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TO THE CONGRESS OF THE UNITED STATES:

On-the-job protection of American workers continues as a high priority
goal in this Administration’s effort to improve the quality of life for all
Americans.

The Occupational Safety and Health Act of 1970, which I signed into law
on December 29, 1970, is a major step towards improving workplace con-
ditions. As I said at that time, this legislation is one of the most important
measures ever taken in behalf of those American workers who are covered
by the provisions of the Act.

The accompanying President’s Report on Occupational Safety and Health
describes what has been done to implement the Act during the first year of
its operation, and it also indicates the magnitude and direction of the task
ahead. The report examines the responsibilities of the Department of Labor
for setting safety and health standards, and for gaining compliance with
those standards. Another part of the report explores the activities of the
Department of Health, Education, and Welfare in research and training.

Like many problems that we face today, the improvement of job safety
and health cannot be accomplished by simply pressing a button. If we are to
reduce the injuries, the illnesses, and the deaths connected with working
conditions, we must take determined actions: we must increase the number
of people who are trained in health and safety techniques; knowledge of the
causes of accidents and illnesses must be developed; this knowledge must be
translated into effective standards; employers and employees require ade-
quate instructions; and standards must be enforced through energetic and
rigorous inspection programs.

Above all else, if we are to be successful, the full collaboration of private
industry, the States and the employees must be enlisted.

The Occupational Safety and Health Act of 1970 recognizes the need of
reinforcing the role of the States in resolving our national problems. As a
consequence, the implementation of the Act has emphasized cooperative
programs with State Governments. The involvement of the States in these
programs has been gratifying. It is a testimonial to the flexibility and vigour
of our Federal-State system that the fifty States, the District of Columbia,
Puerto Rico, Guam and the Virgin Islands have all expressed a willingness to
develop plans for setting and enforcing standards that are at least on a par
with the Federal requirements fixed by the Act.

In addition, many States are actually aiding the Federal Government by
gathering superior statistical data that will provide a basis for charting the
future direction of safety and health programs. Many States, too, are now
assisting the Federal Government in the enforcement of standards.

In short, I feel that the essential groundwork has been laid for genuine
progress in on-the5job safety and health. This report describes the structures
that have been set in place, and it outlines how the building process will

continue.

THE WHITE HOUSE
May 1972
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THE PRESIDENT
Dear Mr. President: 1I have the honor to submit this report

pertaining to the Occupational Safety and Health Act of 1970, as
required by section 26 of that act.
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and from industry to industry. The setting and
enforcement of occupational safety and health
standards by State and local governments has
varied from good to zero. Federal programs
basically were enacted on an ad hoc basis and
the resources devoted to them were not large.
In the 1930%, safety provisions were included
in the Walsh-Healey Public Contracts Act cover-
ing Federal procurement of supplies and in the
Fair Labor Standards Act for the issuance of
hazardous occupations orders to protect young

these two acts and such later statutes as the Marl-
time Safety amendments to the Longshoremen’s
and Harbor Workers’ Compensation Act, the
Service Contract Act, and the Construction Safