
compilation of previous studies of the work force, the background
papers, and the experts' collective knowledge and expertise were
used as resource materials in making estimates.

The workshop participants represented a broad spectrum of
environmental health areas and all levels of government, private
industry, academia: and professional associations., They were
organized ‘into’ five groups according to the similarity of their
specialties to arrive at a consensus on supply, demand and need

for each specialty area. The five groups addressed the following

areass;
® Air and Water Quality
‘® Milk & Food Protection and Institutional Safety & Health

® Hazardous Materials Management and Epidemiology, Toxic -~
ology & Risk Assessment

® Occupational Safety & Health and Radiological Health

e Land Use Planning & Management, Solid Waste Management,
Housing, Vector Control, Injury Control, and Consumer
Protection & Safety

Following the workshop, the participants in academia de-
veloped estimates of the supply, demand and need for faculty in
environmental health using the results of the five groups' posi-
tion papers.

The workshop and the work performed in preparing background
materials and in synthesizing the various commissioned papers and
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group reports after the workshop fills a void in a most impcrtant
area: -environmental health Ppersonnel 1nf;rmat10n. The workshop
report is ‘unique and 1mportant as the first attempt to
‘comprehensively analyze the environmental health work force in
its ‘entirety from the standpoint of supply, demand and need.

According to available data and estimates made by the work-
shop part1c1pants, there are approximately 715,000 persons

_ empioyed in profes51ona1 and technical positions in the environ-

mental health WoFK Torce in 1587+ -Only :88,068; or about I¥ per-
cent, have formal education in env1ronmenta1 health and can be
called. environmental health professionals. Another 155 000 (22
percent) are profess1onals with relevant skills. such as engineers
and -chemists who are currently conductlng environmental health
act1v1t1es but who have no training in public health. The
remaining 486,000 members of the work force , two-thirds of the
total, are techn1c1ans or operators who are not academically
trained in programs leading to at least a bar=zalaureate degree.
There are additional needs today for 121,000 p:ofe551onals in the
various env1ronmenta1 health specialty areas.

In addition to large quantitative needs for more environ-
mental health specialists, the experts found that a large portion
of the present work force is inadequately trained, Workshop
;participants estimated that approxlmately 40,000 members, or 17
percent, of the professional ‘work force is 1nadequate1y trained.
Many individuals currently in the work force do not meet the
minimum educational, experience or certification requirements
1dent1f1ed’by workshop participants, including occupat10na1
health nu?ses and physicians, hazardous materials managers, in-
stitutional environmental health practitioners, and others. Fur-
ther, due to rap1d change in technical areas and program priori-
ties, the skills and knowledge Of current practitioners urgently
need to be upgraded.

The majority of eénvironmental programs involve the adminis-
tration of environmental laws or relate to cleaning up the
environment. Thus, a large proportion of environmental health
pei'sonnel are employed in government agencies at the Federal,
stace and local levels, Practitioners are also employed by in-
dustry, educational institutions, consulting firms and others in
the private sector. Thus, all sectors of society need to be con-
cerned with work force problems in environmental health. These
problems are found in a wide array of specialities including
wastewater personnel, milk and food sanitarians, institutional
environmental health managers, environmental epidemiologists,
environmental toxicologists, hazardous waste managers, industrial
hygienists, occupational health nurses, occupational health phy-
51c1ans,_solld waste managers, and environmental health profes-
sionaldé in housing, vector control and injury control. Shortages
are particularly acute in ‘the area of hazardous materials manage-

ment because of a largé ..ccd for these professionals, the diver-
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sity jof skills required, and the necessity to maintain a high
level .of competence. '

The workshop participants also made projections of environ-
mental health work force supply, ‘demand and needs to 1992. The
work force supply is expected to grow at arate of about two per
¢ cent per year, with some small gains in overall quality .and
. '~ quantity in relation to need. 1In five years shortages will still
remain. Most employees will continue to be professionals from
other fields, rather than environmental health professionals..

While the private sector plays a very important role, pro-
tection of the environment is primarily the responsibility of the
various levels of government. Therefore, solving the work force
problems identified by the workshop participants should be a
governmental priority. According to the participants, if we are
to clean-up our water supply, our indoor and outdoor. air supply,
and our hazardous waste sites, protect our food supply, and,
prevent injuries in homes and at the work site, there must be a
national plan. The experis believed that government has failed
to provide the leadetship that it should for such planning or for
developing the supply of properly trained personnel that is

essentisl for effective and comprehensive environmental program
managenent.

The Public Health Service should take the lead in developing
such a plan to delineate the necessary training and education of
the work force in order to provide needed services efficiently
and- effectively. The Public Health Service sbould work closely
with the Fnvironmental Protection Agency and other Federal
agencies in the development of a plan addressing education angd
training of personnel in both formal and informal modes, includ-
ing bachelors, masters and doctoral degree programs, associate
Gegreé programs, continuing professional education programs, and
seminars, and self-teaching and extension courses. The plan
should also address the retraining of personnel for service in
new and emerging areas of environmental health, such as risk
assessment. Working together on such a plan would help bring the
Public Health Service and the Environmental Protection Agency

closer in developing strategies and programs to meet work force
needs.

Participants at the workshop felt that it was essential that
these educational vehicles élizit Federal support. It was sug-
gested that a percentage of funding support for each major envi-
ronmental law should be set aside for this purpose. 1In addition,
to implement a national plan successfully, all levels of govern-
ment must establish a process whereby education and training
would be available to personnel who are implementing Federal laws
and regulations affecting health, safety and the environment.




, 7‘Specificfrecommendatiqns concerning training, education,
credéntialing and the .utilization of personnel include:

¢ 1Increase Federal support of basic (e.g., collegiate) edu-
cation programs in environmental health.

e Provide funds to upgrade the professional skills and
knowledge of individuals in technical positioiis.

‘9 Develop-role .delineation models for the major environ-
mental health specialties (as guides to curriculim design
-.and. credentialing).

e Develop basic or core curricula for the various special-
ties in environmental health.

e Place more emghagis on graduate training including the
preparation of academicians.

e Establish credentialing (education program accreditation
and practitioner certification) policies and procedures.

o. Develdp effective continuing education systems.

o Explore the cross-training of other health professionals
in the fundamentals of environmental health.

e Develop innovative solutions to work forcCe problems such
as a Food Protection Academy modéled after the FBI
Academy.

Finally, the experts addressed the severe gaps ih data that
make work force evaluation and planning extremely difficult. The
following recommendations were ‘made concerning these gaps:

o Reliable data about the actual qualifications of indivi-
duals who now serve in environmental health positions
must tbe assembled.

e Reliable data about educational opportunities in environ-
mental health must be -obtained.

e Federal funding should be provided for a comprehensive
survey of the.current environmental health work force.

e Environmental health work force measurement and -analysis
funding should be:. obtained by the transfer of a small
percentage of service funds (for -example, one percent of

the Superfund) to this activity.
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1. OVERVIEW AND SYNTHESIS

This ;epgrtlcontaipsuari materials pertinent to an intensive

‘evaluation of the environmental health work force conducted in

1986 and 1987. A workshop was one of the key tools used in con=
ducting: this study. The -workshop biought together approximately
50 experts in the various areas of environmental health; from
académia, government agencies, private industry, and professional
associations to make estimates of environmental health peérsonnel
sup, 1y, demand and need.. Previous estimates of these ‘environ-

ment i1 hedlth work force parameters were very limited and impre-

cise. Thus, congidering the increasing: concern over environment-
al issues in recent years, this study meets an important need.
This study's workshoo represented thé culmination of a Very
intensive prior effort by Levine Associates and the staff of
Bureau of Health Professions in which: 1) an intensive litera-

ture search was conducted to uncover existing data on the envir-

onmental health work force; 2) thirteen authors were commis-
sioned to prepare :background papers on the various environment&l

health specialties for distribution prior to the workshop; -and,.

3) participants were selected who were experts in different spe-
cialties.” After thé workshop was held, an extensive effort was
undertaken to synthesize, analyze and. refine all workshop mater-<
ials. This report ¢ontains the results of the workshop and the

subsequent findings, synthesis, analysis and refinement.

. . The report begins with an overview -and synthesis of the
workshop and post-workshop environmental health work force analy-
ses including a summary of estimates -and a review of the main
concrusions and recommendations developed in the course of the

study. This is followed by the introductory remarks and keynote

address ‘delivered:.on the .eve of the workshop. Next are summaries

of the commissioned papers and the position papers prepared by

workshop participants. The main body: of the report ends with

concluding remarks by the keynote speaker Mr. Larry Gordon. Ap-

pendices contain a bibliography, workshop agenda, list of partic-
ipants .and definitions of terms used at the workshop. ]

This réport is unique, being the first attempt to analyze
the environmental health work force in its entirety from the
standpoint of supply, demand and need. It thus fills a void in
an.increasingly important area.

-
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1.1 ‘THE FIELD OF-ENVIRONMENTAL HEALTH

In 1979  the Surgeon Génera1‘$ Répoft on health promotion and

disease prevention, H ‘ .2, gave special prominence to
‘the role of environmental health in improving the: health status
of the American people. Three of the fifteen pridrity areas
identified in' the Report. Toxic Agent and Radiation Control, 0c-
cupational Safety and Health; and Accident Prevention and Injury

‘Control, dealt specifically with environmental health. QObject-

Ay or- the Nation, the 1988 report that initiated the implémen:-
tation of "thé national strategy -contained in He: .hy_People,
clearly stated: that the control -of environmental hazards such. as

- air..and water QmiSSions/effiuentsL‘.azaQGOus'Wastes; and occupa-

tional exposure and injury is essential to health promotion and
disease prevention. Of ‘the 226 objectives. for 1990 listed in the
report, 57 or 25 pércent are concerned with environmental health.

In- 1986 the Public hoalth Seérvice published The 1996 Health
QObjectives for the. ion:. . A_Midcourse Réview. As the title
indicates;‘thisi%epgrt;aésesées progress toward reaching the ob-
jectives in. the first half of the decade. The 20 objectives on
‘toxic agent and radiation control, for example, were developed
with little -or no. baseline ‘data. For the most part, although it
is .clear that great progress has been made, national data are

-still not available to measure achievements in this area.

In the area of occupational safety and health, 29 objectives
concerning. the prevention of diseases, injuries and fatalities in
the workplace were developed. As of 1985, foiir objectives re-
lated to improving health status had been met or were on: track to

‘be- met by 1994. These four concern the incidence of work-related

fatalities, disabling injuries, skin diseases and disorders, and
work. days lost due to injuries. 2dditional objectives concerned
‘with devéloping standards for .occupational safety and health and
improVing'SurvéillanCe and evaluation systems are likely to be
achieved: by 1994, The Public Health Service could not measure

progress toward achieving the majority of the remaining objec-

tives in this priority area -due to a lack of appropriate data.

_ Seventeen objectives on accident prevention and injury con-
trol were developed in 198@. Three of these were met by 1985,
Nine more aré expected to be met by 1996. Unlike the other two
areas discussed, new data systems to measure progress in this
area were being implemented for the remaining five objectives;
however, a lack of .data still makes measurement difficult.

The emphasis on envirqnmental health in the 1996 Health 0Ob- .

Jectiveg and the expansiéa of the field of environmental health
has had a significant impact on thé environmental health work
force. The demand ahd neea for many types of practitioners has
increased. Todays' practitioners must ‘have an ever-increasing

‘breadth and depth of knowledge.

L e i SRS
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L an1ronmenta1 health personnel work in a large variety of
e dlsc1p11nes and: address a multiplicity of problems in their at-
A tempt to:prevent, eliminate and control environmental hazards.
i Thesé 1nclade- 3
Air, water and soil contamination
“So]1d waste management

“Toxic waste ‘manhagement:

Rad1at10n safety

Workplace hazards
. Food:-contamination -

Noise control

Vector control and pest1c1des
‘;Ac01denta1 injuries

;Consumer product safety
Véhicular safety .

Housing.,

Recreatlonal aréas and waters
Land use

Institutional health and safety

L( e} T »E‘mtp‘;l Q:‘!g:s‘ .

The majority of environmental health pract1t10ners are em-
ployed :by Federal, state and local publice agenc1es. Accordrng to
_the 1979, A Heé , these agencies em-
,ployed approxlmately 808 percent. of the work force. In recent
years; the percentage of the work force emoloyed by private in-
-dustry has been increasing. At the Federal level, in add1t10n to
the an1ronmenta1 Protection Agency, employers include the Public
7 Health Service components such as the Centers for Disease
e 'Control, the National Institute for Occupat10na1 Safety and
- Fealth, the Food and Drug Administration, and the Natioral Insti-
tute of Environmental Health Sciencés. Many state and local gov-
ernmént agencies employ environmental health perSonncil, including
public health departments, water and sanitaticn departments, en-
. ‘vironmental protectlon agencieées, agriculture and fisheries de-
. partments, labor departments, and nuclear energy agenc1es. Pri-
g vate sector personnel work in industrial organizations, and for
. consultlng firms,. profess10na1 assoc1at10ns, and universities.

‘ » ‘ . . 4
eoc 000000000000

Environmental health encompasses many job classifications
and. titles, including sanitarian, engineer, industrial hygienist
and environmentalist. The title "sanitarian" has been used for
half a céntury to refer to that practitioner who app11es technic-
. . al knowleédge based on the biological and chemical sciences to
i . reach environmental health goals. The duties of the sanitarian

: - have expanded substantially in recent years. In the 1940s, the

-
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,emphas;s~wé§40h inspection. More recently, that role has shifted
to reflect the increasing complexity of environmental health

" problems tesulting from man's technological advances.

Several attempts have ‘been made to develop an. all-inclusive

classification scheme for the environmental ‘health work force.

The various sections of the American Public Health Association

(APHA); including the Environment Section, have triéd to develop

such-.classifications for all publi¢ health personnel.. A complete
role delineation for sanitarians was developed by the National

Environmental ‘Bealth Assoc¢iation :(NEHA) with financial support -

from the Bureau of Health Professions, ‘That role delineation,

-dealing only with practitioners in. the "sanitarian® category, was
the first step in developing an improved credentialing process

for ‘the profession, The ‘sanitarian role was. divided into thrée

positions, each of which could bé classified according to major

areds of practice, positional hierarchy (career mobility), levels

of positions ‘(entry vs.. advanced), types of positions (generalist.

vs; specialist), and functions. The result of this study was the
report "Biueprint of Knowledges, Skills: and ‘Attributes” which was
used’ to develop the credentialing process, including proficiency
examinations and self-assessment tools, for the entry-level posi-

tions of technician and technologist.

By the end of 1987, 31 states had mandatory and five states

had wvoluntary registration programs for sanitarian practices; 1In

-

order to qualify for the title of Registered Sanitarian or its

equivalent (e.q., Environmentalist) in those states, a profes=
sional -examination must be passed. Eligibility requirements in

terms of education and experience vary somewhat by state, An
increasing number of states are establishing a continuing ‘educa-
tion requirement for certification xrenewal, NEHA maintains the
registration program it had developed in the role delineation

project.

. A major-difficulty in assessing the environmental health work
force ‘is that it is c¢omposed of persons with very diverse educa-
tional backgrounds, skill levels, duties and job titles, who work
in a variety of work settings and under varying auspices, both
governmer,tal and non-governmental. A clear definition of the
components of the work force is needed before quantitative evalu-
aion can be made, The work force can be described in two dimen-

" Sions, a vertical one of job content and a horizontal ohe des-

cribing level of skill, knowledge and responsibility required for
effective performance. The work force can be defined narrowly or
broadly. As one papér prepared for this workshop noted, "Is a

power plant operator whose primary responsibility is to generate

power and secondarily to prevent air pollution a member of the
environmental health work force?" Moreover, should only those
job categories requiring an acaderic degree be included in the

‘work, force? The different ways in which this work force has been

defined in the past accounts for the diversity of estimates.
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' \-‘A_ﬁ, ,appr.‘oéc\h‘/tov,d_’ef'»i'n ing the scope of the work force was pro-
vided by Larry -Gordon in his .opening. address to the workshop ‘(see

page 36). In it, e distinguished "environmental health profes-
sionals™ from "professionals in. environmental health.” The form-

er ‘category. is: educated in environmental health technology and in

the basic public ‘health skills of epidemiology and biostatistics.
To a great extent they are educated in accredited schools. of pub=
lic ‘health or .accrédited environmental programs outside schools

. of public health. Theéy function in a varieity of specialities as
.efivironmental epidemiologists and toxicologists, industrial hygi-

enists, milk and food sanitarians, and institutional -environment=-
al ‘health scientists and managers. Proféssionals 'in environment-
al -health include geologists, erngineers, biologists and physi-
cians.-who wotk in environmental ‘health programs but have not been

educated in an- environmental/public -health context.

In aéaitign to these two categories of professionals, two
additional categories of environmental health personnel were
identified: technicians and operators. These, are the largest

categories in. the environmental health work force, and are re-

.sponsible for the day-to-day conduct of progtam activities aad
tasks. Their qualifications do not include an academic degree.

_ The categorization:of the environmental ‘kealth work force
into four categories +- -environmental héalth professionals, pro-
fessionals in envitonmeéntal health, téechnicians, operators =-
provides. a useful framework for estimating supply/demand/need..
Also, it provides a distinction according to éducational back-

ground'and~aqtivities\pé;£brmed that rationally sorts out the
many job titles in environmental health. Further, it provides a
framework for ‘directing programmatic efforts, such as -education
sipport, to alleviate personhnel shortages.

Education/Training

Environmental health practitioners are trained in a multi-
disc¢iplinary .avproach toward controlling, preserving and improv-
ing: the envirt nment. At One time, a four year degree in the bi-
ological sciences was not necessarily a prerequisite for entry
into the field. Now, an increasing percentéage of employers re-
quire four-year or graduate level degrees in an environmental
‘health specialty. The second Report to Congress on Pvblic Health
Personnel in ‘the Uni . estimated that half o. the 26,000
sanitarians and industrial hygienists ‘in theé work force in 1978
had baccalaureate degrees, 30 percent had graduate degrees, and

15 percent had no- degree.

The nuniber of educational institutions offering environment-
al health programs is unclear. The 1979 n_ i :
Community Health Personnel statéd that 67 schools offered énvi-
ronmental health courses. at the undergraduate level and served
apptoximately 60809 students per year. About 15 to 20 of these
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‘schools had a . comprehensive program equivalent to:a major. By

1979 only six had been accredited by thé National Council for

Accreditation of Environmental Health -Curriculum since it bégan:

-accrediting such programs in 1967. Of the 158 graduate programs
with:-courses in this -field reported in 1979, only 60. awarded de-
'grees: in environméntal heéalth. About half of those degrees were

awarded by 23. §chools of public health. A 1988 study by the

American Society of Allied Health Professions determined that

there weéreé 106 colleges -and universities Wwith environmental
health programs. Adcording to a 1986 study by Trénton Davis,
there :are 64 'schools With undergraduate environmental health pro=
grams. Of these, 23 are accrédited by the Accreditation Cotincil.
In. addition; 24 'schools 'of public health provide graduate level
t:aihihgAinfenvironmentalvhéalgh. ‘Other programs in schools.of
ehgineering,—medicine‘and~health sciences offer graduate level
‘training in such areas as environmental engineering, industrial
‘hygiene; waste maragement, and occupational health.

‘The Bureau of Health Proféssions—has:exertedta»major influ-

ence .on ghyiponméhtgl,ahd'Qgcqpationai health training programs.
‘Since 1957, it has supplied financial support at the graduate
level., The Health Training Improvement Act of 1979 (P.L. 91-519)

provided Allied Health .Special Project Grants. for associate and

baccalaureate training in environmental health. During 1984, 189

students were awarded Public Eealth Traineeships in Environméntal
Health. There ‘has been a fairly steady decliné in the number of
‘traineeships awarded in this 'specialty since 1979 when there weére
300 trainees in the program. In addition to support from BHPr,.
the National Institute for Gccupatiohal Safety and Health pro-
vides educational support to the fields of occupational medicine,
nursing and safety and to industrial hygiene. A total -of nearly

$9 million was prévided in each of fiscal years 1984 and 1985 to..
support 15 Educational Resource Centers and other training pro-

grams at over 4@ colleges -and universities. A total of 143 grad-
uate students and 1148 undergraduates were enrolled in these pro-
‘gramss The National Institute of Environmental Health Science
provides support for research training in environmental health
through National Research Service awards. Training proarams are
divided into four enVirohmental areas: toxicology, pathologyv,
mutagenesis and epidemiology and statistics. '

Currently, credehtialing is mostly voluntary, except .in:

State and local agencies where a state registration or licensing
law is in effect. Seldom do these laws affect nongovernmental

* ‘This material was prepared by Joe Beck, Western Carolina
University -
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‘empioyees. The: prlmary reason for certification in the nongov-
-ernmental sector. is to obtain insurance for liability and in the

gQVérnmentgl ?eotor is ‘to enhhance job security and. pay.

The f1eld of environmental health has long accepted people
without & common knowledge base and attempted to train them in

‘the agen01es and bring them up to a minimum professional level -of
‘practice. myplcaJl‘b the government first hired and prOV1ded
‘baseline training and then industry ‘-hiréd the most prom1s1no or

moblle -of ‘the governmenL employees. The tremendous expan31on and

complex1ty of ‘today's environmental prob]ems are reflected in a
large demand for proféssionals both in government and 1ndustry

which is not even marginally met by the accredited programs in
Environnental 'Health and ‘Schools of Public Health. Faculty

‘members of accredlted environmeéental health programs typically

support ‘the view "that as awareness. of ‘the quallty ‘of our gradu-
ates grows so does ‘the ]Ob market for ‘them," Faculty often state
that they -can place far more students than they can’ attract into

the programs. In one remote location, .at the Western Carolina.
University nearly three requests are received for each graduate

even though ‘the program is only seven years old.

Recruitment imto theracademlc programs is impeded by -the

lack of a singular orofes onzl identity with a recognizable edu-
caticonal backgrouno and the large number of ecology/blology pro-
grams. These programs, referred to as .environmental science,
have not béen able to deliver .cn much more than .a biology degree
with the same employment opportunities for their graduates as
that of a Biology major.

Currently, credentialing i§ mostly speC1alty certification
such as Pesticide Apollcatlon, Hazardous Waste, Air Pollution
Industrlal Eygiene, Asbestos Removal, Radiation Mon1tor1ng, In-
fectlon Control, Safety, or Sanitation. When a credent1al1ng
program is. avallable, even on a voluntary basis, credibility is

entianced and in some cases, legal liability is reduced.

There are only ‘three such credentialingﬁbodies which certify

'qenerallsts in env1ronmental health. These are the Wational En-

vironmental Health Ass001at10n, Amerlcan.ﬂcademy of Sanitarians,
and the Society of Environmental Health Scientists, [The National
Env1ronmental Health Association requires a bachelors degree from
an accredlted Env1ronmental Health program plus examination, or a
course of study, requiring thirty hours of science, two years of
env1ronmental health experience and examination. The Academy of
‘Sanitarians requlres relevant masters educatlon, evidence -of ex-

~cept10nal service, .contribution to the: knowledge base of env1ron-

mental heéalth, and evidence of seven years of employment in the

profe551on of which two must be supervisory. The Society fo.

Environmental Health Scientists requires a bachelors degree in
enV1ronmental health from an accredlted program or seventy hours
of a combination of mathematics, physical and biological science,
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- conttibution. to the field, and varying years of eéxperience de-
pendent upon the level of degree held, While most view the San-
Itarian as a specialist in the fiéeld of sanitaty sciences, the
term is uséd by the Academy ahd the National Environmental ‘Health
‘Association to denote a generalist. ‘The name Sanitarian is wide-
ly used by loc¢al and state governments and within the Federal
‘éoVernmenF's'UniteQ»states Public Heéalth Service, but is seldom
‘used by nongovernmental organizations.

Hork force Estimates

No firm figures exist on the size of the environmental
health work force.. Estimates in the past of the total work force
‘have ranged from 25,000 to 700,000, depending on: the definitions
used, The larger estimates. of the environmental health work
force come from a 1974 survey conducted by the Bureau of the
Census and reported in a National Academy of Sciences Study
(Volume V: Manpowexr fof Environmental Pollution.Control). That
-study reported approximately 700,000 persons .directly employed in

environmental protection.

A number of estimates of seélected key components of that
work force have beén made. The 1974 survey idantified about
135,000 professionals working in:-environmental protection or pol-
lution control, but only about 25,0800 of these Gealt primarily
with: the human health implications of environmental hazards. 1In
1979, the National Environmental Health Association estimated
that there were approximately 18,000 - 20,000 sanitarians in the
‘work force., 1In the same year, the American Industrial Hygiene
Asgociation estimated that there were just over 5,000 industrial
hygienists. The major changes in and immediately after this per-
iod were a trend away from ‘the general practice typical of the
1960s to specialty practice and an increase in indust ‘ial employ-
ment of environmental health. specialists,”

The Second: Repoxt_to_Congress_on Public Health Personnei
{1282) estimated that there were 82,080 environmental health pro-
-fessionals.in 1980, 15,000 of whom had graduate training in the
field.. These were reported to include:

o 20,000 sahitarians

'® 6,000 industrial hygienists

‘@ 4,Q00‘teachers and researchers

® 26,000 occupational safety and héalth specialists

' 2,000 occupational health physicians and

® 24,000 occupational health nurses,
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Qf_ﬂgal;h_zgxagnngl (1986)- made no. overall estimate of the size
of the entVironmental héalth work force. Instead, it summarized
-an A55001at10n of State and Territorial Health Officials study on
full-time €9« 1valent ‘health agency staffs. This indicateéd that
the. agencies employed s11ght1y ‘more than 6,00f environmental
health professicnals of all types in 1982, 1nclud1ng sanitarians,
eng1neers, industrial ‘hygienis’g, and résearchers..

It is clear that there is much disagreement about the size
of the env1ronmenea1 health work forcé. There aie several rea-
sons for this. Ah. important oné is the lack of generally ac-
cepted definitions of the scope of environment&l HKealth and the
discrete .specialties that compose its work force. Although
NEHA's role delineation erfort provides a definition for sanitar-
ians, no similar def1n1t1ons have been made: for other special-
ties. Other factors .that hinder accurate ‘determination of the
Jpersonnel supply are the diversity of Job titles, the wide vari-
ety of responsibilities and programs in environmental health,
differing employer agenciés among the states; and the ‘highly
varied profess1ona1, technical and administrative skills and
knowledge required in envirdonmental health settings. The diver=-
sity of training programs and lack of an umbrella professional
.0rganization also make measurement difficult.

.
Inpact of the Federal Government

The Federal guvernment has always played an important role
in coping with environmental health problems. This role has been
expanded in the past twenty years. Fedéral legislation creatlng
new- environmental programs .since 1978 has had a significant im-
pact on the need for -environmental health personnel. Following
the enactmnent of the National Environmental Policy Act (1969),
the Fnvironmental Protection Agency (FPA) was created, and sub-
sequently major environmental programs were enacted including:

e The Clean Air Act (as amended in 1970 1974 and 1977);

e The Federal Water Pollution Control Act (as amended in
1972 and .as amended by the Clean Water Act of 1977);

e The Safe Drinking Water Act of 1974 (as amended in 1977);
e The Resource Conservation and Recovery Act of 1976;
e The Toxic Substances Control Act -of 1976;

‘® The Federal Insectitide, Fungicide, and Rodenticide Act
(as amended in 1972, 1975, and 1978); and

® The Noise Control Act of 1972 (as ameaded by the~Quiet
Communities Act of 1978);
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The EPA was criated to be the focal point for environmental

. problems. Environfiental programs, were transferred to it from

other agencies. Since then several new environmental health
agencies' have emerged in the ‘Public Health Service, including:

National Institute for Occupational Safety and Health
National Institute of Environmental Health Sciences
Center for Environmental Health, .CDC

Agency for Toxic Substances and Disease Registry

The Federal government's impact on.-démand - for environmental
health personnel has not been matched by support for the supply.
Only ‘modest funding has been available for education and train-
ing. The private sector is playing an increasingly important
role in work force supply/demand. Many companies are establish-
ing environmeéental health positions. Private sector demand will
continue to increase significantly.. Thus, addressing work force
issues adequately will require combined the efforts of government

-at all levels, private industry and professional associations.

1.2 PROJECT METHODOLOGY AND PROCESS

The Bureau of Health Professions (BHPr) of the Public Health

Service is responsible for collecting, analyzing, and reporting

information on the supply, demarid, requirements, and. distribution

0of all personnel 'in the health professions, including those in

environmental health. 1In its biennial reports to the Congress on
the status of health personnel, the BHPr is required to'provide
up-to-date information and analyses on training, supply, and de-
mand in each health profession. The Bureau has been unable to
obtain accurate estimatés for environmental health for these re-

ports.  This results primarily from‘defini;ional problems in the

field and a lack of accurate and curent data on the work force.

Although. surveys of envitonmental health. persoinel and em-
ployers can obtain needed data, they are costly in time and
money. Moreover, much work needs to be done before surveys can
be initiated. The scope of environmental health and the func-
tions, activities and capabilities of the providers of services
need to be defined. Rapid expansion in many areas has made it
difficult to define the boundariés of environmental health and to
delineate the functions and’ responsibilities of the work force.

In an effort to rectify this situation and develop estimates
of the size of ‘the environmental health work force, the Bureau of
Health Professions contracted with Levine Associates, Inc. to
commission a series of papers by and conduct a workshop of ex-
perts in the field. The experts were asked to synthesize the
current knowledge on the supply and required competencies of and
the' demand -and needs for environmental health personnel. 7Tn ad-

dition, Léevine Associates was directed to assist in developing

19




o

w3

strategies for the acquisition and analysis of environmental
health work force data and to provide Federal, state and local
governments, academic institutions: and. professional organizations
with information for program and training activity developrent.

The Bureau has uscd workshops effectively several times in
recent years to discuss -and resolve important issues pertaining

to environmental health personnel. There ‘was a workshop on pre-
paration for practice in this field in July 1981. Among the

highest priority issues there were :the availability of quallfied
faculty, training needs: of currently -employed personnel, and de-
fining the competencies to be achieved by graduate training in
environmental health. Another meeting of environmental health
specialists ‘was held in November 1984 on needs for training, par-
ticularly in risk assessment. Development of a model approach to
risk assessment and hazard elimination was recommended.

As a first step toward meeting the projact's objectives and
preparing for the workshop, Levine Associates worked with its

consultants, Mr. Larry Gordon, Director of the New Mexico Depart-,

ment of Health and Environment, .and Dr. Lawrence Krone, Chief of

the Delaware Bureau of Environmental Health, to develop a working

definition of the field of énvironmental health. A .literature
search.of existing definitions of the field was also conducted.
The following definition was selected:

nnnwm_t_al_ng_am is the systematic development, promo-
tion anu conduct .of measures that modify or otherwise con-
trol those external factors in the indoor and outdoor en-
vironment which might cause ‘illness, disability or discom-
fort through interaction with the humian system. This in-
cludes not only health and safety factors, but also aesthe-
tically desirable conditions in accordance with community
demands and expectatinns.

This definition covers the diverse spec1a1t1es within the

field of environmental health. As the project was limited to ten
commissioned papers on the various specialties, the next step was
to combine and merge the different specialty areas into ten
groupc_ln .such a way that all environmental health practitioners
were included. The following groupings were determined:

I. Air: Indoor and Outdodor Air Quality and Noise Control.

II. Water: Water Quality (wastewater control) and Water
Supply. :

III. Milk and Food: Protection o6f the Milk and Food Supply.
IV. Land Use Planning and Management: Land Use Planning,

Resource Management, Transportation, Population growth
and other related activities.
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Lo V. Occupational Safety and ‘Héalth: Industrial Hygienists, o
o Occupational Safety personnel, Occupational Health )
- Physicians, and Occupational Health Nurses.

VI. Hazardous Materials: Hazardous Waste Management, Tox.c .
Substance Control, and Other Related Activities.

VII. Institutions: ,Insfitutional Safety & Health and
Radiological Health.

VIII. Other Areas: Pragtitioners not covéred by the first
seven topics, including those working in Housing, Solid :
Waste Management, Vector-Control, Injury Control (Non- 5.
workplace), and Cohsumer Protection and ‘Safety-..
o IX. Risk Assessment, Epidemiology and Toxicology: Risk
Assessors, Environmental Epidemiologists, and Environ-
mental Toxicologists.

X. Academicians: ‘Faculty in Environmental Health and s
Science Programs (at the undergraduate and graduate
levels in and outside of schools of public health).

It was determined that the commissioned papers .3hould focus
primarily on professionals as ‘this: was the group in which the
Bureau of Health Professicns is: most interested. A professicnal
. was defined as -"a person filling a position for which at least a _
e Baccalaureate degree is usually required and conducting tasks ‘;

that meet the definition of environmental health."

Many individvals in environmental health -were contacted to
identify potential paper authors for the above~listed topics and
possible workshop participants. The staff telephoned the many
professional organizations which represent the field, including:

National Environmental Health Association s
American Public Health Association

American Industrial Hygiene Association

Association of State and Territorial Health Officials

American Academy of Environmental Engineers

Association of Schools of Public Health

American Association of Occupational Health Nurses

International Association of Milk/Food and Fnvironmental :
San'itariars g
Water Pollution. Control Federation :
American Waterworks Association

Air Pollution Centrol Association L
National Environmental Training Association N
National Solid Waste Management Association L
National Restaurant Association :
Public Health Foundation ‘ o

12




ﬂfiherfollowing Federal dovernment agencies were contacted:

Environmental Protection Agency

US Navy

Food and Drug: Adninistration, PHS

Health Resources and Services Administration, PHS
National Institute of Environmental Health Sciences, NIH
National Institute for Occupational Safety and Health,
-CDC -

Center for Environmental Health, CDC

Agency for Toxic Substance and Disease Registry, PHS

TXXXxx

In addition, numerous state and local government agencies,
academic ingtitutions and industries were ‘telephoned. As a re-
sult of these contacts, a long list of environmental health pro-
fessionals with interests in manpower was developed: At the. same
time, a literzture search of published, unpublished and on-going
research on the environmental health work force was conducted,
‘Pertinent articles were summarized according to .he ten topic
areas, A complete bibliography is included in the Appendix E.

bsing the list of potential authcrs and participants and

with the aid of the consultants and the Project Afficer, Mr.

Barry Stern, authors ‘for six .of the topic areas vere selected.
The National Environmental Health Association was contracted to
select the remaining four authors and oversee their ‘papers.

. An outline and set of definitions for use by the authors

" were developed. Definitions for credentialing, supply, demand,

need, .and other related terms wére determined to ensure that they
were used consistently by 'the authors. In addition, each ‘author.
was. given the portion(s) of the literature search summary which

pertained to his/her topic area. The outline which guided the

authors included the following:

° Description of the area and work force;

e Requirements for practice, including education, creden-

tialing and ‘professional development;

Education;

Supply, demand, need, and requirements of current work-

force;

e Historic trends in supply and demand;

e Future supply and demand;

e Implications of current, past, and future supply/demand

for education;

e Implications of current, past, and future supply/demand
- for -employers;

- Data gaps; and,

e Conclusions and recommendations.

®
o

Workshop participants and alternatives were chosen from the
large listing developed earlier, Paiticipants were selected on

13 .
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the ‘basis of their work forcé sector (2:ademic, state/local gov-
ernment’; ﬁgivaté/iﬁdGStryn,assogiétibnfo;‘Fédera;y90vernment),
previous work or interest in manpower studies, spécialty field,
and- géographic location. In selecting the approximately 58 par-

ticipants, ‘Lévine Associates: and the project nfficer tried to

ensure ‘that each work force sector was equally represénteéd and
that réepresentatives of ‘the ppimaﬁy~profeSSional,prgani;atiohs
were présent. The final papticipaht‘list is given ih‘AppéhQix B.

_Plans were madé to hold the workshop at Airlie House, -i
workshop - center in Warrentor, Virginia on July 13 - 16, 1987,
ALl arrangements were made by Levine Associates. An agenda, which
provided for the preésestation of introductery and commissioned
papers and. for .conducting ‘three workshop -sessions and ‘two plénary
‘ses§ions was devélopéd. A copy is contained -in Appendix A,

Originally, qu;~w6fkg;oup5“were crééte&r each considering

-6nelb£xthe.f¢rléwihg topics for all environmental health special-

ties: (1). factors impadting on supply/demard/reqiirements now
and’ in.‘the future; (2) current and future status of environment=
al health work force supply/demand/requirements; (3) meet ing. the
demand/requirements for environmental health personnel; -and (4)
quantitative and ‘qualitative Shortages that need to be overcome

- in“aSSufing.an;adeqqa£e~wak,fé;ce, It was later decided that

thée workgroups could beétter focus on the key issues of supply,
demand and need if each waas assigned specific specialty areas.
The five workgroups which were finally set up to address work
force characteristics. were -as followss -

i1k and Food and Institutional Safety & Health ’
e Hazardous Materials Managemént, Risk Assessment; Epidem-

iology and Toxicology '

® Occupational Safety ‘& Health and Radiological Health

e Land Use Planning &,Management, Solid Waste Management,
Housing, Vector Control, Injury Control, and Consumer
Protection & Safety '

@ Airand Water :
°

Each participant was assigned to ‘the group that most closely
matched his/her training and current position. Care was also
taken. to ensure -that -each group had representatives from the Fed-
eral government, state/local agencies, industry, professional

organizations, and. academia. Geographic representation was also
~¢considered in group assignments; .

‘Group leaders weré selected from among the participants by
the Project Officer and Lévine Associates staff for their experi-
eénce in leading group discussions and developing consensus: judg-
ments on the issues addressed. A reporter was also chosen to
make group réports during bplenary sessions. Members of Levine
Asscciates’ staff served as recorders for each group. A tape
recorder was used for céatinuous .coverage of all sessions.
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Although the groups wéxe not requireéed to pursue a specific
agenda, they were charged with addressing the following issues:
e Definition of the~enyironménta1 health work force with

particulat reference to the .specialties considered by the
workgroup. '

e Current and future status of the supply, demand and needs
- in. the various specialty areas.

_Factors. impac¢ting on supply, demand and needs, currently
-and- in the future: ‘

!
@

@ Meeting the demand and needs for environmental hedlth
per'sonnel. :

e Setting priorities for an adequate work force.

'@ A plan for collection of data -on thé environmental health
work force. - -

A copy of the detailed "Charge to the Workgroups", -which was
Gistributed to all participants prior to the workshop, is pro-

vided in. Appendix C. The major goal was to arrive at quantitative
estimates of the supply, demand, and need in each specialty area

using material in the commissioned. papers, data from the litera-
ture search; and information and judgment provided by workshop
participants. The table shown on the next page was Completed: for

.each major spéecialty area. The tables for each specialty area

were combined to produce estimates of the current supply of and

.demand and need for the total environmental health work force and
by 1992. These estimates are discussed in the next section.

1.3 ESTIMATES OF SUPPLY/DEMAND/NEEDS

The method employed at the workshop was to divide the parti-
cipants into five groups each responsible for estimating supply,
demand and need in two. environmental health specialty categories.
Each workgroup conducted intensive ‘deliberations which resulted
in positior. napers supporting the estimates. This task was diff-
icult because, as identified in the group discussions and in the

background papers, there are numerous limitations .and constraints

on. making accurate -estimates of work force supply/demand/needs in

environmental health, The most important of these are:

e Defining Supply/Demand/Need

In analyzing the work force in health there are generally
accepted definitions of work force supply, demand and need. The
concept of supply usually connotes "qualified" supply - members
of- the work force who have attained certain credentials such as a
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 TABLE

SHELL FOR ESTIMATES OF WORK FORCE SUPPLY, DEMAND AND NEED

~

SPECIALTY AREA:

DEFINITIONS
Suppli: The number of qualified personnel available to practice

in a given .occupation, including the employed (or self=-
employed). and those-Segkingwemployment in the field.

‘Demand: The:number of fiunded positions. in a given occupation,

whether filled -or unfilled.

Need: The number of persons in an -occupation judged'by ex-
perts as required for a desirable level of service.

college degree, a certificate, or a license. This definition was

- difficult to .apply across the specialties -and caused confusion in
some workgroups and some lack of comparability of data across.

specialties. 1In synthesizing the data, only "qualified" persons
were counted in the "EH (Envi:Onmental‘Health) Professional”
column- of Exhibit l.1. The numbér of professionals in need of
more training. was estimated and shown in the "Other Professional”
column of Exhibit 1.1 as well as in Exhibits- 1.2 and 1.3. Also,

the concept of "demand" was Gifficult for the workgroups to apply

since demand is defined as "funded” or "budgeted” positions in
the specialty. For most specialties in environmental health no
such data exist. Thus the data synthesis has deleted demand
data. 'On the other hang, the concept of "need" presented little
difficulty and the data are considered to be reasonably accurate.

0 Defining the Boundaries of Environmental Health
All activities related to controlling environmentally influ-

enced disease can be said to impact on health but some are more
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>directly telated to health than others. ‘Even those with very

indirect effects -on health may influence the quality of life and,
'thus, c¢an be cons1dered to be W1th1n the domain of’ health, The

limlts of enV1ronmenta1 health must be clearly defined in order |,

-to der1ve generally acceptable and .congistent measures of the

work: force.
:Q,wDiversity'of EnVironméntal,Health
The diversity in environmental health exists along many di-

mensions: == subject matter, ‘technolégies- employed, settings, em-
'ployers, provider roles, and clients. Therte is also geographic

~diver51ty. Some: environmeéntal health problems are more prevalent

in certain areas of the nation than in: others. This diversity is
reflected in the 1arge humber of intereést groups and professional
\assoclatlons 1n -environmental health.,

(3 Rapld Change

Recognltlon of the chemical and phys1cal determinants: of

-enV1ronmenta11y 1nduced health problems is increasing. As pro-

grams are establlshed to. address the problems, the -environmental
health. field is experlenclng significant changes in program con-~
tent, emphases, size.and new jobtitles.are created as the demand
£or :personnel expands. Keeplng accurate count of pérsonnel sup-
ply -and -demand. in such -2 dynamic situation is a difficult task.

uo~ Role Antlculatlon

There are no W1de1y ‘accepteéd career ladders in environmental

health.. Career ladders articulate the educational requirements

for the various levels of knowledge: and expertlse required. Cre-
~dent1aling criteria, such as acaderiic degrees; certification,
reglstratlon and licensure, could be more easily formulated if
acceptable career ladders existed., Credentialing makes the de-
termination of valid estimates of work force supply/demand/needs
more accurate,

° Overlapping

There is considerable overlapping of areas of responsibility
within the field of .environmental health -- in problems, in
measures that are taken to solve problems, and in activities and
responslb;11t1es of personnel who carry out these measures, thus
decreasing the accuracy of estimates of supply and demand.

.0 Evaluative Criteria
Criteria are lacking with which to evaluate outcomes of en-
v1ronxenta1 health interventions. This makes it difficult to

determlne work force needs sc1ent1f1ca11y. Thus, expert judgment
becomes. the sole basis for assessing needs. But this approach
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does not differ from work .force assessments that are made in
other -health fields where the long~-term. outcomes of interventions
are also Mot readily measurable.

‘® Data Bases

' A majof concern of the workshop was the absence of timely,
accutrate and relevant data for evaluating the environmental
‘health work force: Existing data are fragmented, limited to se-

lected /occupations and o6utdated. Considering the growing. import-
ance of environmental ‘health, the participants believed that the

*é§tabiish@eﬁtfpf\avéqmprehéns1vep accurate and current data base

on: work force ‘supply/demand/needs is a high priority goal,

Despite these severe constiaints, tiie participants were dble

“to usé available knowledge -and expert judgment to reach consensus

-on a.comprehensive set of estimates. While not a substitute for
primary .data.collected in surveys, these estimates do provide
‘useful information for the development of plans and policies to
achieve: an .adequate environmental -health work force.

 The.Estimates

" Exhibit 1.1 summarizes the quantitative findings regarding
work force :supply from each workgroup's position papers. ‘The
data show that there are an estimated 715,008 personnel in the
environmental health work [féorcé. Two-thirds of thesé are techni-
¢:ians .and operators., Abont one_in ten are environmental health
professionals. The largest specialty area is water - watersupply
and wastewateéer —- accounting for over 50 percent of the entire
work force. The next largest area i§ air quality with 100,000
workers. ‘However, less than five percent of thé air and water
categories work force consists of environmental héalth profes -
-sionals: The third largest category is occupational safety .and
health with 96,000 personnel, nearly half of whom are environ-
mental health professionals. ' :

Participants at the workshop felt that supply and demand
were essentially in balance for most specialties. They did, how-
‘ever, estimate that there are now at least 15;040 vacancies.

Exhibit 1.2 takes a ¢loser look at the 235,000 professionals
in the field of environmental health in. 1987. Nearly 406,000, or
17 percent of all professionals in the field; neéed additional
training. While half of these are occupational health nurses, 9
of the other 17 categories also have significant numbers who need
additional training. 1In addition, 121,000 more professionals are
‘needed in environmental health. About half of the additional
persons are needed in the specialty of hazardous waste.

Exhibit 1.3 provides projections to the year 1992. Although
there are some differences, the problems identified for 1987 are
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pro;ected ‘to.-continue through 1992. Although ‘the number of addi-
‘tional profe551onals needed by 1992 is pronected to -decline, from
121 200 to 74,400, the number need1ng additional training is ex-
pected to -rise slightly.

1.4 RECOMMENDATIONS.

Among. the many recommendatlons made- by the workshop partici-
pants for meeting both quantltatlve ‘and ‘qualitative needs were:

¢ IncreaSe Federal support of basic¢ (e.g., collegiate)
_education programs.

e Provide funds. to upgrade the profe551onal s§kills and
knowledge of individuals in technical 9051t10ns.

-

e rDevelop role delineatioh models for the major en-~
“vironmental‘health specialties.

o Develop a basic or core curricula for theé various
spécialties .in environméntal health.

& Place more emphasis on graduate training including the

preparation of academicians.

@ Establish credentialing (accreditation of educational
programs and certification -of people) policies ahd
procedures.

- Deévelop efféctive continuing;educatfon system.

] Explore the cross-training of other health professionals
in the fundamentals of env1ronmental health.

e Develop innovative SOlUth“S to work force problems such

as a Food Protection Academy modeled after thée FBI
Aoademy.

A major conclusion of the experts was that there is a great

need for the U.S. Public Health Service to play a more active and

meaningful role in expanding and improving the environmental
‘health work force. Leadership should be provided in developing
effective -environmental program management. Together with the
Environmental Protection Agency and other governmental agencies
and profeéssional associations, a national plan .should be develop-
ed by the Public. Health Service for meeting work force needs.
‘That plan should include study of appropriate labor markets in
terms of responsiveness to emerging environmental legislation and
programs, and delineation of policies to stimulate the develop-
ment. of needed occupations and skills.
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F1na11y, there was unan1mous agreement that severe data gaps
-exist that must be ¢losed. Cons1der1ng the size of the work
force. and 1ts vital impdértance to the health of the American
people, the n~ed for accurate -and reliable data on supply/de-
‘mand/needs is ¢élear. The Federal ‘government ‘has an appropr1ate
role in fundlng a. comprehenslve survey of the -environmental
health work force as defined by the -experts. One possible source
\of fund1ng is a percentage (one percent suggested) set-aside from
‘oneé--or more of the -environmental health laws (e.g., Superfund)




‘EXHIBIT 1.1

. /, - - . .
‘ENVIRONMENTAL HEALTH WORK FORCE SUPPLY (FTEs), 1987

_ PROFESSIONALS
EH OTHER
80,000  155:000
4,000 14,000
8,000 34,000
8,000 36,000
8,00011 2,000
40001 1, ooo11
500 ———
3,000 ===
300. 9,700
11,000 —
11,000 18,000
1,000. 2,000.
13,000 13,000
1,000 7,000
2,00010 2,000
100010 1,000
1,00010 1,000
1,00010 1,000
100 300
2,100 c———

GROUP SPECIALTY TOTAL
TOTAL . 7153000
Adr: Quality Workers? 100,000
I Hater Supply Personngl 186,000
rHastewater Personnel 219,000
: Milk -and :Food Sanitarians © 14,000
II Insitutional Environmental 18,000
Health Hanager/Scientist
A ‘Environmental Epidemiologists - 500
11X Environmental Toxicologists 3,000
Hazardous Materials Hanager5 20,000
Industrial Hygienist * 14,000
» *Oocupational Health NurgesS 29,0000
Iv -Occupational Physicians7 8. 3, ﬂ"O.
) Occupational Safety :Personnel 31,000
) Radiological -Health Pe;spnnel 10,000
Land- Use Planners ‘ 4,000
Solid Waste Hanagers 11,000
and Support Personnel
v ‘Housing Workers 14,000
Vector- COntrol Workers 32,000
,Injury Control Workers ‘4,400
VI "Academicians ' 2,100
: l .
Note: Footnotes for this table may be found on pages 24 and' 25,

Definitions of specialties and other key terms are in Appendix D.
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239,000

1G,000.
60,000
© 90,000

4,000

10,0001

5,000
2,000

- 9,000
12,000

30,000
4,000

w,

OPERATORS

85,000
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72,0002 -
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"EXHIBIT 1.2 SUPPLY AND NEEDS: PROFESSIONAL WORK FORCE IN ENVI-

(2

‘RONMENTAL HEALTH, BY SPECIALTY, 1987

| |
b = SUPPLY :
Co l T | ADDITIONAL
o I | NEED ADDITIONAL | PERSONS
2 SPECIALTY l TOTAL : IRAINING* : NEEDRED
=+ TOTAL | zs.p08 | 32,500 | 121200
- Air | 18,000 | —— | ———-
£ Water Supply | 42,000 | ——— ! 6,500
i " Wastewater | 44,000 | ——— | 10,000
¢ _ . Milk/Food Ssan. | 10,000 | 500 | 7,000
L f Inst. Env. | . 18,000 | 5,000 | 10,000
D Env, Epi. | 500 1 ——— | 100
io ‘Env. Tox. N 3,000 | ———— ] 400
; Haz. Materials. | 10,000 | 5,000 | 65,000
: - Industrial Hyg. | 11,000 | ———— | 2,500
.’ Occ. Nursing | 29,000 | 18,000 | Se-—
b Occ, Phys. | 3,000 | 2,000 | ———
\ - 0Occ., Safety | 26,000 | 5,000 | ———
Rad. Health 8,000 | 500 | ————
Land. Use . 4,000 | — | 2,000
Solid. Waste | 2,000 | 500 | 3,500
Housing T 2,000 | 500 | 5,000
Vector — 2,000 | 500 | 4,000
Injury 400 | ——— | 5,000
Academicians 2,100 : ——— | 200
; . - -l
i * Estimated by BHPr and ievine Asscciates after the workshop
. was concluded, based on notes taken during conference
: discussions.
y
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EXHIBIT 1.3 SUPPLY AND 'NEEDS: PROFESSIONAL WORK FORCE 1IN ENVI-
RONMENTAL HE2ALTH, BY SPECIALTY, 1992
I I
1 SUPPLY |

| | ADDITIONAL

’ | | " NEED- ADDITIONAL | PERSONS
SPECIALTX { IOTAL l ‘TRAINING* : NEEDED
2 *TOTAL ‘ l 297,458 l 39,509 l 74,498
Air | 19,000 | ———— |- ———
Water '‘Supply | 44,000 | - | 6,800
Wastewater | 47,000 | ———— | 19,000
Milk/Food. | 11,000 | 500 | 6,500
Inst. Env. | 12,009 | 3,000 | 10,000
Env. Epi. | 750 | - | 200
Env. TUx. |- 3,500 | - | 2,000
Haz. Materials | 50,090 | 5,000 | 25,000
ilndustrial Hyg. | 14,090 | oo | . 4,000
~Occ. Nursing | 33,900 | 20,000 | ————
Occ. Phys. | 5,000 i 3,000 | . —————
‘Occ. Safety I 26,000 | 5,000 |- ————
Rad. Health | 14,000 | ———— | ————
- Land Use | 3,500 | ———- | 2,000
Solid Waste I '4,000 | 1,000 | -

. Housing | 4,000 | 1,000 | ————
Vector | 4,000 | 1,000 | 3,000
Injury | 500 | ———— | 4,500
Academicians } 2,200 % ———— ‘ 400
* Estimated by BHPr and Levine Associates after the workshop

was ‘concluded, based on notes taken during conference
discussions. -
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NOTES TO EXHIBIT 1.1

(Note: Thé abbreviations EHP and PEH refer to Environmental

~ £

Health. Professionals and Professionals in Environmental Health).
(1) Numbers derived from Group 1 Position Paper as follows:

Total work force .in Air: 27,925
‘Techniclans: -16,150

- oy e en en e e e

All Professionals: 17,775 = 18,000

Env. Health Professionals: Epidemiologists 75
Toxicologists 160 (1/2 of '200)

Env. Engineers 2,000

17,775 (PEH, EHP) Physicians 50

- 2,275 Sanitarians 50

15,560 . 2,275

X 1p% (Est. % EH prof. in group) + 1,55¢@
1,550 (includes portion of chemists) 3,825 = 4,086 (EHP)

- Other Professionals: 18,000
. - 4,000

14,0008 (PEH)

(2) Number of operators derived from estimates of 1981 EPA Work-
shop (p. 143). ,

(3) Numbers derived froi Group 1 Position Paper as follows:

Total Work force in Waier: 186,000
Technicians: - 60,000
Operators: -~ 84,000

All Professionals: 42,000
Env. Health Professionals: Fpidemiologists 100

Toxicologists 200 (1/2 of 400)

42,000 Env. Engineers 1,000

- 4,300 Sanitarians 3,000

737,700 4,300

X 1% (includes portion of chemists) 3,770

O

Other Professionals: 42,000
- 8,009

34,0600 (PERH)
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(4)

Technicians Include 85,008 Operators. Numbers derived from
Group 1 Position Paper as follows:

Total Work force in Wastewater: 219,800

Technicians: - 90,000
Operators: - 85,000

- A1l Profesaicnals: 44,800

Env, Health Professionals: Epidemiologists 100

. Toxicologists 200
44,800 Env. Engineers 2,000

- 4,300 Sanitarians 2,000

4,050 8,350 = 8,808 (EHP)

Other Professionals: 44,800

(5)

(6)

(7)

(8)

(9)
(18)

(11)

- 8,350

Group III's paper states that the 1987 supply is 50,0080,
This refers to people, not FTE's. Assuming that about 28
percént of their time is spent in hazardous materials man-
agement gives a supply of 16,000. The majority are not EH
Professionals; the estimated split is 39¢0/9,789 (EHP/PEH).

Group IV's paper estimates a 1987 supply of 11,008. This
reflects only COHN's and COHN eligibles. Estimated demand
(29,800) includes all positions, regardless of credentials.
The uncertified are considered "Other" professionals.

Group IV's paper provides estimates 1,200 as the 1987 fully
qualified supply. The demand estimate (3,800) includes all
positions regardless of qualifications. Uncredentialed
practitioners are counted under "Other" professionals.

26,000 supply of professionals based on a 1377 NIOSH report;
arbitrarily split 50/50 into EH Professionals and "Other".
This is less than the position paper value because we ex-

clude OH physicians and nurses included in other categories.

Assume 15 percent EH Professionals, 85 percent other profes-
sionals, and an estimated 2,808 rad. protection technicians

Professional totals from Group V Position Paper arbitrarily
split 50/50 into EH Professionals and "Other".

These estimates by BHPr and Levine Assoc. were made after
the workshop was concluded based on notes taken during the
conference and do not -appear in workgroup position papers.
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2. WELCOME AND OPENING REMARKS
PROM THE PUBLIC :dEALTH SERVICE

~ Faye G. Abdellah
Deputy Surgeon General and
Chief Nurse Officer

Good evening ladies and gentlemen. It is both an honor ‘and
a privilege  to be with you. It is éspecially refreshing to be
with environmental health specialists.

. T oring you greetings from our Surgeon General, Dr. C.
Everett Koop and congratulations to Levine Associates and the
‘Bureau of Health Professions who planned this important workshop.
The initjative that you are taking to focus on supply, demand and
needs in the environmental health work force provides important
leadership to our overall national aspirations in prevention,

This evening I would.like to share with you briefly the process

by which the Public ‘Health Service arrived at the national health

objectives of 1998 and then specifically address how you as
health professionals and environmental health specialists can
help to achieve these objectives. The process of objective set-
ting dears no relationship to the regulatory pr.cess. It is
clearly an effort to assess local and regional priorities, and
capture local :and regional opportunities. The objectives repre-
sent a consensus rendering of what various experts around the
country feeliought to be achieved if we as a nation devote our
attention to certain outcomes. It is an effort to apply the man-
agement by objectives process to the health field on a national
scale. )

The motivating context for the objectives effort is influ-
enced by the interplay of various biological, behavioral, envir-
onmental and social risk factovs. It is this interplay that is
80 important. ‘These factors can in turn be influenced by the
dzlivery of a variety of treatment services, health promotion
.services, health protection szrvices, and other social services,
The ability of a society to deliver those services is dependent
. upon the availability of appropriate intervention technology, the
fiscal resources necessary o pay for the services, and a.socie-
tal willingness to commit .he resources to deliver the services.
Research efforts are also important in developing effective in-
tervention technologies. At the heart of the scheme is the need
for appropriate surveillance systems which can gather information
about’ health status and risk factor prevalence and feed that in-
formation back to affect the nature of service programs, societal
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" attitudes and norms, and research and development activities,
G The: lack of data is the 'weak 1link and I'm hoping that this work-
v -.shop will help to strengthen that 1ink.

At the Federal level, we have been involved ih a process
over the last several years which focused on assessing how the
various elements involved can be influenced to improve health
status. In 1976, ‘the réport thy - ple: ge
General's. Report. e pEE, DI was

issued. In recent years, considerable attention 'has been placed
‘on protecting people from ‘environmental hazards. Of the 226
 ‘health objectives issued in the report, 57 (25 percent) are in
o the areas that will be -¢onsidered at this workshop, specifically:

-

;. ® Toxic agent and radiation control
X : ® Occupational safety .and ‘health
Qo " @ Accident .prevention and- injury control

S iThe‘réCéhtlyAiSSuedjuidggnxsg;Bgyign oi the 1998 health ob-~
) jectives shows some progress in .achieving the objectives in
S environmental ‘health, Of the 20 objectives in toxic agent and
o radiation control, rone have been achieved as yét, four are on
c track, and there are no data to track progress for 16 object-
FE iveS .

Thére has- béén some effort to. apply the management by objec-
tives (MBO) process to the health arena. Thé major categories
that. serve as the focus of any management by objectives exercise
: include: outcomes, strategies; productivity, marketing, and in-
P novation, The following table compares these catgories for biisi-
: ness. and health enterprises: .

Category of )
O@jective Business Health

Reducing morbidity
and mortality

Outcome Profits

< Strategy Product type Risk factors that

and mix are targeted
%ﬁ Productivity Labor and Scope of service
i Capital Mix provided
s Marketing Attitudes and Attitudes and awareness
- awareness of of public and
%» clients professionals
5, Innovation Product Improvement Surveillance evaluation

and research efforts
to enhance the effort.
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Factors influencing health status are very susceptible to
+he management by objectives effort: Specifically, they include:
activities undertaken within service programs, the societal atti-

-tiudes -and norms, the research. and development exercises, .and the

surveillance -activities,

Tﬁis;brings me to the current stage in the process., Now
thgtAthenobjectivqs*fpr the national level have 'been agreed upon
through this relatively elaborate process, we have moved into the

implementation phase, And thie includes' ‘the Federal :efforts.
Thoﬁgh'théwobjectives,whichgﬂgre»established,were not Federal but

national, there is clearly a substantial amount that the Federal
government can .do to facilitate their achievement. ]

The job of the Public Health Service has been to take re-
sponsibility to involve sister agencies inside and outside the
Department of Health and Human Services in the identification. of
those cbjectives which are important to Federal priorities, and
to develop implementation plans for the Federal contribution to
the objectives. ’

5 & : .

In addition, an information. tracking system is being estab-
lished to facilitate the monitoring of progress. This system
will be automated, collecting releVant data from various souices
around- the country, including the data systems of the National
Center for Health Statistics and the Centers for Disease Control
as..well as individual surveys -commissioned through such groups as
the Association of State and Territorial Health officials, and

through opinion polls like those conducted by the Gallup and

Harris companies. The -system will focus on distilling the best
data that we have available on the objectives, and keep & running
account of those data. As one might suspect, the data issue is
one of the most important components of this whole effort. One
of the major obstacles is the fact that we don't have data avail-
able for many objectives.

.The Midcourse Review makes amply clear that achieving the
objectives for health protection requires large numbers of nhighly
trained environmental health professionals., It is extremely
important to know how many of these health professionals current-
1y exist; how adequate this supply is in relation to demand, and
what are the future demands and needs.

Like the data gaps in tracking progress in meeting the
health objectives, there are many data gaps in assessing the en-
vironmental health work force. This is another concern of this
workshop. It is clear then that youwill address very timely and
important issues in achieving the goals and objectives of the
Surgeon General's initiative in protecting and improving the

‘health of the American people. I wish you much success over the

" next three days in achieving your goals.
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William Robinson
_ Chief Medical Officer
Health Resources and Services Administration

-Almost daily we read that chemical and physical agents po-
tentially hostile to human health are the most perplexing prob-
lems faced by thé environmental and occupational health work
force. The leading causes of death and disabilities are known,
or -strongly suspected, to .have chemical or physical agents as
major -etiological factors. Problems inherent in the safe use -and
-disposal oprstiblyZharmful:sqbstapCes are complex, and involve
technicdl, political and social issues., It is estimated that
there are more than 628,0080 solid waste sites located throughout
the nation, many containing hazardous waste that pose significant
riske to human health and  the environment, Production of synthe-
tic chemicals has increaSgd‘Significantly and yet implementation
of prevention and controi measures lag far behind research and
knowledge, ' ‘

Environmental health is complex and diverse, representing a
variety-of occupations, functions and skill requirements., Occu-

pational titles include, but are not limited to, sanitarians, .

environmental health specialists, industrial hygienists, engi-
neers, ‘scientists, chemists, hydrologists, occupational physi-
cians, occupational nurses and many others. To further illus-
trate the complexity, diversity and interest in this subject, the
Public Health Service has seven major organizations working on
environmental and occupational health issues.

ey

During the last—ten years, the Bureau of Health Professions
in the Health Resources and Services Administration has supported
at least fourteen projects in envircnmental health totaling al-
most $2.0 million., These Projects have covered such areas as
professional role delineations, development of self -assessment
instriments, examination development, development of self-paced
learning modules, continuing competency, a study of curriculum
relevance, and the assessment of risk and the management of ha-
zardous materials, The Public Health Service has been concerned

about environmental health for many years even without a legisla-
tive mandate from. Congress, .

In various regions, states and local governments, there
exist 'similar public organizations concerned with environmental
health matters such as state health departments, state environ-

mental. .protection agencies, licensure boards, sanitation commis-
sions and other bodies.
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N In the non-governmental sector, there are numerous bodies
devoted to environmental issues -- institutions of higher educa-
tiﬁn,‘p;bfesgiénal-c;edentialingfbodies, private industry and
numerous. professional and technical associations.

1 The multitude of organizations and individuals_is both a
"gtrength® and "weakness.” It is.a double-edged sword. It is a
weakness because each organization hag its own philosophy, pro-
gram.and political agenda, or represents a particular profession-
ali interest. Higher educational institutions -are .concerned with
academic preparation and résearch. -Govérnmental agencies: admin-
ister: laws and: regulations that often vary -across political ju-
risdictions. Private industry develops products or services for
profit; and professional associations are devoted to representing
their membérship and furtherance of the profession. 'All of these
motives are driven. for positive purposes, but sometimes, these
interests do conflict. -

-'0n the other hand, this diversity may be your greatest asset
and -strength.. Hundreds of organizations and thousands of people
work in the field of environmental health. Rapid change can oc=
cur if you can.harness that strength and channel it to speak with
-one. unified voice. That voice must speak to identify specific
problems and.take action steps to resolve current issues; identi-
fy needed legislative changes at the Federal, state :and local
levels; and develop .a short- and long-range strategy that is ac-
ceptable, clear and defensible among all groups concerned with
environmental health. Tough fiscal and policy decisions must be
made throughout our society to reduce environmental health haz-
ards.

‘If you review the 1979 Eij ;

ommunity. 2. el and subsequent reports, you will
find ‘that .soclid data .are not available to present a clear picture
of many of the issues that need! to be addressed. In this work-
-chop, we will focus on the work force requirements, knowledge and
skille reeded to perform various tasks and a clear definition of
the fiunctions performed by various environmental health person-
nel. There are very limited data available to answer some of the
most basi¢ questions., For example:

e How many personnel are there in the various environmental
health occupations?

9. What are the rates of entry into these professions?
@ What are the rates of attrition from these professions?

o Exactly what functions do environmental health personnel
perform?

"Where do environmental health personnel work?
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:9 :What.a;ghfhe professional development needs of the work

>

force, bith in basic academic preparation and in

-continuing professional education?

® And many other quesfions that need answers.

inrpkev10qg quums,’wdrkghops and conferences, it has been

gleat‘that}the‘enVironmehtalAwork‘force is difficult«to»charaCe

X

terize, Reasons cited include the existence of diverse job

titles, many specialities and the interdisciplinary requirements:

of many envireonmental health positions. Also, one organization

broad ‘areas of environmental ‘health, ~No one has. successfully
been able to bring this myriad of envirohmental-representation
together for purposes .of sharing and analyzing this difficult-to-
collect data.. :

aog$¢ngtdgxist‘as:an‘"umbrellg”*entity to represent and oversee -

-*The‘gqa; of this workshop is to«bring together experts rep-
resen;ihgwnationalzprofessiohal organizations;hacademia, govern-
mental organizations and private industry %o identify studies

that"will.fbxm‘ahbasis‘ﬁp: analyzing current and future demend.

and requirements of the environmental health work force and to
foster cooperative relationships for data collection that will

characterize the work force- accurately. We also hope that this

workshop will sharpen the focus "ipon ‘thése issues and motivate
state -and: local governments, educational .institutions ard profes-
sional assoéiatiohs1to‘effectively pursue private funding to help
solve educational and practice issues. As you probably know,
this is the era of "private. sector initiative."

I have obtained a copy of each of your papers to be present-
ed. I will take them back to a meeting of the policy staff and
discuss them with Dr. Sundwall and the people who report to him
in order to be ready to receive the outcome in terms of your re-
commendations:- at the end of the workshop.

I hope that this workshop provides the proper setting and
environment to accomplish all of these purposes. That is my
challenge to you for the next three days.

31

PSS v
I s o- - x b . v e Cer f R - D P e N
2, A v n More Sy ete ke v n v . .




_ Thomas Hatch
Director, Bureau of Health Professions

~ You have heard tonight from all levels of the Public Health
Service. It is my pleasure to welcome you on behalf of the spon- A

soring. ‘agency of the workshop, the Bureau of Health Professions
of the Health Resources and Services Administration, Public

:Health :Service. , i
A ’Thé»ghpeauhtakes great pride in the extensive work that we . ﬁ
do. in:the collection and analysis of workforce data to ‘track the 4
health: field. ‘Because of the size of the health industry; this G
is. .a monumental task. At last: ¢ount there were approkimately ¥

. six to seven miliion people working in about 158 different health
profésgsions or .occupations, The Bureai is -currently engaged in.
extensive work at the national level with respect to: the extent 3
of shortages- or surpluses of personnel in the health field. The %
most publicized of these is the apparent oversupply of A
physicians. We have a considerable number of activities dealing B
with the issue, including Congressionally-mandated reports and -
advisory _councils working to develop projections on the future i
supply of physicians. On the other side of the coin is the .
rather -severe shortage of nurses in this country. The Department
is very -concerned: about. the shortage and what will -might happen

in the future to the supply of nurses.

The Bureau, which celebrated its 20th anniversary last ,
month, has beex involved in and concerned about environmental v
‘health issues since support for the training of personnel in
publiéuhearth'thtough_traineeéhips‘to :students in environmental =
health and other public health disciplines was enacted. We've ' ’

;lbeen;involved in ‘that now for almost 30 years -- I believe the ,
i first traineeships were .awarded in 1956: Our support for A
traineeships for. environmental health students -and other public
health personnel peaked in 1979 when we were supporting as many ;
as 3060 environmental health students both inside and outside of
Schools of Public Health. At the same time, we provided, and
e continue to provide, basic operating support for Schools of
a Public Health. 1In addition to. that, in the 1978's and early
A 1988's,- we provided :curriculum development grants totaling about :
“ 1/2 million each year. As Bill Robinson mentioned, over the past o
Several years nearly $2 million has been invested in the devel-
opment. of role delineations, examination development -and self -
assessment instruments for environmental health specialists.

i
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I would :suggest -that the central ‘issue for this workshop be:
to what -extent are continuing problems in the environment due to
problems with ‘the workforce? Problems in the workforce might
relate to ‘the total numbers, distribution, utilization, or pre-
paration of those current.y employed. In order to answer this
-question, we must define and count the workforce, and evaluate .in
some fashion its .adequacy in terms of numbers, distribution and
utilization.

‘?heuBureap,has\attempted~to do this in its biennial reports

to :the <Congress on. the ‘status «of health personnel. Environmental

health,.'along with other disciplines, has plagued us with defini-

- tiondl :;problems ‘and a lack of data. Thé environmental health

vsectiéngﬁhave been among the poorest in the reports beczase of
these problems.

The 1982 Ri ;0 provided an in-depth look at

EnViTQnmentaliﬁéalth;and‘gccdpational Health. A copy of that

reéport: is in your packet. §s<you19tudy it, please note page 145
which*bbntains~estimate5;of]the workforce ranging from 25,000 to

600,000! The 1984 and_1986 réports have relatively little in-

formation .on environmental health.

"I'd like to share with you a few of the problems that we
‘have had in preparing the 1988 draft report. I hope this work-
shop-will begin to help us solve some of these problems. We have
fQuhd‘no.way“tOSQéQuratély separate those persons who work in
environmental health from those in environmental protection and
environmental management: The large -- 600,000 or more -- esti-
mates come from surveys of engineers conducted by the Census
Bureau. The majority of these personnel are engaged ir "environ-
mental protection" ‘with only a small percentage specifically in
Health. -Our best estimate of the supply of environmental health
professional personnél. is 169,800 as shown on the Fxhibit 2.1.

The adequacy of thig workforce is an even harder question.,
The demand, requirements, and need information is based on pro-
fessional judgment, anecdotal comments obtained at workshops and
conferences, and o few surveys. They point to a serious defi-
ciency in the workforce that deals with hazardous waste, water,
and some areas. of occupational ‘health.

The Office of Technology Assessment, an Instrument of the
Congress, reported that in their case studies of the Superfund
"there is evidence of significant problems in, the quality of
technical work™. They concluded that "a shortage of experienced
technical experts in‘several fields may explain a lack of quality

Peér irmance now and it may cause a major bottleneck in an expand-

ed” uperfund program." They recommended that Congress fund
education-and training programs. This is a good exarple of how
anecdotal information is used for policy fornulation.
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EXHIBIT 2.1: ESTIMATED NUMBER OF ‘PROFESSIONALS EMPLOYFD IN EN-

VIRONMENTAL AND OCCUPATIONAL HEALTH BY SPECIALTY
CATEGORY 1987

Specialty Estimate

Category Number
Total 109,000
Sanitarians . 20,@0%1
Industrial Hygienists 11,0002
Occupational Physicians 3,0003
Occupational Nurses 29,0003

Occupational Safety and Health
(Other than Industrial Hygienists 26,0003
and. Medical)

Other Scientists/Engineers 20,0004
and- other (e.g., faculty and

researchers)

not included above -(air, water,

hazardous waste, etc.)

Source: Bureau of Health Professions, Public Health Professions

Branch Staff Estimates, 1987.

This estimate is-an "informed guess" made by the National En-
vironmental Health Association.

The Industrial Hyglene estimate is another "informed guess"
made by the American Industrial Hygiene Association.

The estimates for occupationas phyricians, nurses ‘and related
personnel are based on surveys and are fairly reliable.

Th;s estimate is a gross approxlmatlon made by estimating how

many engineers and scientists in environmental protection are

actually working in environmental health. We guessed that the
estimates of 135,000 based on Census surveys of the 1970s have

-grown to 200,000 by 1987 and that enV1ronmental health consti-

tuted at least 10% of this group.
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‘preparation in environmental health.

ﬁS¢Vexalvof the staff that prepared the reports to Congress

.are -here at the workshop and will be glad to go over the details

of these‘estimates with you during the next few days. They asked
me to make a suggestion to simplify your tasks during the work-

shop = keép in mind that the total environmental health workforce

is latger than that portion which requires basic occupational
» ‘ The latter is probably ea-
sier to deal with and is the group in which the Bureau and the

Public Healtn Service is most interested.

4t§t'me close by saying that refining estimates of supply and
requirements’ or evaluating the public health workforce by spe~-
cialty area =~ air, water, food, hazardous waste ~ is even harder

‘than determining the overall estimates of the total workforce as

I discusSsed here.

- I wish you well in your efforts these next two days. Your.
task is a tough, but important one. Good luck. Thank you.
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3. KEYNOTE ADDRESS

Evaluating the Environmental Health Work Force
By
Larry Gordon
Secretary, New Mexico Health and Environment Department

I have been especially interested in the planning and de-
velopment of this workshop. The need to come to grips with the
nature, numbers and requirements of the environmental health work
force is .long overdue.

I cannot begin to discuss the .environmental work force with-
out recalling my first job as an entry level county sanitarian.
T really didn't know what a sanitarizn was. I was put to work
at $255 per month after being given two days orientation with
another sanitarian and being provided with inspection pads, a

_clip board and a thermometer. As I went to my appointed rounds,

I frequently wondered what I would tell someone if they asked
what I did and could only come to the conclusion that I "inspect-
ed." This was probably not an unusual state of affairs for a
saniitarian in 195@.

I will refrain from dealing with any specific professional
group such as sanitarians .or engineers in this paper and use the
opportunity to discuss the 7ield of environmental health. A num-
ber .of definitions have beewn utilized for various conferéences and
publications, but I have no trouble in utilizing the definition
which the staff for this workshop has selected. This definition
of ‘environmental health reads as follows: "The systematic devel-
ogsnent, prumation and conduct of measures which modify or other-
wise cortrol tiose external physical factors in the indoor and
outdoor enviro.ment which might cause illness, disability or dis-
comfort through interactica with the human system. This includes
not only health and safety factors, but ~'so aesthetically desir-
able conditions in accordance with commu...Ly demands and expecta-

tions."

. 7The field of environmental health includes such programs as
water quality, air quality, radiation protection, occupational
health and safiety, food and milk protection, noise pollution
control, hazardous material management, ‘housing conservation and
rehabilitation, solid waste management, water snpply protection,
insect and rodent control, and institutiona. environmental
health, and Iiecreational area health and safety. All of these
program areas have a health goal as a minimum, although they may
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also address quality of life factors. Personnel are involved in
such activities as inspection, standards development, research,
planning, epidemiology, risk assessment and biostatistics. al1
of these measures are part of the previously quoted definition of
environmental health which modify or otherwise control factors in
the environment which impinge on human health. A wide variety of ;
professions are essential to this effort, including natural sci-

entists, physical scientists, medieal scientists, attorneys, pub-
lic health professionals, planners, statisticians, meteorolo-
gists, computer scientists and others too numerous to mention.

All are essential to the comprehensive field of environmental
health. )

At this point in my discussion; I find it necessary to note

a-basic and important distinction between the terms "environment-
al health professionals" and "professionals in environmental
health." Professionals such as geologists, engineers, biolo-
gists, physicists, computer scientists, food technologists, chem-
ists, toxicologists,.geo-hydrologists, planners, economists,
attorneys, statisticians, epidemiologists, risk management scien-
tists and -many others are essential ‘to the field of environmental
health, but they are not necessarily environmental health profes-
sionals., They are professionals in environmental health.
Environmental health professionals, on the other hand, have been
educated,. at a minimuim, in the major components of environmental
health and in the basic public health sciences of epidemiology
and biostatistics. Both environmental health professionals and
other professionals in environmental health are utilized at all
levels of governmert as well as in academia, industry and citizen
groups. Most environmental health professionals are products of
accredited schools of public health or accredited environmental
health programs outside schools of public health. I firmly be-
lieve that most, if not all, environmental health professionals
are produced by undergraduate and graduate programs accredited by B
the Council ‘on Education for Public Héalth or the National Coun- —
cil for the Accreditation of Environmental Health Curricula.
Other programs are graduating personnel such as environmental
scientists who may become professionals in environmental health.
Most non-accredited environmental science programs do not require
the core public health sciences.

‘ Accurate figures for environmental health expenditures and
) personnel have never been obtained and use of systems that report
e only a fraction of the total can be very misleading. 1In fact,
when used in reports to Congress, such data can even be damaging
to the field. For exarple, the annual report of the Association
of State and Territorial Eealth Officials provides information on
only a portion of the environmental activities in states. I have
tried unsuccessfully on numerous occasions to convince them to )
expand the system beyond official health agencies with no suc-

cess; but as an example, I will quote from a letter I wrote in B
1982:




The National Public Health Personnel Ileporting System
(NPHPRS) reports those programs within the jurisdiction
of each state's designee to the Association of State
and Territorial Health Officials (ASTHO). Many,
perhaps most, states have more than one health agency
although only one may actually have the title of some-
thing like “state health department’. Inasmuch as each
state's designee to ASTHO is usually the chief
executive officer of the health agency bearing such a
title, it is conceivable that more activities go un-
reported than are reported in some states. In my own
state, for example, the official designee to ASTHO
prior to 1978 was the Director of the Health Services
Division. Inasmuch as the Health Services Division
only has responsibility for personal health programs,
all of New Mexico's programs relating to mental health,
drug abuse, alcoholism, laboratories:and environmental
health were left unreported. In 1978 I recommended
that the Secretary of the Health and Environment
Department, rather than the Director of the Health
Services Division, be the official representative to
ASTHC. This had the effect of requiring reporting not
only of the Health Services Division, but also of our
Environmental Improvement Division, Health Planning and
Development Division and Behavioral Health Services
Division. The expenditures reported for New Moxico im-
mediately increased five-fold by merely changing our
representative to ASTHO.

As you know, many (probably the majority) of states
have created EPAs separate from the official state
health agency. All of the programs administered by
these EPAs are basic health programs and, perhaps more
importantly, disease prevention programs. Similarly, I
believe my department is the only health agency in the
nation operating a fully comprehensive occupational
health and safety program. In most states, occupa-
tional safety and health programs are administered by
departments not bearing a title including the term
health.

Not only do the preceding situations place serious
limitations on the expenditures and activities reported
by NPHPRS, but also seriously skew tiie relative
percentages of health expenditures and activities re-
ported by NPHPRS. It'is conceivable that some states
may spend more for either environmental health or
behavioral health outside the official state health
acency than for personal health within the official
state health agency. The amount of funding attributed
to prevention might be significantly increased if these
health activities were reported.




The NPHPRS also attributes some 37 percent of environ-
mental health program expenditures to consumer protec-
tion and sanitation. If the health programs outside
official. state health agencies were reported, the
leading expenditures would undoubtedly be air quality,
water quality and, perhaps, waste management. Assuming
that there is some relationship between health program
reporting and educational needs, expenditures and
projections, the NPHPRS also would tend to skew these
figures, '

Other forces also seem to be at work to damage or retard the
quality and supply of environmental health practitioners frem
schools of public health. One of these is the parochial attitude
that schools of public health should produce graduates for
"healthk agencies," while denying that environmental health pro-
grams in agencies termed pollution control, environmental quali-
ty, ecology, atomic energy, labor or environmental protection
are also health programs having health goals and would not be in
existence except for these goals,

Second, concurrent with increased expenditures in our

nation's health care (treatment) system, schools of public health

continue to increase emphasis on health care at the expense of
public bealth (prevention) programs including environmental
health,

Third, faculty in schools of public health as well as en-
virenmental health programs outside schools of public health are
frequently offering curricula with which they are personally com-
fortable rather than addressing the priority needs that are
emerging in the field, Too often, environmental health agencies
(whatever their titles) are involved, not in prevention, but in
curative efforts to solve problems created due to decisions made

'by other agencies or at other levels of government. -Only when

-environmental-health agenciés have professional personnel capable
of effectively addressing the public health impacts of iand use,
alternative energy systems, transportation and resource consump-
tion at the initial planning stages prior to the decision-making
stage, will environméntal health become preventive rather than
curative. The importance of those efforts must be emphasized
both by the schools and the hiring agencies. But even these
skills will not be fully effective until society can ameliorate
problems of ignorance and poverty.

Fourth, several recent appointments of non-publi¢ health
professionals as deans or department chairs of schools of public
health suggest that some schools are more interested in pursuing
the almighty research dollar than educating public health practi-
tioners. As an example of this trend, I quete from a letter I
wrote to the University of Michigan School of Public Health in

1985,
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Obviously, the new environmental health chair at the
University of Michigan School of Public Health will nnt
.only set the tone and affect the reputation of the en-
vironmental program for many yea:r® to come, but more
importantly, will have a significant impact on the
quality and quantity of environmental health leaders
and programs providing service to the public in the
United States and throughout the world.

It is essential to note that the chair must be above
all, a visionary environmental health leader with a
keen public health philosophy. More importantly than
‘being a researcher, this leader must have the reputa-
tion and experience necessary to attract faculty and
students to whom serving people is a high priority.
The chair must have the vision necessary to look to the
future and insure curriculum and educational content
appropriate to the people needs of the future. Hope-
fully, the need for research funds will not outweigh
these -more important characteristics.

Of equal or greater importance than scientific research
ability, our environmental health leaders and your
department chair should be extremely knowledgeable and
effective in developing and implementing public policy,
the political process and comprehensive management
skills. Public health leaders must be able to trans-
late the results of research into effective public
policy at the Federal, state and/or local levels.

I am increasingly concerned that schools of public
health are more interested in faculty research than
providing student education and community service, and
ultimately insuring quality professionals, programc and
‘public: service by official agencies, industry and pro-
fessional and voluntary groups.

For many years, I was impressed and proud to observe
that Yniversity of Michigan alumni held key leadership
positions in public health throughout the world. Thcse
leaders in attendance at most "ey national public
health policy gatherings were disproportionately
representative ot University of Michigan School of
"pubiic. Health alumni. For many years, University of
Michigan School of Public Health alumni practically
monopolized leadership positions in national
professional groups, such as the American Public Health
Association. This situation has been deteriorating
coincidentally with the increasing emphasis on research
funds over the past few years. Educating tomorrow's
leaders has become secondaty to grants, contracts,
student enrollment numbers and faculty -size.
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Environmental health priozities of the future will con-
tinue ‘to include airr -and ‘water pollution,. solid wastes,
radiation protection,. toxicology, toxic chemicals, oc-
‘cupational safety and health, "hazardous wastes; food
protection. and water supplies. But to be more effect-
ive, of greater service and .engaged .in. a preventive
rather than a curative mode, future leaders must have
the requisite knowledge to effectively address the en-

. vironmental health impacts of population numbers. and
distmibutibn,'resourgewconSumption and conservation,
-alternative energy -resources, land use and transporta-
tion methodologies. .

Fifth,‘eniirohmental health graduates must have adequate
knowledge. of public policy, public health risk assessment, cost=

nbdab v e e e e anafiin )
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benefit—-analysis—and the political process and beé- able to bridge
the gap between scientfstsvand;glected.and;policy]make:s;A I do
not wish to imply or suggest that :schools and programs have not
changed. They have changed significantly to meet changing prob-
lems and priorities and to effectively utilize the latest tech-
niques and knowledge. '

Changes have 'been created by the changing environmental
hea’th; problems, changing societal values and expectations,
Changing environmental health priorities and the emergence and
development of a vast array of environmental health programs,
organjzations and institutions. I have no doubt that students
and graduates are more knowledgeable and. mature than ever before,
Students are demanding educational relevancy to a greater extent
than in the past, and this Pressure continues to have some effect
on the educational cugriculum,

It is obvious to everyone that the complexity of the total
environmental health delivery system is increasing, resulting in
needs and demands for different types of personnel. Some recog-
nition has also been given to the premise that improved manager-

ial skills will improve the effectiveness of the enviromental
health delivery system.

The changes in health problems which have been accompanied
by changes in curriculum include decreases in communicable di-
seases as major causes of death; the aging of our population with
associated increases in a multitude of chronic diseases; changing
lifestyles relating to exercise, ‘obesity, smoking and nutrition
with their implications for public health; and increased recogni-
tion of the relationship between the environment and cancer,
heart disease and genetic diseases., The increasing realization
that: the best answer to public health problems lies in prevention
has- had and will continue to have an effect on the environmental

health curriculum,
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Environmental health person-power requirements include not
only those working in and managing such programs, but also those
academicians producing such person-power and those research sci-
entists developing the necessary health knowledge base. The
$pectrum of such person-power ranges from inspectional level sub-
baccalaureate personnel doing routine inspection and sampling
through the baccalaureate, master and doctoral levels required
for thé more complex aspects of policy, management, research and
education-.

~ Programmatic and academic efforts should be based on sound
epidemiology and risk assessment. We should give greater consi-
deration to priorities based on years of productive life lost
rather than on causes of death., Utilizing epidemiology or risk

assessment for public- health policy guidance would refocus future

~~~~~~

programs: to have the greatest impact on-overall health status and
environmental quality. We would also learn that we should not be
decreasing efforts on problems of the biological environment
(such as food protection), and that the required additional em-
phasis on problems of the chemical environment should not be at
the expense of the biological environment. These are issues
which are still of importance when utilizing the tools of epide-
miology and risk assessment for focusing environmental health
policy. '

Arguments about the need for specialists vs. generalists are
nonproductive and inane. Both are needed now and in the future.
The generalist is perhaps more suited for management, while spe-
cialists are essential for the various specialized branches of
environmental health.

Thére continues to be a gap between town and gown. While
some environmental health educational programs and operating pro-
grams have excellent, continuing communication, many still oper-
ate in comparative vacuums. Town and gown work best together
through organized mechanisms rather than leaving communication to
chance and personalities.

‘The career heights to which professionals in environmental
health and environmental health professionals may aspire are as
great as the individual's capabilities and desires. While it was
once assumed there was a career ceiling over professionals in
environmental health, time and experience have proven that indi-
vidual capabilities equal those in other professions. There is a
solid record of achievement in government, academia, industry,
professional organizations and community service. There are
directors of health, directors of environmental health agencies,
proféssors; -deans; -industry and association executives and vari-
ous other managerial and executive capacities listed within the
ranks of environmental health personnel. Environmental quality
is an important goal in our society, and protecting human health
i an essential component of that goal. -Capable environmental

42

o
M




health personnel are necessary to achieve that goal. As a pro-
fession, we need not take a back seat to any other group. Any
question of capabilities comes from negative attitudes rather
than from ‘the lack of expertise or the need for same. Environ-

mental ‘health personnel must realize their value and continue to

aspire and achieve and be proud of their part in insuring a
quality environment. Appropriately educated personnel will not
insure ‘resolution -of all environmental health problems, but cer-

~ tainly resolution will be impossible without them.

? ] ‘The expertise gathered here will offer important recommenda~
;- tions and contributions to the issue of evaluating the environ-
i mental ‘health work force. These contributions will be of great
i significance to all involved in education and utilizing environ-
LA mental health personnel. The next few days will be informative
fo——————and—éxciting-for—all of-us;""" """ - o
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4, SUMMARY OF COMMISSIONED PAPERS

Papers on the ten topic areas were commissioned from thir-
teen authors. The paper on.Institutional Safety and Health and
‘Radiological Health was written by two authors, while three
authors ‘wrote the Academician paper. In addition to writing the
papers, the authors presented their highlights at the workshop.
Below.are..summaries of the papers, the authors' presentations,
and ‘key .points raised .during the question and answetr periods
which followed the presentations at the workshop. The complete
papers are -ava’'lzble -on request.

"Assessment of Work force Needs and Issues: Air Pollution
v and. Noisé Programs"” by Ray Mohr, Air Pollution Control Division,
o Colorado- Departauent of Health.

The work force in Air is concerned with three primary pro-
gram areas: (1) mobile source air pollution control, usually
automobiles; (2) stationary source, or industrial, air pollution
;- control; (3) the collection of data to provide the technical sup-
i — port-hécessary for the first two areas. The large majority (80
: percent) of workers in the field hold professional, technical or
managerial positions. These include air scientists, engineers
and technicians. Recently, agencies involved in air pollution
control have employed other types of personnel, including epide-
miologists, toxicologists, planners, statisticians and econo-
mists. It was suggested that in some states, epidemiologists and
toxicologists are becoming increasingly involved in the estab-
lishment of standards; once the standards are set, engineers de-
sign the means to meet those standards.

; The basic requirements for practice vary among the three
primary classifications. Air scientists, who perform analyses
and are involved in research and investigations, are usually re-
quired to hold a baccalaureate degree in a science -- biology,
environmental health, meteorology, industrial hygiene, or public
health. A graduate degree is required for research positions.
Air engineers perform air monitoring and inspection activities
L and..are required to hold a baccalaureate degree in engineering.
L Continued employment may require the Practicing Engineer (P.E.)
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credential. Additionally, it was suggested that an increasing .
nuimber of employers are requiring -engineérs to hold master de-
grees. Air technicians are responsible for the day-to-day opera-
‘tion of sampling and teésting equipment and are required to have a
high school diploma and some technical experience. 1In some
cases; a :two year technical education may be required.

,;w,,";_,»
R

ﬁegausé of the lack of literature on the subject, the author

contacted the Air Pollution Control Association, the Environment- g
al Protection Agency, and several states to obtain information: on =
the work force in. Air. 1In addition, he conducted personal inter- 3
views and a telephone survey of air pollution control agencies. H

and 7,000 environmental health personnel specializing in air pol-
lution control in the public sector. Of these, 22 percent are :
engineers, 34 per¢ent scientists, and 40 percent technicianss e
The remainder are managerial and support..staff. .Questions. were. e
raised concerning this estimate of the work force. Estimates
developed at conferences of ‘the EPA were somewhat larger than the
67,800 figure; however, those included the private sector. 1In
addition, since membership in the Air Pollution Control Associa-
tion is approximately 6-7,0088, the total work force must be
greater. It was suggested that the entire environmental health
work force in air may be in the range of 20,000 - 26,000.

Based on the results, he estimated that there are between 6,000 .

o Al

The primary forces which have affected the work force in f?
_ this field are: L

0 Resource allocation to state air agencies under Section i
185 of the Clean Air Act: )

0 State and local legislative and budget processes; and,

o Training and development support consistently applied to i
state and local agencies from the Federal government. ‘

The major environmental health work force issues in Air are :
recruiting and training. Almost 90 percent of the agencies con- E
tacted by the author indicated that they were having difficulty .
recruiting qualified personnel. This was attributed to the agen-
cies' inability to offer competitive salaries and to affirmative
action guidelines. Training for new personnel and continuing
education for existing personnel is greatly needed. When the EPA
was established in 1978 and the Clean Air Act Amendments were
first passed, the EPA offered a complete training-prcgram in Air.
That program has almost disappeared, being replaceé by self-study
courses and the use of colleges and universities as area training
centers. However, Both the amount of funds awcrded to the states
by the EPA and the amount directed to training have been curtail-
ed. The-courses still available are sporadic and do not address
the new areas of concern in the field, such as air toxins. These

. .. hew areas. are creating significant work force needs. '
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. Noise control programs are small -and relatively new. The
National Environmental Policy Act of 19708 required ~csessments. of
’the 1mpacts of noise, while the: Noise Control Act of 1972 gave
the ‘EPA the. power to set noise standards. There are two primary
occupational groups in this field. The noise engineer, whose
duties .are usually combined with other programs in air pollution
of radiation, ds required to 'hold: a baccalaureate degree in civ~
i1, mechanical aeronautical or acoustical -engineering. TlLe
noise: specialist, who undertakes env1ronmental studies, enforce-— -
fment or -public education activities, is usually required to hold i
a college degree. Due to- .a Yack of available ‘data, the -author was
unable to estimate the size of the work force in this field.
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EPA funding for programs in noise control ended by 1984; :
therefore, ‘many states eliminated their programs at that time. ;
S There ate probably significant work force and training needs;
e ‘however, ‘thére is insufficient 1nformation available to determine Tty
: the extent of those needs. 3

4.2 WATER AND WASTEWATER

"General Environmental Health Professional: Water" by John )
B.. Conway, Assoc1ate Director, Graduate School of Public Health, T
San Diegb State University. :

The env1ronmental ‘health work force in water is concerned =
with water quality and water supply in the areas of: potable
water, domestic water, recreational water and wastewater. 1In
addition to state and local government agencies, personnel are
employed by 1ndustry, consulting firms, academic institutions,
and’ Federal agencies such as the ,EPA, the Department of Labor and
the- ‘National Park Service. e

Personnel in the work force fall into three primary categor-
ies.. Environmental health technicians ~ollect samples and per-
form supervised laboratory activities.. They are required to have
a high school diploma and two years of either technical training
or general college courses. Environmental health profes51onals,
or sanitatians, inspect systems and perform other water sanita-
tion activities. They .are usually generalists and are required
to hold a bachelors degree in environmental health, any of the :
sciences; or engineering. Specialized. environmental health pro- L
fessionals or scientists includes biologists, chemists, engin- )
eers, epidemiologists, -environmental toxicologists, geologists,
and others. They are reguired to hold bachelors degrees in their
: specialty areas. Some spétialties, such as epidemiology, hazard-

A ous ‘waste, and toxicology, require graduate training. In addi-
tion; nother professionals involved in water activities are man-
agement and administrative personnel such as attorneys, planners <
and policy makers. Some positiong in the field require creden- ;
tialing in the form of licensure, registration. or certification. :
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{ Numerous- academic institutions havé programs in this field.
‘There are 24 graduaté sc¢hools of public health with approximately
408 new Students-per year in masters' and doctoral progiams in
environmeéntal o6r occupational health. An estimated five to ten
percent -of thesé specialize in water: There are 23 undeigraduate
and‘four .graduate. programs in environmental health accredited by
the National Accreditation Council for Environmental Health Cur-
ricula. ©Of the 1,500 to 2,000 students in these programs, rough-
ly 108 are interested in water-related fields. TIn -.addition;
theré are many collége and university programs. in environmental
health--or environmental science that are not accredited but which
gradyate practitionérs in the water field. The same holds true
for accredited program$ in engineering, biology, and other areas.

The duthor éstimated the supply of water quality profession-

als by first approximating the number in the state of California

-and then extrapolating it to the United States as a wholé. Based

on data from the Chief of Local Environmental Health Programs and

the Regional Water Qha;fty Control Board, he detérmined that
there were 680 full-time equivalent professionals employed at the

state and local govetnment level in Califorhia. To this figure
he -added individuals ermiployed by water ‘and wastewater treatment

plants;  consulting. firms. and the Federal government for a total
of 1,800 practitioners. ‘Since California has the largest popula-
‘tion of any state, the-author took half of this number and multi-
plied by 50 states. for an estimate of 25,0008 water quality and

water supply practitioners.

Although demand in the field should remain relatively con-
stant overall, there are shortages of personnel in selected
areas. Practitioners with toxicological backgrounds who under-
stand chemic¢al reactions are in demand, as are those trained in
hazardous waste and health risk management. At this time, these
practitioners are trained on-the-job due to the lack of training
in critical water skill areas by academic institutions. More
highly skilled sanitary engineers, hydrogeologists and soil sci-
entists will alsc be in demand in the future. In addition, prac-
titioners should be specialists in such areas as epidemiology,
aquatic biology or hazardous waste, rather than generzlists, in
oider to meet the changes in the water area. A team which in-
cludes an engineer, toxicologist and epidemiologist will be best
able to meet these demands. This will make it difficult for
small local health departments to have the personnel necessary
for water quality surveillance and it is doubtful that stiate
agencies will be able to assume the responsibility.
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4.3 RMILK/POOD -

) 'The General Environmontal Health Professional in Milk and
Food Protection" by C. Dee Clingman, Vice President for Quality
Control, ‘Géneral ‘Mills Restaurants.

Food supply protection was.one of ‘the earliest functions of
the sanitarian. Because of the complexity and diversity of the
world's food. supply, ‘this funiction bas gXobal implications. Xilk
sanitarians .are concerned vith the protectlon of the product from
its ‘gource, through production; to the consumer. The 1nspectlon

" of pasteurization and post-pasteurization processes are -of par-

ticular importance. . Unlike professionals in the milk area who
are involved from the. p01nt of production, those engaged in food
pro‘ectlon are usually concerned with: the safety ¢f the food .sup-
Ply only after it reaches the processor or retailer.

EnV1ronmental health professionals in areas such as air and
water pollutlon control also affect the milk and food suoply,
however, this paper focused only on practitioners prlmarily in-
terested in milk and/or food ‘and primar11y ‘engaged in inspection-
al activities. Althougb many types of practitioners, including
planners and managers, work in the fii#ld, 'sanitarians: are the
most. prevalent. ‘Thé majority are employed by state or local
health departments. others work for industry, academic institu-
tions, and the Federal government. In recent years; due to the
consolidation of che milk industry and lack of financial support,
milk programs have shifted from local to state agencies. However,
.state support of food programs has been reduced so that they now
must be supported more extensively by local health departments.

Prior to 1955, the majority of: vpractitioners in the field
were: polltlcal appointees and had little or no education or ex-
perience in the area. Now the majority of agencies and indus-
tries require a baccalaureate degree for entry-level positions.
In the milk 1ndustry, experlence often substitutes for a college
degree. A master's degree is usually required for superv1sory
positions. Registration requirements for sanitarians vary consi-
derably among the states. As of 1984, 34 states required sani-
tarians to become registered in order to practice in the state;
16 states 'had no education or experience requirements.

The -author estimated the size of the work force in milk and
food protection to be between 13,560 and 14,200 full-time equiva-
lent practitioners. His est1mate is based on the assumption
that, on the average, each of the 2,708 local and state health
agencies .in the United States employs four food and one milk san-
itarian for a total of 13,560 individuals. In addition, he as-
sumed.that industry employs five percent or 200 of this number.
The author assumed a three percent growth rate and five percent
turnover rate to estimate that 1,296 new practitioners were need-
ed each year. There appears to be an adequate supply of person-
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hel ;ﬁitye area. Hcwevér, the supply of individuals with degrees

in envitonméntal health is significantly less than the demand,
Practitjoners with these degrees are more likaly to be found in

1ﬁgﬁ§§fy”peqéps§hof‘;Qéuhigher salaries. Due to salary structures
-and réduction.of support of milk and food programs, the demand

for practitioners has decreased in state and local governments

but ‘has increased in industry, Therefore, we often find that the
regulatory level -environmental he&lth. personnel are less quali-
fied and less -educated than the people they .are regulating.

Overall, demand in the field is expected to rise because of

Y - '

the increasing. compléxity of the food supply, the growing intern-

~dlizetion of the supply, and the emergence of new safety concerns

regarding. biological hazards. A question was raised concerning
the 'issue of chemical .contamination of the milk and food supply.

Chemicals are often used in f£60d production or protection for

aesthetics ‘and cannot, ‘therefore, be easily banned. These is~
sues have resulted in a” demand for more specialized training as
the:-"generalist"” is no longer able to adequately manage food and
milk programs. However, training in the area is not readily
available. -It was suggested. that a "Food Protection Academy®™ be
established to provide ‘complete coursework,. particularly in food
protection. Other issues that impact the work force, in addition

i

to salary ‘inequities at. the state and local level, are a lack of
upward:mobility and the absence of a recognition system.

4.4 LAND USE PLANRING AND MANAGEMENT

Work force Status and Outlook in Environmental Health Land
Use Planring and Management: The California Experience" by
Richard Roberts, Director, San Bernardino County Department of

"Environmental Health Services, with assistance from Paul Ryan and

Clifford Williams of his stzaff,

Environmental land use planning and management practitioners
were defined as "professionals qualified by education and experi-
ence to review land use proposals for the purpose of assessing
environmental impacts. and .evaluating health risks, and recommend
actions that will protect the public from exposure to disease and

-other’-health and safety hazards; and, to protect the environment

from degradation,” Practitioners must coordinate a comprehensive
multidisciplinary solution to complex development, growth and
infrastructure problems as well as those related to such current
issues as industrial facility siting, landfills, or solid and
hazardous. waste -disposal facilities. Workshop participants sug-

'gested ‘that professionals in this area are those that facilitate
and coordinate activities rather than those that do the actual

planning. ‘This is riot necessatrily the case with smaller local

agencies, The large majority of practitioners work at the local

level, although there is substantial information exchange between
the private sector and state and Federal agencies.
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The work force in this area is compared primarily of sani-
‘tarians or environmental health scientists, engineers, and plan-
fers. The-entry level academic standard is usually a baccalau-
reate degree in.environmental health or basic science, geography,
urban' planning, or engineering. . For the most part, at least four
_ years cf experience are necessary in order for a practicioner to
become -proficient in the field. California has registration pro-
grams for both the -sanitarian and engineer to ensure minimum edu-
cation; experience and training requirements. There is no re-
quired credentialing program for planners in the state.

The author estimated the supply of land use planning and
management professionals in California based on information from
the State Department of Health Services, the State Board of
Engineers, and the California chapter of the American Planning
Association, He estimated that there were a total of 256 public

gector practitioners in California, with an additional 250 in the
private sector. Extrapolating this to the rest of the country,

based.on the fact that about 18 percent of the population resides

in California, gives an upper estimate of 5008 practitioners na-
tionwide. As California legislation in this area is different
from that in the majority of states, .a lower egtimate of 3000
practitioners nationally may be more accurate.

A questionnaire was distributed to land use planning and
management professionals through the Association of Environmental
Professionals and the Center for Environmental Intern Programs,
Incs to determine the adequacy of the work force. Approximately
‘half the respondents worked in the public sector and half in the
private sector. It was felt that there was a minor shortage of
personnel, Private sector respondents were more likely to think
that supply and demand would increase in the future than those in
the public sector due to the general public's growing interest in
hazardous waste facilities and waste-to-energy projects.

The respondents felt that certain key functions were cur-
rently not being performed by practitioners in the field and that
there was a lack of understanding of environmental regulatory
programs, interface between the scientific community and practi-
tioners, ground water contamination and hazardous materials as-
sessment and mitigation studies, and implementation and compli-
ance activity for mandated programs. These problems are related
to a shortage of qualified individuals and to educational needs.
The most significant educational issues concern a lack of prac-
tical knowledge by entrants and the need for greater interdisci-
plinary education. A solution would be a combination of educa-
tion and field work or internships.

The author recommended that environmental health science be
linked with environmental studies programs at the university lev-
el. 1In addition, he suggested that the Association of Environ-
mental Professionals, the National Environmental Health Associ-
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‘atign and the American Planning Association be linked@ to further
study this area, establish a national clearinghouse for work
force data, and establish a credentialing mechanism,

In response to a question at the workshop, the author said
he preferred to hire a good generalist in environmental health.
He then spends six months training the person to meet agency
needs. This system has reportedly worked well for his agency.

4.5 OCCUFATIONAY. SAPETY AND HEALTH

"A View of Occupational Health Manpower: Present and
uture” by David Fraser, Department of Environmental Sciences and
Engineering, University of North Carolina, Chapel Hill,

‘Thig area differs from many in environmental health in that
employers are well identified. Practitioners are trained in en-
gineering or the sciences, but only those with a kzalth focus are
included in the environmental health work force. This definition
includes industrial hygienists, occupation.l health physicians,
oéchpatiépq}rhealthgnurses, and' occupational safety practition-
ers, This paper focused primarily on the industrial hygienist,

The responsibility for injuries and illnesses in the work-
place was first placed on the employer in 1911 with the enactment
of the first workmans compensation laws. This responsibility has
been emphasized with the Occupational Safety and Health Act of
1978 and the Hazard Communication Act. Recently, Congress passed
legislation requiring employers to inform employees of potential-
ly hazardous -exposures. Occupational physicians and nurses were
first employed by industry to address these needs and reduce li-
ability costs. As it became evident that the solution inay often
be preventive rather than curative, the skills of industrial hy=-
gienists and occupational safety practitioners were sought.

Although in the past almost any employee night be assigned
the role of industrial hygienist regardless of background or
training, in recent years steps have been taken to ensure a qual-
ified work force, The American Board of Industrial Hygiene cer-
tifies practitioners by examination. Five years of creditable
experience. is usually required, although graduate education can
be substituted. It is expected that, because of increased 1iti-
gation in the field and an increased employer sensitivity, certi-
fication will become required for practice in the field.

There are approximately 40 educational institutions offering
formal training in industrial hygiene. Of these, 27 have been
awarded training grants by the National Institute of O:xcupational
Safety and Health (NIOSH) to establish or maintain educational
‘programs. Another 14 are parts of Educational Resource Centers
supported by NIOSH to provide training in the four core disci-




plines o3 occupational safety and health. In 1986, the Educa-
tional Resource Centers enrolled 544 students in industrial hy-
giene programs. An additional 113 students were enrolled in the
27 programs with NIOSH training grant support. These programs
graduated a ‘total of 171 students, with 225 graduates expected in
1987. The Educational Resource Centers produced fewer graduates
in the other disciplines: 63 in Occupational Medicine, 61 in
Occupational Nursing, and 29 in Safety. Data are not available
on the remaining industrial hygiene programs. However, the
author estimates that they graduate fewer than 50 students each
year. NIOSH requires that the programs it supports maintain cer-
tain standards. Currently, however, there are no national stand-
ards for all training programs in the field. The American Indus-
trial Hygiene Association (AIHA), though is moving to develop an
accreditation board for programs in industrial hygiene.

In estimating the supply of ‘industrial hygienists, the
author made the assumption that the 8,080 members of AIHA repre-
sented 80 percent of the work force in the field, for a total of
19,000 individuals. AIHA confirmed this figure in their own es-
timates of the work force based on membership in- its local sec-
tions and in the American Conference of Governmental Industrial
Hygienists. Recent growth rates in the field suggest that the
industrial hygienist supply might increase to 11,500 - 12,500 by
1998. As the supply ot and demand for industrial hygienists are
sensitive to political and economic factors and to the prolifera-
tion of legislation in the area, it is expected that the need for
industrial hygienists will continue to increase. It is clear
that educational programs will require increased Federal support
in order to meet this need.

4.6 HAZARDOUS MATERIALS

"Work force Status and Outlook in Hazardous Materials
Management"” by Richard L. Wade, Executive Vice President, Med-Tox
and Associates, Inc.

Hazardous materials management is defined as the control of
potentially hazardous materials from "the point of extraction of
raw products to their elemental destruction, transformation into
non-hazardous materials or disposal in controlled facilities."
The field is requlation-driven in that many steps are taken in
order to comply with government regulaticns and to protect busi-
nesses from liability. At the Federal level, regulations ‘include
those implementing the Safe,Drinking Water Act, the Hazardous and
Solid Waste Act, the Resource Conservation and Recovery Act, and
the Superfund.

The responsibilities of practitioners in this field vary

among employers. Those employed by the public sector are re-
quired to have skills related to regulation interpretation, pro-
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gram administration, ronitoring, standard and criteria develop-
ment, and general understanding of treatment options. Practi-
tioners in the private sector need less knowledge of the regula-
tory process but, instead, are required tc have strong skills in
engineering, treatment technology design, and some business
training. In other words, the public sector needs scientists
whereas the private sector needs engineers.

Many professional job categories are found in hazardous ma-
terial management. ‘hese include industrial hygiene, chemical
engineering, environmental engineering, toxicology, geohydrology,
and quality assurance/quality control. The author stated that a
hazardous materials management specialist is not necessary.
Rather, the skills of the practitioners listed above must be
matched to the needs of individual businesses or government agen-
cies. For the most part, employers hire new industrial hygiene
or engineering gradvates and then train them specifically for
work in hazardous materials. However, core curricula in hazard-
ous materials at the graduate level as well as specialized two to
five day training courses are required to ensure a qualified work -
force. The Superfund Amendments set aside $10 million for devel-
oping these much needed training programs. It was suggested that
a. catalog of training courses be develoned to aid employers in
locating available courses in specialized areas.

There is little or no quantitative information on the work
force in hazardous materials management. The author estimates
that there are currently 40,000 - 70,000 professionals in the
field. Approximately 40 percent of these are employed by govern-
ment agencies with the remainder in the private sector. The
average large company employees 3.4 staff to control hazardous
materials, Based on the results of a Region IV survey, the ap-
proximately 100,000 large private firms in the U.S. would create
a estimated demand by 1998 for 42,000 hazardous materials manage-
ment professionals, The EPA estimated that manpower needs may
rise from under 4,000 in 1985 to 21,000 by 1995 for the clean up
of uncontrolled sites,

4.7 INSTITUTIONS/RADIOLOGICAL HEALTH

4.7.1 Institutional safetv and Health

"Environmental Healt}. Work force Demands: The Institutional
Environmental Health Scientist" by Joe E. Beck, Director, Envi~
ronmental Health Program, Western Carolina University.

Institutional environmental health scientists are educated
in the sciences and trained in the health implications of the
environment in order to control the physical, biological, and
chemical hazards to human health in institutional settings.,
These professionals are employed "in-house" by schools, hospi-
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tals, jails, day care facilities, and other similar institutions.
Individuals employed by state or local health departments to pe:-

form routine nursing home or other inspections are not 1nclua¢d'

in this practitioner category. The need for profess1onals in
this field was created in part by the reaction of the insurance
1ndustry to the bankruptcy of several national corporations re-
cently because of environmental problems.‘

Various specialists are employed in this field, inci.ding
safety officers, industrial hygienists, infection control mana-
gers, laboratory safety specialists, hazardous waste managers,
cand biohazard control officers. Larger institutions may employ a
wide range of these specialists; however, most institutions are
‘unable to afford specialists and require a generalist with some
skills in these areas who can set up and manage a comprehensive
program to ensure health and safety.

A broad-based intertdisciplirary education at the baccalaure-
ate level is required for entry in this field. Coursework should
include. toxicology, epidemiology, injury control principles, haz-
ardous materials management, and program/pronect administration.
Currently, only the twenty-three undergraduate and four graduate
programs accredited by the National Accreditation Council for
Environmental Health Curricula and the 2% accredited Schools of
Public Health can be verified as meeting minimum educational
standards for training in institutional safety and health. Con-
tinuing education is particularly important as an individual
moves from a specialist to a generalist manager role. It should
include courses to increase competency in environmental health
and multidimensional courses to meet the specific needs of the
institution. The author felt that five years of experience, in-
cluding a year each in supervision and administration is
necessary because of the complexity of the field. There is
currently no credentialing program specific to institutional
safety and health. However, three associations, NEHA, the
American Academy of Sanitarians, and the Society of Environmental
Health Scientists, credential generalists in environmental
health.

The author estimates that 106,000 to 12,000 professiocnals are
currently in demand in this field. Many of these positions are
now filled by persons without a proper educational background or
comprehensive training. Need was estimated based on the inetitu-
tional settings. Each of the nation's 2442 schools systems, 2500
higher education institutions, 7008 acute care facilities, 350
Federal and state correctional facilities, and 2408 county-wide
institutions is felt to need at least one institutional safety
and health professional. Larger facilities or systems would, of
course, require more positions. Thus, current need is estimated
to be at ieast 15,000.

54




e st =

Current demand for institutional environmental health sci-
entists can only be met at the expense of employers ih other
-areas -unless educational programs can prepare an increased numbér
of individuals. The author recommended that training be provided
‘to bring those currently employed in the field "up to patr". 1In
addition, ‘enrollment .in programs. at the undergraduate and gradu=
ate-levels must be encouraged. Federal furds are required for
this. In .addition, role models for a comprehensive institutional
safety and .health program should be developed.

4.7.2 Radiological Health

"Work' force 'Status and Outlock for Radiological Health Per-
sonnel” by H. Harold Lehman, Center for Devices and Radiological
Health, Food and Drug Administration, U.S. Public Health Service.
Presented at the conference by Leo Snyder of the Public Health
Service.

Radiological health is concerned primarily with the harmful
aspects of and unnecessary exposures to ionizing forms of radia-
tion. The majority of professionals. in the field .are health phy-
sicists; thus, the paper focuseéd on this .group. Health physi-
cists are employed by Federal agen¢ies, including theé Nuclear
Regulatory Commission, Department. of Energy, and the Food and
Drug Administration; state health departments or environ mental
cointrol agencies; universities, hospitals and medical centers,
and various industrial facilities, including nuclear power
plants. The nuclear power industry employs the greatest percent-
age of practitioners.

Practice in radiolecgical health usually requires basic edu-
cation in the physical sciences. Other disciplines include pub-
lic health, engineering, biology, chemistry, electronics, and
medicine. For practitioners involved in food or water sampling
and analysis activities, a broader background in environmental
health is required. 1In order to be certified by the American
Board of Health Physicists, health physicists must hold a bacca-
laureate degree in physical science or engineering and must have

$ix -years of experience ifi hedl'th physics. Employment by state

agencies usually requires a Bachelor of Science or Master of
Science degree with three to five years of experience in the
field. Medical facilities .and the nuclear industry are more
likely to require a master's or doctoral degree.

Estimates of the supply of radiological health practitioners
range from 6,006 to 12,3#0 individuals. Data on amployees of
state agencies are collected by the Conferunce of Radiation Con-
trol Program Directors. For FY 1985, data on 1,000 pzrsonnel
showed that two-thirds are at the professional level and the
remainder are technical and support personnel. Only 7.8 FTE's
are involved in non-ionizing programs.
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- Although there has Deen a dramatic reduction in the number
‘of ‘nuclear .reactors built fn recent years, radiological health
personnel ‘demand: is'.strong. 'The largest area of growth is asso-
ciated: with medical and res:arch institutions due to new legisla-
tion and technology in the field. The increasing problem of ra-
dioactive: waste handling aid disposal is also affecting demand.

‘Enrollments in educat .on programs, particularly at the doc-

‘toral level, have declinec in recent years because of curtailed

Federal financial support. Schoolis of public health have also
reduced programs in radiolrgical health due to a- lack of funding.
However, prior emphasis ¢n specialization and credentialing in
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the field has declined in recent years because of the reduction

in nuclear power plant construction. In order to meet the more
stringent standards being established and deal with new areas of
concern such as radon, industry must assuine a more active role in
the education of radiological health practitioners.

4.8 SOLID WASTE MANAGEMENT, HOUSING, VECTOR CONTROL, AND NON-

'WORKPLACE INJURY CONTROL -

"Wwotk force Status and Outlook for General Environmental
Health Professionals Responsible for Solid Waste Management,
Housing, Vector Concrol, and Nonworkplace Injury Control™ by
George A. Kupfer,; Director, Bureau of Consumer Protection and
Environmental Health, ‘Milwaukee Health Department.

These areas are usually the responsibility of sanitarians in
state or local health departments who spend a portion of their
time in each area. The work force consists of professionals and

technicians with a wide variety of backgrounds and ‘raining ex-

periences. Although graduates of.environmental health programs
are usually desired, employers accept a range of other back-
grounds. Due to the diversity of titles, location in a variety
of departments or agencies, the responsibility for several pro-
gram areas by a single individual, and a lack of data, it was

_ difficult to estimate supply, demand and needs, For each area,

the author surveyed agencies in five states and extrapolated
based oh population to the United States as a whole. In all

cases; only personnel involved in preventive public health acti-

vities were included.

Solid waste management consists of the planning, administra-
tion and regulation of the storage, transportation and disposal

“of solid wastes. Practitioners are found at all levels-of the

public sector. In the past few decades, responsibility for this
work has shifted from the local level to tre states, which have
assumed the primary role in enforcing Federal requlations. 1In
addition, consulting organizations and private industry utilize
sanitarians and scientists for the control of solid waste. The
author estimated that there are 3,560 full-time equivalent (FTE)
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professionals and 8,00% FTE technicians currently employed in
solid ‘wast management. These figures include only those person-
nel with a focus on public health, not thoseé responsible for sur-
veillanc¢e or trash pickup. This work force Is not expected to
expand. There iS, however, a need for training of existing pro-
fessional and technical staff. Employers are expected to seek to
replace staff with individuals with more technical training in
toxicolodgy, epidemiology; chemistry, biology and engineering.

‘Housing inspection programs vary considerably among states
and local communities. Generally, most states and- large communi-

ties regulate hotels, motels, rooming houses, and residential
“'housing. ‘Many udseé the model code developed by the American

tions. Housing regulation involves activities in zoning and oc=
cupancy approvals, community planning, public educatiof, elimina-
tion of nuiséances, and inspection. Few programs have comprehens~
ive regulations related to safety and injury control. The cur-
rent supply of FTE professivnals in this field is estimated to be
4,008, with an additional 8,800 téchnicians. The number of pro=-
fessionals may decrease slightly in the future; however, new
areas of c¢oncern such as indoor air pollution and toxins will
create a need for individuals with training in toxicology and
epidemiology. Persons with industrial hygiene backgrounds will
also be sought. '

PubliZ Health Association in 1952 as the basis for their requla-

Vector control programs in health departwents may focus en-
tirely on the traditional control of rodents, or they may be ex-
panded to include the control of insects, birds, wild and domes-
ticated animals, snakes and other vectors. In addition to em-

ployment at all levels of government, personnel in this area are.

also employed by private industry. The author estimated the cur-
rént work force to be 6,800 FTE professionals and 20,000 FTE
technicians. Due to decreased community resources and the 1lack
of readily appAarent problems in this area, there is currently a
trend to reduce staffing. However, in the long run this will
lead to increased problems and a need for more personnel, The
increased use of toxic chemicals to control vectors will have .a
large impact on the work force by creating a need for an expanded
knowledge of chemistry, toxicology, and the concepts of epidemi-
ology used in suzveillance and enforcement.

Non-workplace injury control is a relatively new field. It
can include the control of vehicle-related injuries, injuries
caused by unsafe environmental conditions in public places or
private residences, and injuries caused by chemicals, toys or
food. The extent of programs in government jurisdictions varies
considerably ,from those that are purely educational to those
that develop standards and regulations to prevent injuries. Very
féw local health departments have comprehensive programs in this
field. Interest in the field at this time is greatest at the
Federal level and in large, heavily populated areas. The current
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-Supply -of practitioners in 1n3ury control was nstlmated as 900
FTE profe551onals and 2,080 FTE technicians. A ‘quickening of
udemand for 1ndlv1duals trained in environmental toxicology, chem-
1stry and tox1cology is predlcted.

An attempt was made to describe and estimate the work force
1n consumer protection and .safety. However, the lack of an ade-
quate -definition for this field made estimation impossible.

In general, the author felt that there is a need for gradu-
ate level environmental epldemlologlsts and toxicologists. He
expectg;;bls need to increase over the next few years, particu-
larly at the Federal -and state levels and in local health depart-
ments. Cont1nu1ng educatlon to upgrade the current work force is
arso réquired. Ind1v1duals specifically educated in chemistry,
eénvironmental tox1cology .and environmental epidemiology will be
most eagerly sought.. In the meantime, those with backgrounds in
1ndustr1al ‘hygiene will be hired to replace those leaving the
current work forces

4.9 RISK ASSESSHENT/ENVIRONHENTAL TOXICOLOGY/ENVIRONMENTAL EPI-
DEHIOLOGY

"Tra1n1ng a Work force in the Fie:ds of Environmental Toxi-
cology, Epidemiology and Risk Assessment” by Christopher
Schonwalder, National Institute of Environmental Health Sciences.

Thé Nat10nal Institute of Environmental Health Sciences
(NIEHS) supports programs undér the National Research Serv1ce
Awards Act for doctoral and post-doctoral training in environ-
mental toxicology, pathology, mutagenesis, and epidemiclogy and
blOStatlstICS. Because of this, NIEHS mairntains data on the work
force in these specialties.

Environmental toxicology is the study of the processes vy
which environmental agents affect biological systems and by which

. the.biological systems react with and influence the action and

fate of toxic agents. The primary focus of toxicology is on haz-
ard assessment and safety evaluation. Toxicologists are certi-
f1ed primarily by the American Board of Toxlcology which requlres
either a doctorate and three years of experlence or a master's
degree with seven years of experience. <whe Academy of Toxicology
Sciences also certifies toxicologists.

The supply of environmental toxicologists has been estimated
to be approx1mately 5,000. Need estimates have varied substan-
tially among various studies. The most recent study indicated a
need for an additional 1,000 doctoral-level toxicologists and
2,000-3,000 with undergraduate degrees. The need for an increased
number of professionals in this area is based on:

58

Ra—




e An increased emphasis in the past decade on workplace
safety and environmental quality; and,

® The passage of the National Environmental Policy Act
(1969), the Clean Air Act (1978), the Occupational Safety
and Health Act (1978), and, particulary, the 1976 Toxic

Substances Control Act.

Environmental epidemiology is the "study of the relationship
of environmental factors to the occurrence of mental and physical
disease, including adverse reproductive outcomes, in human popu-
lations." Unlike general epidemiology which works "backwards"
from -a-disease to determine the causal factors, environfiental

‘epidemiology begins with exposure to an environmental agent .and

then: determines if there are adverse health effects. This re-
quires in-depth knoviledge of biomedicine. Environmental epidemi-
ologists are certified by the American College of Epidemiology.

‘Estimates of thé supply of epidemiologists in. several stu-
dies ‘have been. baséd on ‘the number of degrees awarded, primarily
by schools of public health. The most recent of these, completed
in 1985 for the Cénters for Disease Control, estimated that 450

degrees were awarded annually. For the most part, the

literature suggests that there is currently a shortage of

epidemiologists and that this shortage is likely to increase in

the future. The 1985 CDC study estimated that the demand for

epidemiologists in 1988 would range from approximately 5,588 to
7,500. In 1984-85, NIEHS conducted a manpower study to determine
the 'supply, demand and needs for environmental epidemiologists at
five distinct training leveils. That study indicated a market
balance for terminal master's, doctoral fno prior M.D.) and post-
doctoral training levels in 1988, 1987 and 1986, respectively;
however, NIEHS felt that these data might not be accurate.

A question was raised concerning the difficulties of NIEHS
in estimating the supply of and demand for what are possibly the
most well-defined areas in the field of environmental health.
Most of the difficulty resulted from an over-optimism on the part
of ‘university bersornel a5 to thé number of graduates that would
be produced in the future. There wetre also problems in separat-
ing environmental epidemiologists fror general epidemiolog.sts.
In addition, the political and economic climate existing at the
time estimates are made greatly influence those estimates. For
example, in 1987 there was a shortage of research toxicologists;
however, it was felt that by 1985 all of the positions in indus-
try would be filled. This was due to the political retrenchment
and problems at EPA at the time. NIEHS currently tracks toxicol-
ogists and finds that demand continues to exceed supply.

Although risk assessment is a new specialty in environmental

health, its processes have been used by env:ironmental toxicolo-
gists and epidemiologists for many years. Risk assessment models
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are dgyélopediby,practitiqners to .show éhe-géséciation,between

exposures and disease and. to quantify that exposure in terms. of
‘dosages. Ehe“quels«aré;mathematicé;'expréSQiOns'Of the chances
‘of .diseasé occurrence with various -dosages. Because the field is
so young -and does not have a well-defined work force, the author
was unable to estimate. its supply and’ demand. However, at least
in the near future, work in this aréa will primarily be done by
environmental toxicologists and epidemiologists. )

4.16. ACADEMICIANS

R e e

s Sciencé Academicians" by -Gary Silverman, Bowling Greeu State
i University (undergraduate programs), Ann Anderson, Tulane
: .Univg:;ity“Schobl.bf~Public§HéaIth’jg;édﬁate'prog;ams in .schools
of public- health), Trenton Davis, East Carolina University (gra-
-duate programs outside schools of public health), and Amer El-
Ahraf, Califorhia State University (team leadz: and editor)..

5 , Of ‘the 466 to 458 undergraduate programs with "énvironment"”
in the title, approximately 30 could be considered to have a
health focus. This figure was baséd .on- the results of a 1Timited
phone survey Of progiams. However, as the Council on Acsredita-

RN

tion -of Undergraduate Curricula and: Graduate Curricula has accCre-
: dited 75 percent of this number, the author acknowledges that his
2 estimate may well be low. ‘The National Environmental Health As<
sociation lists the total number of programs: as ‘64.. The uncer-
tainty regarding the number of undergraduate programs is caused

primariiy-by‘definitiohal problems.

Based on the phone survey, there were an estimated 1006 to
15¢: full-time eguivalent faculty positions in undergraduate pro-=
i grams. The estimate was complicated by the fact that environ-
! mental health programs may use faculty from other disciplines and
+hat environmental health facilty may teach in other programs or
: at different program levels. A doctoral degree is preferred for
= ~—-—faculty-in. the..areaj-.however,. field _experience and national cer-
‘ ‘tification in an .area ¢£ specializatien are also important. Re~
latively few faculty hold degrees in environmental health. Cur-
rently, the demand is highest for individuals with backgrounos in
industrial hygiene.

B AP RANAL A RN P e A

L A Undergraduate programs tend to rely heavily on part-time
: faculty working in the field of environmental health. This helps
keep programs up-~to-date with new technologies and issues in the
R field. In addition, a large number of the programs have intern-
i ships to provide students with practical experience.

: There are currently 24 schools of public health in the
: United States. Each provides arnual information on st—dents,
' faculty and expenditures to the Association of Schools of Public

wHork force Status and Outlook for Environmental Health and
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Hedlth, Theréfore; this is one area in which data are readily
aVaiLabie~ohfthe‘work‘ﬁorce. Based on 1981 data on 21 schools,
Of‘ﬁhéiQGQﬂwgtudépts(énfolled‘overall, approximately 1300 were
- Specializing in environmental or .occupational health. There were
‘abﬁut'425>§faduatés‘ih‘ﬁhése:anéasg '

) ;Détaofr9m31985-1986.indiCate that 23 of the schools employed
302 faculty in envircamental .and occupational health. Contrary
to- undergraduate programs in environmental health, almost 9¢ per-
‘cent of these faculty were employed full=time. The most preval-
ent terminal degree among faculty is the Ph.D: Although addi-
Ttion‘a~l~¢féd‘ent’ggl;g§ _is usually not. required for euployment, a-
~number of faculty members hold national -certifications. Unlike

those- in most other programs in schools. of public health, very
. few faculty in environmeéntal .or occupation health hold joint ap-
T pointments. :

I . There are significant constraiats in developing teaching
£ programs t§~Shppo:;:thé‘impqrtant emerging areas in the field of

. enyi:oﬁméﬁtal heaith. The lack of financial :support. for facilty
a@d~égrricqiumAGeveiopment{ particularly since the decline in
support;frbm;theABu;eau‘of‘Health,Ptbfessions; is particularly
P important., 'The schools' emphasis on research, rather than ser-
FE vice activities and practice in environmental health, is also a
- ‘hindrance.

, As. with undergraduate programs; there are no data concerning
the specific number of graduate programs in environmental health
outside schools of public health. Only four programs are cur-
rently accredited by NEHA., A 1980 study listed 36 programs. On
the -average, these programs enrolled 65 students and graduated 12
-students each year. The majority conferred the master's degree,
half offeréed a doctoral program. There was little information
T regarding faculty. Thirteen graduate programs outside schools of
X public health were included in a 1985 survey by NEHA. These pro-
& ‘grams employed an average of 5.7 faculty members. Almost 39 per-
; cent held doctorates in environmental health and over half had
- field experience. 4 - :

3

An additional study of graduate programs outside schools of
public health was conducted by Hatlin of the University of
Washington School of Public Health and Community Medicine in
1986, as a follow-up to the 1988 study of 36 progranms. Only
those programs which met the following definition were included:
they must have a public health focus, award at least one graduate
degree each year, have actively enrolled students, and be outside
schools of public health. Of the 36 programs that responded,
only 15 met the criteria. On the average, these programs had
. nine full time faculty members and enrolled 37 students. The
o - obvious lack of data on these programs made it impossible to de~
termine faculty supply, demand, and need.




) _ In genetal, at all academic levels, workshop participants :
v felt that training:Was'anAi;po:tantxigsué. ‘Courses in emerging 4
: fields such as risk communication and ‘hazardous materials manage- ;
E ment; as wWell as in: the more traditional -areas: of environmental. =

health are needed. In addition, it is essential ‘that educational
programs "keep up® with new techndlogies and issues. in the field.
‘However, faculty membgzs~;eminQédfpafticipapts that only a finite T
number of courses: could be taught at .any one level due to the
5 Timited number of credit hours: available., It was also ‘suggested
sl thatrthé-purpOSe{of‘uhde:gfa@ﬁate;prgg:ams'was to educate stu- -
.denhts generically and not necessarily in environmental health, R

whereas.education_at the graduate level could be viewed as speci=

-

o fic job preparation ‘in environmental health. =
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5. SUMMARY OF WORKGROUP POSITION PAPERS

P

estimates of supply, demand and need in the environmental health
specialtiés to which they were assigned. The groups defined the
epecialty areas, -discuvsed the factors which influenced the work
force; suggested meéthods by which existing data gaps might be
¢losed, .and made recommendations for preparing an adequate work
force. The academician specialty was analyzed ‘after the workshop
was -concluded using the data provided by the five workgroups to
.determine how many .academicians are required to educate the
numbers needed in the warious specialty areas. Summaries of the
position papers are presented below. Complete texts are avail-
able -on request. Tapes of some of the discussions are also
available:

The process used by the groups in making the estimates was
as follows. The first si3p was to examine all existing sources
of data. These included published reports and articles, data
from proféssional associations and pertinent information from
unpublished sources. A compilation of these data was made
available to all participants prior to the workshop. Another
importaht resource, also distributed to the participants prior to
the workshop, were the commissioned papers. Using data from
these materials as points of departure, each group utilized the
knowledge and judgment of its members to determine the estimates
of supply, demand and needs in its assigned specialties. No
specific format was imposed for conducting the group sessions.
-The--process.-used was-.essentially one of arriving at consensus
‘through. informed discussion. A suggested outline of the position
papers and a glossary of terms helped to achieve consistency and
comparability of estimates.

Documentation of how the numerical estimates shown in Exhi-
bits 1.1, 1.2 and 1.3, (pages 21, 22, and 23) were arrived at is
contained in the -background and position papers. 2As has been
described, these estimates are the results of lengthy delibera-
tions by groups of experts whose goal was to determine the most
accurate numbars possible based on available data and on careful-
ly applied knowledge and judgment. The estimates will help fill
an important data gap. Until definitive surveys are undertaken
they will provide the most comprehensive and timely estimates
available on the environmental health work force.
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5.1° AIR AND WATER

In developing its estimates of the work force in Air and
‘Water, 'this dgroup included individuals whose employment, educa-

- tional background of job. function is in environmental, health, as

‘defined in Chapter 1 of this report. It looked at the following
,pefsénnél~éategpri6sg 'scientist, engineer, 'specialist, operator,
and technician, .and other. The scientist, engineer and special-
ist categoriés and a.portion of the other Category can be con-
sidered professional. The -specialty areas of air quality, water

. supply, and wasteéwater were considered separately.

e,

DX

Adr--quality—personnel ére‘r@Spbﬁsiﬁré f6f maihtaining a
level of air quality that énsures the health, wélfare, comfort

and convenience 6f the community. -Based on data presented in the-

background papers and other material, the group estimated that
the 1987 supply -of ‘practitioners in air quality included approxi-
matély 1,575 scientists, 5,200 eéngineers, 10,150 specialists,
19,150 technicians, and 1,000 other practitioners. These esti-~
mates total 27,925. . The group determined that 1987 demand equal-
ed :suppliy. The 1987 need was estimated to be only slightly
higher; 28,358, with the.difference accounted for by individuals
who would address the problems of acid rain, acid disposition,
toxics and indoor air pollution. Estimates for 1992 were based
on . a projected five percent increase in 1987 demand, supply and
neéed yielding totals of 29,321 for supply and demand and 29,767
for need.

Practitioners in noise control develop and implenent pro-
grams to prevent loss of hearing, minimize the psychological
effects of noise, and reduce the nuisance associated with noise.
Although personnel in this area are highiy specialized, the group
felt that their supply and demand was low. Due to the lack of
available data, the group was unable to estimate current or
future supply, demand and need in this area. It did note, how-
ever, that this area was essential and must not be neglected.

Environmental health practitioners specializing in water
supply work to supply Safe and acceptable water to the community
to prevent disease. The group estimated that the 1957 supply in
this area was 186,000 including 5,800 scientists, 22,500 engi-
neers, 4,500 specialists, 84,000 operators, 60,000 technicians,
and 10,000 others. Demand in 1987 was estimated to equal supply.
The group felt that a total of 192,500 personnel was needed,
including individuals to monitor chemicals in the new water
standard and additional scientists to improve the understanding
of factors essential to water quality maintenance. For 1992,
supply and demand were both projected to be 125,300, with need at
202,125, These values are five percent above the 1987 1levels.

Personnel in the wastewater area are responsible for con-
trolling water pollution from municipal and industrial sources.
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The 1987 estimated supply of practitioners in this field includes
5,800 scientists, 17,000 engineers, 12,000 specialists, 85,000
operators, 90,800 technicians .and 16,0008 others for a total of
219,8008. Again, it was determined that demand equaled supply.
The group felt that an increased number of operators and techni-
~cians were needed and estimated the 1987 need to be 235,000.
Estimates for 1992 were based on a five percent increase and were

239,790 - for supply and demand and 246,750 for need.

This group felt that training.of personnel at all degzree
levels, continuing education programs, self-teaching and exten-
sion courses, and the rétraining of personnel in the new and
émétging‘areas*of”public“health“were‘imperative~ It recommended.
that Federal funding support these educational programs.

5.2 MILK AND FOOD PROTECTION AND INSTITUTIONAI, SAFETY & HEALTH

Milk and food protection programs assure that food (inclu-
ding milk) and food products are safe, wholesome and sanitary at
all stages: production, processing, distribution, transporta-
tion, and service. The majority of practitioners in the field
are employed by state and local health departments. Others are
associated with Federal regulators, food manufacturers, food pro-
cessors and Gistributors, warehouses, restaurants, and institu-
tional establishments. Most practitioners are sanitarians; a
baccalaureate degree is usually required for entry to the field.

Problems in determining the supply of and demand and need
for personnel in this area resulted from sanitarians in locaz2l
héalth departments being likely to work in a variety of areas.
In addition, the variety of job titles used made it difficult to
estimate the numbers working in industry. Despite these factors,
the group estimated that supply and demand were balanced in 1987
at 14,000 practitioners. An additional 7,000 personnel were felt
to be neel=3 to achieve »ptimal levels of protection of the food
supply. For 1992, the group estimated that sapply and demand
“would be equal at 17,500 and that need would increase to 24,000.

) This group felt that there were education and training in-
adequacies in the areas of-foodborne illness sources, food crisis
management, food processor inspasctior. milk protection, and moni-
toring imported food. Emerging problems are irradiated foods,
new pathogens, and new technologically sophisticated production
and prozessing methods. Theze problems will result in a need for
an increased number of personnel, improved training programs,
improved interagency cooperation, and increased industry respgns-
ibility and accountability. Inadequate salaries, particularly at
state/local health departments, are also a problem.

State and local program budgets are not likely to increase
+o meet these national needs, therefore Federal support may be
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necessary. An alternative source of funding is "fee for service"
licensing. 1In order to meet the training needs of the work
force, the group recommended the establishment of a National Food
Protection Academy to provide both apprentice and journeyman
level technical training, thc establishment of a national regis-
tration program for all environmental health disciplines, a cer-
tification specialty in milk and food protection and other spe-
cialty areas, and mandatoxy continuing education. Government,
industry and professionai associations must work together to meet
these needs. A periodic survey by a recognized organization such
as the National “Environmental Health Association would best
measure the work force in environmental health.

" The group define institutional safety and health as the
control of biological, physical and chemical factors which affect
man's health and degrade the quality of life in the institutional
setting. Praciitioners, including managers, scientists and sani-
tarians, are responsible feor a wide variety of activities in-
cluding food, air, water, radiation, infection, occupational
health, safety, waste management, and public education. Profes-
sionals should hold a bachelor's degree in environmental health
and a master's degree in environmental health or public health.

Estimates of supply, demand and need were developed by
determining the number of practitioners in each of the following
institutional settings: hospitals, nursing homes, two-and four-
year universities, K-12 school systems, Federal and state deten-
tion facilities, and county jails. The 1987 supply was estimated
to be 18,250 personnel and a demand for 19,115. The need was
determined to be 29,550, 1Increases in demand and need for these
personnel are expected due to increasing liability, changing
technology. expanding public awareress, new legislation and re-
quired certifications. By 1992, thé supply of personnel was pre-
dicted to decrease to 12,175 because fear of AIDS will inhibit
some individuals from entering the field. Demand in that year
was estimated to be 28,060 with a need for 45,450 personnel.

The group recommended that (1) a role delineation model and
-core -curriculum be developed for training institutional environ=
mental health professionals; (2) a model of a comprehensive
institutional program be developed; (3) congruency between under-
graduate and graduate educational programs be established; and,
(4) academic institutions be encouraged to expand existing pro-
grams at all levels and to develop new programs.

5.3 HAZARDOUS MATERIALS MANAGEMENT AND FNVIRONMEXNTAL EPIDEMI-
OLOGY/ENVIRONMENTAL TOXICOLOGY/RISK ASSESSMENT
This group first defined each field and then estimat.:d the

supply, demand and need for each. Hazardous materials managers
are those professionals involved in thé control and management of
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hazardous wastes.Environmental epidemiologitts develop, implement

and evaluate environmental epidemiological investigations, with

an :emphasis on the use of methodological and mathematical tools
to assist in the identification of the causes of disease. En-
vironmental toxicologists determine the adverse health effects
and the mechanisms of those effects resulting from exposure to
agents 'in the .environment. Risk assessors use available informa-
tion to evaluate and estimate the probability and likely con-
sequences of exposure to a substance through a process involving
hazard communicatioh, exposure assessment, dose-response assess-—
ment, -and risk characterization.

~ The 1987 supply of hazardous materizis management profes-

sionals was estimated to be 50,000, As- is true of -all numbers in
this category, these are individuals zot FTEs. As the demand was
determined to be 55,008, a large shortage was estimated for the
field, Need, at 75,880 individuals, results in an even larger
shortage. The situation was not expected to improve by 1992.
Supply in that year was estimated to be 75,000 practitioners with
a- demand for 85,830 and need for 100,008. These figures we~:
b 2d -on the current numbers of large and small hazardous materi-
als generators, Needs in this field are particularly acute be-
cause of the diversity of skills required and the need for all
professionals to maintain a high level of competence.

The group estimated that there are currently 560 environ-
mental epidemiologists, a demand for 608, and a need for 788. By
1992, the supply is expected to increase to 756, However, demand
and need are also predicted to increase to 800 and 1,008, respec-

tively.

The 1987 supply of environmental toxicologists was estimated
to be 3,000. One third of these practitioners are in basic
research and the remainder are in applied toxicology. Demand, at
3,600 practitioners, and need at 4,800, both exceed the supply in
this field. By 1992 the shortage was predicted to increase, with
supply at 3,508, demand at 4,300 and need at 6,508, The group
felt that the current National Institute of Environmental Health

_Sciences training programs could be expanded to meet the needs in

both epidemiology and research toxicology; however, new ‘programs
would be needed to increase the number of applied toxicologists.

The group did not estimate the work force in risk assessment
for the following reasons: (1) it was felt that risk assessments
were currently being conducted by epidemiologists and toxicolo-
gists; (2) there was disagreement concerning whether risk assess-
ment would become a specialty area or an activity; (3) qualifica-
tions for individuals in this area have not been established;
and, (4) there is little training for individuals in this field.

In general, this group felt that government has failed to

- provide the leadership for effective program management in envir-



onmental health. 1In addition, current edu :ational and training
Tesources are insufficient to ensure a competent work force. i'.e

‘collected and government should now move to providing proper haz-

ardous ‘waste -traininr~ rectify these problems, it was recom-
mended that the py} ith Service be responsible for seelng
that the necessary .:. j. and education is provided and that it

work with ‘the Environinencal Protection Agency and other Federal
agencies to develop a national plan to develop a competent work
.force in hazardous matcceials management.

5.4 OCCUPATIONAL SAFETY. &. HEALTH AND RADIOLOGICAL ‘HEALTH

The field of occupational safety and health is comprised of
£2ur major areas: industriai’hygiene, occupational medicine,
octupational health nursing, and occupational safety. The pri-~
mary emphasis’ of practitioners in these categories is on the man-
agement of hazards in the workplace., The group first defined
qualitative criteria based on certification by appropriate organ-
izations, education .angd experience. These were considered -to be
the desirable qualifications, although individnals currently
practicing in the fielgd may not meet them.

. ..., Based on estimates by the Bureau of Health Professions, the
1987 supply of industrial hygienists was determined to be 11,000
individuals, The group felt that there was no surplus or short-
age of practitioners in this area, so demand equaled supply.
Need was estimated to exceegd demand by 25 percent, for a totza1l of
13,750 individuals. Assuming that undergraduate ang graduate
programs graduate 500 students per year over and above the number
required to replace retirees, the.1992 supply was projected ta he
13,500, The historical growth rate in industrial hygiene, as
determined by the National Institute for Occupational Safety and
Health (NIOSH), would se* demand at 1%,000 by 1992, Need woulgd
again exceed demand by 25 percent, or 15,758 practitioners.

. The supply of occupational safety practitioners in 1987 was
estimated to pg_gg,ﬁaﬂ,based‘on-a-lS??-survey‘by NIOSH. fThe
group felt that both demand and need in this area equaled supply
and that no or little growth was expected (based on the cesults
of a 1985 NIOSH study), Therefore, in 1992 supply, demand and
need would again be equal at 45,920 practitioners, assuming a one
percent growth rate per annum.

The 1987 supply of qualified Occupational health nurses was
determined to be 19,800 individuals using the results of a 1985
study by Christensen while the total supply (qualified and un-
qualified) was 29,000. Thus 18,000 nurses are estimated to need
additional training, Demand and need were estimated to be 29,000
based on"19808 estimates by the Department of Health and Human
Services (DHHS) and 1987 figures of the Bureau of Health Profes-
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sions (USPHS). Data from NIOSH indicates that growth in this

field will be approximately 3.2 percent per year, thus the 1992
-supply is exbected. to increase to 12,643: individuals.. Demand and

need were estimated to rise to 34,440 practitioners, assuming the

3.5 percent annual growth: rate determined by NIOSH in 1978.

‘The group had difficulty determining the supply, demand and

need. for occupational health physicians beécause the majority -of

practitioners: are not board eligible or certified. In addition,
many practitioners do not consider occupational health to-be
their primary -specialty and are not employees of 2an institution.
BHPf estimated the 1987 supply of occupational plysicians to be

3,800 based on self-reported data from AMA, However, only a

small portion aféjbgard~¢ertifiedru‘ThéiGi@dﬁate~uedicalgﬁducab
tion National Advisory Committee (GMENAC) projected the 1999 need
to ‘be 2,380 board certified practitioners,. The group .used BHPr's

figurés for the 1987 demand and need because they felt that the
démand and need for personne™ in this field has increased since
1985 and will continue to in .ease at:a:rate of at least ten per-
cent ‘each year.. The '1987 sSupply was determined to be 1,200
practitioners based on thé number of:board certified and:board
eligible physicians, The group assumed :a net gain of 58
physicians per year so that ‘the 1992 supply would be 1,5580.
Baséd on a ten percent growth rate, 1992 demand and need were

" estimated to be 4,830.

The group felt that shortages in these areas could be at-~

. tributed to a lack of Federal funding, the lack of paid residenc=

ies or internships, and the lack of industry payment for
training. In order to balance the supply of and demand for prac-
titioners, the group recommended increased public and private
funding, greater utilization of research dollars for graduate
students and training, increased funding of professional training
by the states, and an increased number of professional programs.
In addition, they felt that a higher priority should be placed on
training and education, particularly at the graduate level.

In order to address the data gaps in occupational safety and
health, the group felt it was imperative for each of the four
categories to identify and delineate the requirements of its pro-
fessjon. After so doing, professional associations could collect
data on their memberships or Federal agencies could provide fund-
ing for a national survey.

The field of radiological health includés two primary pro-
fessional categories, health phvsicists and radiatiopn profection
techpologists. Both are educated in the physical sciences. How-
eve., radiation protection technologists. have a relatively limit-
ed scope of work an® authority concerning complex radiolodical
issues. The 1987 supply of health physicists was estimated to be

. approxifately 7,900 based on data from the 1981 Sympusium of the

National Council on Radsiation Protection Measurements. Demané
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‘- and need for 19Rf7 were estimated to be 9,400 according to the
EPR Departmént of Labor. In 1973, the American College of Radiology
27 " and thé American Association of Physicists in Medicine projected
‘ a growth rate of seven percent per year. Using this figure, the

physicists would be 11,138, 13,188 and 13,188 respectively.

'The 1987 supply of radiation protection technologists, based
on ‘the nembership of professional associations and the staffing
of major eémployers, was -estimated to be 2,000. Current demand
and need were determ.ned to be 3,020 based on a 50 percent in-
crease in need and understaffed positions in the areas of indoor
;. air quality (radon) and medical radiological health. Estimates
i, for 1992 were based on the 7 percent growth rate used for health
X physicists. The supply would increase to 2,8¢0 practitioners,
while -demand and need would both increase to 4,200,

3 ‘The group attributed the shortages in radiological health
i personnel to the significant curtailment of Federal support for
: education at the graduate level, the reduced level of construc-
: tion of nuclear power plants, and a growing skepticism on the
L part of citizens toward the nuclear industry. Recommendations to
: addr these problems focused on Federal or industry support of

i form education and training prograuws, particularly at the gra-
s . Jduate. level.

o 5.5 -LAND USE PLANNING & MANAGEMENT AND. SOLID WASTE MANAGEMENT;
o ~ HOUSING, VECTOR CONTROL AN WCNWORKPLACE INJURY CONTROL

“Land use planning aad management involves the review of land
use proposals to assess environmental impacts and evaluate health
: risks and the recommendation of actions to ensure the health ‘and
. safety of.the public, as well as to protect the environment from

. degrzdation. Professionals in the area include environmental.
health practitioners, engineers and planners. Determination of
: . the supply of professionals in this field in 1987 was based on
R estimates of the work force in Carifornia and extrapolated to the
U.S. as.‘a whole.” This resulted in an estimated supply of 3,080
to 5,000 practitioners. Based on the gzoup's knowledge and
expertise, demand and need were both estimated to be between
3,308 and 5,500 individuals. By 1992, the supply was predicted-
3 to increase to 3,508 - 6,808 with demand and need both rising to
: 4,000 to €,000 professionals. The group felt that legislation,

regusation, and increased public awareness could affect future
supply and demand in this field.

Recommendaticns in .this area included: (1) linking the
National Environmental Health Association, the Association of
Environmental Professionals and the American Planning Association
to continue to study this area; (2) establishing a national
¢lear’aghouse for the collection of work force data; and, (3)
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developing a credentialing mechanism. The group also felt that
auniversity programs should include experience and practical

methods ‘courses in the curriculum and that additional courses on
nationali and state policies be added.

In each of the "other" areas, demand figures were developed
based on estimates of the work force in five states extrapolated
to the nation as a whole.” The Federal work force was then added.
Supply .and need were developed based.on the knowledge and ex-

perience of group members. For solxd waste management,the 1987

demand was estimated to be 3, 500 professionals and 8,008 techni-
cians. It was felt that there was a shortagée of professionals in

this. area (supply of 2,808) and a surplus of technicians (supply

of 9,008). In order to develop a qualified work force in the
area, the group felt that 7,000 professionals and 4, 560 techni-
cians were needed. The 1992 demand was estimated to equal the
1987 need. Need in that year would remain constant and would

\equal demand. There would still be a shortage of professionals

(supply of 4, @0#) ané a surplus of technicians (supply of 6,809).

‘The group recommended that contlnulng education opportunities be

expanded to update technicians in the current work force so that
they might help meet the demand@ for professionals. It also felt
that individuals with “nowledge of chemistry, blology and engin-
eering, as well as toxicology and epidemiology would be in great
demand.

In the field of housing, the 1987 demand wac estimated to be

47000 professionals and 8,009 technicians. 2s in solid waste

management, the group perceived a shortage of professionals (sup-
ply of 2,008#) and a surplus of technicians (supply of 12, p0@).
The need was determined to be for 9,000 professionals and 3,000
technicians. By 1992 both demand and need were expected to equal
the 1987 need of 9,008 professionals and 3,000 technicians. The
total number of practitioners was expected to increase by 1992,
although there would still be imbalan es. The supply of profes-
sionals was predicted to be 4,008 while that of technicians

.remained at 12,0088. Specific to this area, Group 3 suggested

that competition for declining resources among programs at the
local level could result in a slight decrease in the size of the
work force. However, new concerns such as indoor air pollution
and other toxics would increase the future need for individuais
with training in toxicology and epidemiology. Backgrounds in
industrial hygiene will also be sought.

The 1987 demand for professionals in the area of vector con-
trol was estimated to be 6,009, while that for technicians was
20,0008. The supply was esti.ated to be 2,060 professionals and
30,000 technicians. The 1987 need was for 10,000 professionals
and 16,080 technicians. ‘The 1392 demand was estimated to equal
1987 need. The supply of professionals was predicted to increase
to 4,000 while the number of technicians would remain constant at
39,008, The 1992 need would be for 13,000 individuals in each
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-category., The ¢roup recommended that the training of technicians
be increased to elevate them to the professional level in order
to meét the needs of the fiéld. It also suggested that the use
of toxic chemicals in the control of vectors will require that
individuals have more knowledge of chemistry, toxicology and epi~

~ demiology.

Injuries were defined by the group to be unintentional, non-

‘occupatioral and non-motor vehicle accidents. Current demand in

‘the injury control field was estimated to be 960 professionals
aanziﬁﬂﬂftech@jcians,, Again, the group felt that there was a
shortage of professionals (supply of 468) and an overabundance of
technicians (supply of 4,000). The need estimates reveal a re-
fqu&rementrfcr/a“largé number of professionals (6,780) and few
technicians (800). By 1992, the demand for professionals was
éxpected to increase to 1,58p individuals while technician demand
remained constant. Because few injury control grograms no..

exist, supply and neéd were not expected to change by 1992. The.

group félt that this was a high priority area which must be
viewed .as a major -nationwide health problem. They recommended
that (1) local epidemiologic studies be conducted to determine
local injury problems; and, (2) the "'ede. ' government support
the collection and analysis of state and luce.l morbidity data, as
well as the implementation of local injury control programs.

The group made several recommendations agpplicable to all
areas. These included: (1) provide funds, possibly from the
transfer of local service monies, to upgrade the knowledge and

8Kills 6f individuals nhow in technical positions; (2) increase

support of training by the Federal government, possibly through
the Superfund program; (3) encourage employers of environmental
heaith professionals to employ graduates of environmental health
‘programs; -and (4) develop an effect.ve, affordable and accessible
continuing education system. 1In order to fill the data gaps re-
"ated tc. the qualifications of practitioners and educational op-
portunities; Federal funding (possibly obtained from the transfer
of funds from Superfund) should be provided to support a survey
of the current work force.

5.6 ACADEMICIANS

During the workshop it was decided that a position paper on
Academicians would be prepared after the workshop was concluded
by the faculty participants. This paper would evaluate the vosi-
tion papers prepared by the five workgrups ani determine the
estimates of the academician supply, demand and need based on the
estimates determined by the workgroups for the various environ -
mental health work force specialties.

An environmental nealth academician is defined as an in-
dividual qualified by education and practice to teach the princi-
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ples and conCepts of environmental health in either-a gradiate or
undergraduate program; to conduct research on the fundamental
relationships of the physical, chemical and biological processes
that impact the ‘environment and subsequently human health; and to
'serve as a community resource for addressing environmental is-
sues.

Professors of environmental healcth may be professionals
educated either in environmental health or in a field that con-
tributes to the interdisciplinary nature of environmental health,
such: as: the physical, biological and ¢hemical sciences, health
cciences,” engineering, social and bahavioral sciences, adminis-
tration, policy and planning. Approximately 70 p=2rcent of
graduate  faculty and 85 percent of undergraduate faculty in en-
vironmental health were educated in a discipline other than envi-
ronmental health. The majority of environmental health faculty
(65 - 75 percent) hold a doctoral degree. Faculty without
dostorates are slowly being replaced by new individuals holding
“loctorates.

‘ A total of 2,065 academicians were estimated as composing
the -currént supply. By 1992 this number would increase to 2,170.
The 1987 need for academicians is 2,275, 210 greater than the
supply. In 1992 the need was projected to be 2,629, exceeding
the supply by 459. The reasons fo:s the growth in disparity
betwveen need and supply from 1987 to 1992 inciude ihe length of
time required to produre a new doctoral graduate, the competition
from industry for doctoral graduates, and the additional
experience required by new doctoral gradvates to become effective
teachers.

Recommendations by the faculty participants for addressing
increased needs for academicians included: 1) Tlie creation of
new teaching programs, and 2) Providing incentives for new pro-~-
fessors, including fellowships covering tuition and stipends;
active research p. ograms in universities, cooperative programs
between government and indnstry, cooperative arrangements between
appropriate undergraduate departments and gra'uate environmental
health programs, and r.n-vraditional programs to assist part-time
studies. Retired envirunmental health scientists and engineers
seeking second careers were suggested as potential academicians.

Faculty participants pelieved that an adequate supply of
academicians is essential to meet needs for qualified personnel
in all the various envircnmental health specialties. A very high
priozity must be placed on securing and maintain<sg the supply of
this critical component of the work force. Al .’ugh relatively
small in numbers, the environmental health facul . has a profound
impact on the status of the total work force.
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6. CLOSIYG REMARKS

Final words were provided by Larry Gordon in his closing
remarks to workshop participants.

It is regrettable that we have so much difficulty in
developing needed data. If data. are not readily available, pro-
biems .cannot be defined nor can they be solved. The workshop has

provided data that should be very illuminating and useful.

g@his has been a most«produatiVe,meeting. The data developed
by the workgroups are the best available and they have
substantial validity. However, there may be a question about. the

comparability of the .data. Some groups have chosen to take in a

wider universe of:the environmental health work force than did
others, although each group has clearly -defined th: universe
within its report. TFor the professional work force, the data are
readily extractablé, by separating out the technicians, for
example. The water quality workgroup tcok in ail the sewage
treatment plant and water plant operators. _These data can be

adjusted for comparison with the solid waste data (vbish did not
£ake in all the land-fiil operators) or the food protection esti-

mates (which did not include all the food service managers and
managers of féod plants). To obtain uniformity of interpretation
some data manipulation and explanation will be necessary to avoid
compating apples and oranges and to assure that there is an in-
telligent basis for discussion.

It is unfortunate that representatives of the Environmental
Protection Agency were unable to attend tkis workshop. EPA is &
health agency; every one of its programs is a health program, It
was through the efforts of the public health people that the EPA
was created. The Muskie report of the late 1960s which preceded
Préesident Nixon's creation of the EPA by executive order,
complained that the ,Public Health Service (specifically, the

- Consumer Protection and Environmental Health Service of the PHS)

was doing what legislators and the general public perceived as
too much research and was not engaged in enough action.- State
after state got their present configuration, to a significant

degree, by default or abdication that took those programs out of

the public health umbrella. Nevertheless they were public health
programs tlhen and they still are today. About a dozen states
have a Department of Environmental Protection or Environmental

i
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Quality Council or a Bureau of Environmental Health in the health
department. In the interests of establishing communications the
director of each state EPA -- ancd there are some 30 of them --
should be contacted as a primary health official of the state.
Their- programs are just as much health as are the so-called
personal health programs. Perhaps one way to promote closer
relationships is to make whatever efforts we can to subsume them
instead of building barriers.

The data that have been produced by this workshop are inter-
esting and they are as valid as we can make them. The; should be
very useful to the Bure:1 of Health Professions which funded the
workshop as well as to people and agencies throvghout the nation

.who are concerned with protecting and promoting the health of our

citizens.,
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EVALUATING THE ENVIRORMENRTAL HEALTH WORKFORCE

4:00 - 6:00 p.m.

6:00 - 6:50 p.m.
7:00 - 7:50 p.m.
8:00 - 8:40 p.m.

8:40 - 9:10 p.m.

9:10 - Y.<0 p.m.

9:20 - 9:30 p.m.

July 13 - 16, 1987
CONFERENCE AGENDA

Registration

Foxes Den

'Bgnenhign

Dinner
QOverview of the Conferencs

Meadow Room

Eugere Levine
Project Director, Evaluating the Environmental
Health Workforce

.Levine Associates, Inc.

Faye G. Abdellah
Deputy Surgeon General, USPHS

William A. Robinson
Chief Medical Officer
Health Resources and Services Administration

Thomas D. Hatch
Director ;
Bureau of Health Professions, HRSA

"Evalwnating the Environmental Health Workforce"

Larry J. Gordon
Secretary for Health and Environment
State of New Mexico

Questiol; and Answer Period
Closing Remarks and Adjournment
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8:00 a.m, Breakfast

8:10 a.m. ‘
Meadow Room

"Workforce Status and Outlook for Environmental
Health Professionals®

I. Air

Ray Mohr

Air Pollution Control Division
Colorado Department of Health

II. Water

John Conway

San Diego State University
San Diego, California

Questions and Answers: related to Papers I - II.

IiI. Milk/Food

C. Dee Clingman

Vice President, Director, Quality Control
Red Lobster Restaurants, Orlando, Florida

IV. Institutional Safety and Health
Joe Beck

Vlestern Carolina University
Cullowhee, North Carolina

Questions and Answers: related to Papers III -
Iv.

V. Hazardous Materials Management

Richard Wade

Strategic Organizational Systems International
San Francisco, California

VI, Epidemiology/Toxicology/Risk Assessment
Christopher Schonwalder

National Institute for Environmental Health
Sciences

SQuestions and Answers: Related to Papers V - VI.
[}
Break
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10:30

10:40

19:50-

11310

11:20

11:3C

11:50

12:10
12:30
1:45

2:30

- 10:40

10:50

11:10

11:20

11:30

11:50

12210

]
e
n
oo
n
o

a.l.

A.ll.

a.m.

a.m.

a.m.

a.m.

pcmc

pcmc

p.m.

p.m.

pcmc

VII. Radiological Health
Harold Lehman
Center for Devices and Radiological Health, FDA

VIII. Occupational Safety and Health

David Fraser '

University of North Carolina School of Public
Health, Chapel Hill, North Carolina

Questions and Answers: related to Papers VII -
VIII.

IX. Other Areas
George Kupfer .
Bureau of Consumer Protection and Environmental
Health, Milwaukee, Wisconsin

X. Land-Use Planning and Management
Richard Roberts

Director, Environmental Health-Services
County of San Bernardino, California

Questions ‘and Answers: related to Papers IX - X.

XI. Academicians

Amer El-Ahraf

California State University, San Bernardino
San Bernardino, California

Trenton Davis

Fast Carolina University

.jreenville, North Carolina

Anne Anderson

Tulane University School of Public Health and
Tropical Medicine, New Orleans, Louisiana
Gary Silverman

Bowling Green State University
Bowling Green, Ohio

Questions and Answers: related to Paper XI.
Lunch
Charge to Workgroups

Meadow Roomn ;
Eugene Levine

Horkegroup Sessions
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7:068 p.m, -

Wedhesday, duly 15, 1987
7:15 - 8:00 a.m.

8:00 - 11:30 a.m.
11:38 - 12:38 p.m.

12:33 - 1:50 p.m.
2:08 - 5:00 p.nm,
6:30 p.m. -

Thursday, July 16, 1987

7:15 - 8:00 a.m,

8:00 8:30 a.m.

8:36 - 9:00 a.m,

9:00

9:30 a.m.

9:30 10:900 a.m.,
10:00 - 10:30 a.m,
10:30 - 10:45 a.m,
10:45 bt 11:45 a,m,

12:00 ~ 1:00 p.m,

1:00 p.m, ~

Cookout

Breakfast
¥orkgroup Sessions

Meadow Room
Reports from Workgroups
Lunch

Woxkgroup Sessiong
Dinner

Breakfast

- Reports fram Workgroupse
and Discussion
Group I: Air and Water

Group II: Milk/Food and Institutional Safety
and Health

Group III: Hazardous Materials Management and
Epidemiology/Toxicology/Risk Assessment

Group IV: Radiological Health and Occuaptional
Safety and Health

Group V:
Management

Break

Other Areas and Land Use Planning and

Larry J. Gordon
Eugene Levine

Lunch
Departure from Airlie Houge
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LIST OF CONFERENCE PARTICIPANTS

NAME . ADDRESS PHONE NUMBER
John ¥, Abraham Environmental Health Specialist 404/454-0735

0ffice of Health Assessment
Agency for Toxic Substance and
Disease Registry

1600 Clifton’Rd., N.E.
Atlanta, Georgia 30333

Ann Anderson Tulane University Medical Center 504/588-5374
School of Public Health and
Tropical Medicine
Dept. of Environmental Health Sciences
1430 Tulane Avenue
New Orleans, lLouisiana 70112

William C. Anderson Executive Director 301/266-3311
American Academy of Environmental
Engineers
Suite 206
132 Holiday Court
Annapolis, Maryland 21401

Joe E. Beck Director 704/227-7113
Environmental Health Program
School of Nursing and Health Sciences

» Western Carolina University
Cullowhee, NC 28723

Margaret Christensen Occupation Health Coordinator 612/623-8723
Group Health, Inc.
2829 University Avenue, S.E.
Minneapolis, Minnesota 55414

C. Dee Clingman Vice Presidant, Director 305/851-0370
Quality Control
Red Lobster Inns of America
P.0. Box 13330
Orlando, Florida 32859

John B. Conway Professor and Head 619/265-4776 S
Occupational and Environmental Health ‘
Graduate School of Public Health
College of Human Services
San Diego State University
San Diego, California 92182-0405
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NAME

Trenton Davis

Nelson E. Fabian

James Felsen

David Fraser

Gary German

Larry J. Gordon

Jack B. Hatlen

Andrew A. Holtaﬁ

ADDRESS PHONE NUMBER

Office of Academic Affairs 919/757~-6242
East Carolina University

Spillman 205

Greenville, NC 27834

Executive Director 303/756-9090
National Environmental Health

Asscceiation ’

720 S. Colorado Blvwd.

South Tower, Suite 970

Denver, Colorado 80222

Division of Federal Occupational 301/74U43-2257
and Beneficiary Health Services

Parklawn Building, Room 7-36

5600 Fishers Lane

Rockville, MD 20857

Department of Environmental Health 919/962-2101
Sciences and Engineering

School of Public Health

University of North Carolina

Chapel Hill, NC 27514

Director, State Training Branch 301/443-58T1
Food and Drug Administration
Parklawn Building, k.om 12-86
5600 Fishers Lane
Rockville, MD 20857
L

Secretary for Health and Environment 505/872-2613
State of New Mexico

P.0. Box 968

Santa Fe, NM 87504-0968

Associate Professor 206/543-4252
Department of Environmental Health

School of Public Health and

Community Medicine

University of Washington

Seattle, Washington 98195

Nationel Environmental Training 361/836-:591
Assspoiation

1750 Devp Run Rd.

whiteford, MD 21160
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. David ‘Hoover - Députy Director 301/443-6853
Division,of Associated. and Dental

. ‘Health Profbssions

T Room 18-101 Parklawn. Building
5600 Fishers Lane
Rockville, Haryland 20857

RN W A R P LR
TEENE P B . o

‘Elizabeth Hudson National Institute of Environmental 919/541-3484
- - L TW)Health Sciences o ]
T T T :P.0, Box 12233 -

Research. Triang e Park, NC 27709

“

i~ _ ‘Terry L. Johnson Environmental. Specialist 303/756-9090
a ‘National Environmental Health
Association N
720- S..:.Colorado Bivd. \;
) South _Tower, Suite 970
.o TDenver, COIOrado 80222

Lawrénce J. Krone State~prine1haare 302/763-4731
Bureau of Environmental Health '
Silvar Lake Plaza
p.0. Box 637
Dover, Delaware 19901

t George Kupfer Director 414/278-3676
£ . - Bureau of Consumer Protection and
Environmental Health
City of Hiluaukee Health Department
L - Room, 105, Hunicipal Building
oo . 841 ‘North ‘Broadway
o ‘ - Milwaukee; Wisconsin 53202

H. Harold Lehman ‘Chief, Human. Resources Staff 301/443-2824
Center for Devices and Radiological
Health
Food and Drug Adninistration
12720 Twinbrook Parkway
Rockville, MD 20857

Sue 'Madden Public Health Foundation 202/898-5600
1220 L Street, N.W.
Suite 350
Washington, D.C: 20005

Ray Mohr Air Pollution Control Division 303/331-8500
‘Colorado Departnent of Health
4210 East 11th Avenue.
Denver, Colorado 80220
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‘Peter G. Rentos

Dana.Ripley

‘Richard L. Roberts

-Christopher- Schonwalder

Ellen. Shapiro

‘Maurice Shapiro

Gary Silverman

PHONE NUMBER
Associate Director, Health

—Safety and Chemical Regulation
Chemical Hanufaeturers Association
2501°M Street, N. W.

Hashingtqn, b.C. .20037

202/887-1120

-

Seientist Director 513/533-8221
Div. of’ Training and Manpower Devlopment
National’ Institute for Occupational

:Safety-and= neéitn o

Robert A. Taft Laboratories

4676 Columbia Parkway

Cineinnati ‘Ohio 45226

Corporate Industrial Hygienist
‘Burlington Industries, ‘Inc.
P.0. Box 21207

3330" West Friendley Ave.
Greensboro, NC 27410

919/379-4666

Director

Environmental Health Serviceés
San Bernardino County

385 North Arrowhead

San Bernardino, California 92415-0160

714/387-4688

National Institute of Environmental 919/541-763%4
Health S¢iences ’

P.0.. Box 12233 _

Researeh Triangle Park, NC 27709

Public Healbh Foundation
1220 L Street N.W.
Suite 350
Washington, D.C.

202/898-5600

20005

Graduate. School of Public Health
Room 219, Parren Hall

University of Pittsburgh
Pittsburgh, Pennsylvania

412/624-4856

15261

Director

Environmental Health Program
College of Health and Human Services
102 Health Center ,

419/372-8242

‘Bowling Green Staté University

Bowling Green, Ohio 43404-0280
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‘Rudolph Sutton

“Richard ‘Wade

‘Webster Young

Soonsor

ie 'Barry ‘Stern
S " Goverment Pro ject Officer

William Brooks

Jerald McClendon

Sanitarian‘Director
U S Public Heéalth Service
Parklawn Building, Room 3A-18
5600: Fishers Lane -
Rockville,. MD 20857

Philadelphia Department of Public

IHealth

Vector- toncrel ‘Division-
Room 350

500 'S. ‘Broad Street
Philadelphia, PA 19146

Executive- Vice President
Med-Tox & Associates, Inc.
1#31 ‘Warner Avenue, Suite A
Tustin, CA 92680

Sanitarian Director

U. S Public Health .Service.
Parklawn. Building, Room- 6A-55
5600 Fishers Lare

Rockville, MD 20857

.Program Consultant,

EnvironmentsY Health

Division of Associated .and Dental
Health Professions

Parklawn Building, Room -8C-09
5600 Fishers Lane

Rockville, MD 20857

‘Chief, Public Health Professions

Branch

Division of Associated and Dental
Health Professions

Parklawn Building, Room 8C-09
‘5600 Fishers Lane

‘Rockville, MD 20857

Deputy Chief, Public Health
Professions Branch

Division of Associated and Dental
Health Professions 1

Parklawn Building, Room 8C-09
5600 Fishers. Lane

Rockville, MD " 20857
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Daniel Levine.

Eugene Lévine

. Donna. D, :Mahoney.

Kerry Armstrong
Bradford S, Koles, Jr.

‘Barbara Levine

Sheri ‘Wilson

Debra Zimmerman

‘«Toq‘§hqn‘,A

e

:0fficer-in-Charge

Pro ject. Director , :
Conference Manager o

Conferénce Assistant
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EVALUATING THE ENVIRONMENTAL HEALTH WORKFORCE
July 13 - 16, 1987

L . . GUIDE.TO WORKGROUP  SESSIONS

Conference participants will be assigned to one of five work-

groups which are div;ged»intowbhe:ﬁaiwowiﬁg'OCémﬁaEional
--gpeciglties.

Group I Air; Water

Group II Milk and Food; Institutional Safety and Health

Group III  Hazardous Materials Management; Epidemiology/
Toxicology/Risk Assessment
Group IV Radiological Health; Occupational Safety and
- .Health R o
Group V Land Use Planning and Management; Other Areas

. There will be three workgroupfséssions:

Tuesday, July 14: 2:30 P.M. - 5:30 P.M,
Wednesday July 15: 8:00 A.M. - 11:30 A.M.
5:08 P.M.

Wednesday July 15: 2:00 P.M. - -

There will be two general sessions for presentation of workgroup
reports:

Wednesday, July 15: 11:3¢ AM. - 2:30 P.M.
Thursday, July 16: 8:00 A.M. - 10:30 A.M.

Workgroup assignments are contained in Enclosure 3. You will
note that academicians in environmental health will not be dealth
with by a separate workgroup. Each workgroup will give
consideration to academicians as related to its own specialty
areas. A special workgroup will be convened on Wednesday evening
te consider academician supply/demand/needs with input from the
other workgroups.

Workgroups will be chaired by a workgroup leader. A workgroup
reporter will be selected from the group to. give reports at
general sessions. A recorder from Levine Associates' staff will
be assigned to each group to tape record all workgroup sessions.
Larry Gordon, Barry Stern and others will circulate from group to
group to answer questions and clarify issues as needed.
Questions can also be addressed to authors of commissioned papers
who, although assigned to specific workgroups, will be. available
to respond to questions from- other groups. ’

A major objective of the workgroups is to arrive at a
quantitative estimate of the supply, demand and need- in the oc-

cupational specialities considered by the werkgroup. Enclosure 6
contains the table shell that each group is expected to complete
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by the end of the workshop deliberations on Wednésday evening for
@ach Of their specialties. These data will be shared with all
participants in the closing geneéral session on Thursday morning.
‘In making these éstimates the group will. use: (1)the material in
commissioned papers; (2)the backgroiind material préepared by

 Levine Associates' staff; (3)other data that will be brought to

“the Conference by participants; and (4)participants' own
knowledge and judgment . For many specialties these estimates
will result from "educated guesses™ of the group and this will be
indicated in the workgroup reports to help guide future uses -0f
the data.

In addition to determining the quantitative estimates, the work-
groups will consider the factors that impact on supply, demand
and needs in ‘their specialties, areas of greatest shortages and
‘ways of meeting shortages. The workgroups should also develop a
data -collection methodology plan for obtaining more definitive

infofmatioh on their specialties. -

Thus, while a specific agenda is not provided for’the\workgfoup
séssions it is expected that the following topics will be discus-
sed by each group and included in the final report of the group

to~be~p;e$en£ed at the general session on Thursday morning.

1. Definition of environmental healtk workforce with
particular reference to the specialties considered by
the workgroup.

2. Current and future status of supply/demand/needs in the
‘various ‘specialty areas.

3. Factors impacting on supply/demand/needs, currently and
in the future.

4. Meeting the demand/needs for environmental health
. personnel.

5. Setting priorities for an adequate workforce.

6. A plan for collection of data on the environmental
health workforce.

Within this framework of topics, the manner and pace with which
each topic will be discussed will determined by the group. To
help guide workgroup discussions the following pages present a
description of these sik topics and contain suggested questions
that could be addressed by participants in their discussions.
This material is presented with recognition that each workgroup
may not be able to adequately cover each topic in the time allot-
ted. Each: group is free to pursue the discussion of its assigned
specialty areas in the manner thdt it sees fit. The one topic
that must be addressed by all workgroups “is the quantitative
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estimate of supply, demand and need. The final report of each
group, to be presented at the general session on Thursday
morning; should use the following outline:

1, Background

2. Estimates of supply/demand/needs

3. 'Recommendations for addressing shortages
4. Méthodology for filling data gaps

1. Dgfin;t;gn Qf_EPyzxgnmgn;al Health Workforce

Discussion of this ctopic w111 attempt to arrive at a workable
definition of the environmental health workforce. Conceptually
what is the most desirable: categorization of areas, specialties

and work settings for measurement purposes, to determine
educat.ional programs, and for plann;ng’ Fac’: workgroup should
clearly define the o¢cupational specialtie® for which it is
responsible. -

The focus.-of this topic is on the assessment, gquantitatively, of
the supply/demand/needs. in each specialty. The group will
collate data from the commissioned papers and makeé an appraisal
of the overall situation, using the table shell in Enclosure 6.
The precision of each estimate (or lack thereof) should be
indicated in the reports from each workgroup.

the Future. ' "

The focus of thlSﬂGISCUSSIOn topic is to explore the important
factors that are impacting on the environmental health workforce

supply: demand and needs, both today and in the next five years.

Rec«mmendatlons arising from consideration of this topic should
consider the need for assessing the 1mpact of these factors in
planning to meet the needs of the various specialty areas. In
formulating these recommendations, the group might consider the
following issues and questions:

o What environmental health problems are currently being
addressed ~-- adeguately? inadequately?

o What are the important environmental health problems that
will impact on workforce supply/demand/needs in
the next five years.

o How will problems be translated into programs?
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What programs are likely to be supported ‘to meet these
problems?
o Wﬁe:e'wiil'the“support;for programs come from -- Federal

government; state and local government, private industry?

0 Where will government and ‘industry receive its workforce
- fresh out of schools, re-training.

o Is the current workforce prepared to meet fufure
" Jidentified needs? If not, why not? How can they become
ready?

-~

4 Msg:;ng_éhe;QgmandANggd5,fgz_En1i;gnmgngal_ﬂgaixh_zgxagnne;

In this topic the group will assess existing educational programs
and other programs that impact on supply/demand/needs of the .
specialty areas assigned to ‘the group. Recofimendations should be
directed at ways. in. which educational and other programs.can
enhance the supply, both quantitatively and qualitatively. Is-
.sues and questions to be considered are:

0 Are we meeting the demand for environmental health
personnel?

0 Delineation of competencies, skills and functions in the
éenvironment&l health workforce.

0 Roles of schoois of public health and undergraduate, and
graduate programs outside, schools of public health in
providing educational preparation.

0 Coordination between education and training in
environmental health and requirements of the workplace.

0 Non-academic approaches to enhancing the supply of
environmental health personnel.

o Roies of government and private industry in providing
financial support for enhancing the workforce supply.

o Maintaining standards of quality of the workforce --
credentialing in environmental health.

0 Substitution of personnel in meeting demand.

0 Expandibility of the environmental health professions

training establishment -- lead times, sources of faculty,
in-service training as a substitute for degree programs,
etc. .
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o- How can we effectively educate people gnigklg to meet the
demand.

W HE

This discussion will delineate areas of greatest neéd in the
environmental .health workforce. It should view the workforce
wholistically, determining possible tradeoffs among different
areas and specialties. Issues and questions include:

o Can the environmental health workforce be viewed as a
relatively well-defined, homogenous group?

0 What are the consequences of a significant shortage in an
area or specialty?

0 What are cost-effective approaches to alleviating
shortages?

. 0 What is a realistic time-table to ppévidé solutions to
workforce problems?

o What are the roles of government, private industry, and
professional associations in alleviating shortages?

6. £ ion. i Envi

The. objective of this topic is for each group to determine ap-
propriate methodology for filling data gaps in their specialty
areas. The following quéstions and issues can help guide the
discussion of this topic. ‘

o How can we accurately measure the environmental health
workforce?

o What are cost-effective approaches to measuring the
workforce.

o Collection, uses, and dissemination of data. Who is
responsible for what?

o Relationship of environmental health workforce data and
data on other health personnel.

o Establishment of a data retrieval system to obtain data
on the workforce. Who should be responsible for such a
system? What is a realistic timetable for the develop-
ment of snch a system?

¢

9
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EVALUATING THE BNVIRONHBNTAL HEALTH WORK FORCRE
DEFINITIONS OF KEY TERMS

A. GENERAL TERMS

Accreditation: The process by which an agency or organization
evaluates a program of study, or an institution, as meeting
certain predetermined standards.

Certification: The process by which a nongovernment agency or

" association grants recognition to persons meeting predeter=-

mined qualifications specified by that agency or
association. B

Credentjaling: The recognition of professional or technical
competence by the federal or state government, private :pro-
fessional groups, and certifying organizations.

Qﬁmand: TFe number of funded positions in a given occupation,
whéther filled or unfilled.

Environmental Health: The systematic development, promotion, and
conduct of measures which modify or otherwise control those
external factors in the indoor and -outdoor environment which

might cause illness, disability or discomfort through inter-

action with the human system. This includes not only health
and. safety factors, but -also aesthetically desirable condi-
tions in accordance with community demands and expectations.

Environmental Health Practitionér: An individual whose employ-
" ment or job function in environmental health has a clear
public health implication.

¢ An environmental health prac-
titioner whose educational background includes, at a mini-
mum, a baccalaureate degree in the major components of en-
vironmental  health and the basic public health sciences of
epidemiology and biostatistics and whose primary focus is on
protecting human health.

Licensure: The process by which a state government agency grants
permission to persons meeting predetermined qualifications
to engaged in a given occupation.

Need: The number of persons in a given occupation judged as
required to produce a desirable level of service.
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‘Qperator: An envfronmental‘healthvpractitdoner.qdalified by edu-

cation, training and practice to manage plant and systems
processes necessary for environmental health contr<l and
prevention activities. Certification is usually required.

Other (Professional in Environmental Health): An environmental
‘health practitioner who holds as a minimum a baccalaureate
degree, but whosé primary academic focus was on areas other
than protecting human health (for example, geologists, engi-
neers, biologists, physicists and chemists).

Bhaixjgn_yagangxf An unfilled position in a given occupation

..which is being recruited for.

Registration: The process by which qualified individuals. are

listed on an official roster maintained by a governmental or
nongovernmental agency/board. Registration may also require
minimum practice standards.

Shgﬁ:agg: ?emandrekceeds supply.

Supply: The number of qualified personnél available to practice
a given occupation, including those employed (or self-
employed) and those seeking employment in the occupation.

Surplus: Supply exceeds demand.

Technician: An environmental health practitioner qualified by
education, training and practice to operate sampling, moni-
toring and other data-gathering equipment in the conduct of
.environmental health control and prevention activities. The

minimum education level is specialized training.

APFENDIX - 17

10%




Ce B. SPECIALTIES

dir OQuality Personnel: Environmental health practitioners re-
sponsible for assuring air quality that fosters the health,
welfare, comfort and convenience of the community.

o Environmental Epidemiologists: Environmental health profession-
als who develop, implement and evaluate environmental epi-
demiologicil investigations, including observational and
experimental studies of: the relationships ‘between etiologi-
cal, statistical and mathematical tools, to identify the
causes of disease in human populations.

) : Environmental health professionals
who determineé the adverse health effects, and the mechanisms
of those effects, resulting from exposure to physical, chem-
ical and biologic¢al aspects in the human environment.

+ Personnel: Environment-
. al health practitidners responsible for the control aiid man-
i agemert 0f materials that are potentially hazardous, from
the point of extraction of raw products to their .elemental
destruction, transformation into non-hazardous materials, or

‘disposal in controlled facilities.

Housing Mairntenance Personnel: Environmental health practition-
ers involved in the regulation of housing, including zoning
and occupancy approvals, elimination of ruisances and regu-

' lar inspection, to assure that minimum standards of health
and safety are met. -
“Hyg : Environmental health professionals who
identify and solve potentially hazardous problems by measur-
ing and assessing harmful chemical, physical and biological
agents in the work environment.

:  Environmental health practition-
ers concerned with the identification and elimination of
potentially huzardous construction or conditions, and the

¢ .education of the public¢ in order to prevent unintentional,
. non-occupational and non-motor wvehicle accidents or injur-
: ies. )

’

Instdtutional Environmental Health Managers/Scientists: Environ-
mental health professionals responsible for the control of
biological, physical ‘and chemical factors which effect the
community's health and degrade the quality of life in the
institutional setting.

QD
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_‘health maintenance programs:. for workers.

a

¢ Environmental health professi.n-

als ‘'who review land use proposals to assess environmental

impacts and evaluate :héalth risks, and recommend actions
that will protect the public¢ from exposure to disease and
~other'health and safety hazards and willprotect the envi-

ronméent from: degradation. .

=

1: Environmental health practitioners con-

d o.an
‘cerned with the protection of the milk and food supply

against contamination from biological, chemical and physical
‘hazards :from sourcé to. consumer. ‘

~Contro, 2rsonnel: Environmental health practitioners who
;prevent loss' of ‘hearing, minimize the psychological effects
of noise, and reduce the riuisance factors associated with
‘noisevw. :

@

, Y ' ¢ Registered nurses who provide acute
and. rehabilitative ¢care, and participate in preventive and

¢ Physicians who conduct medical

" practices, -diagnosis and t:oeatment activities, direct medi-

cal departments in the workplace, and collaborate with other
occupatiional safety and health personnel +o identify, inves-
tigate and prevent the reoccurrence of occupational safety

-and’ health problems.

¢ Environmental health practition-
érs who plan, develop, implement and administer injury con-
trol programs to identify and correct hazardous conditions
that may cause injury to employees, damage to equipment and
facilities, -or loss of materials.

10 i $ Envirénmqntal health practition-
ers responsible for protecting workers and. the general pub-
lic from ionizing and non-ionizing radiation hazards.

_ : i ¢ Eavironmental health
practitioners. responsiblé for the planning, administration
and: regulation of storage, transportation and disposal of
solid waste.

g : Environmental health practitioners responsible
for surveillance andi.¢ontrol of rodents, insects and other
‘vectors of public health and economic importance to prevent
-disease, injury, death and substantial -economic loss
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‘ 3 Environmental health practitioners who
control "water. pollution from manicipal and industrial
sources in order to assure water quality that fosters the

health, welfare, comfort and convenience of the community.

: Environmental health practitioners re- é

‘ sponsible for the supply of safe and acceptable water to the
public to prevent disease.

o
"
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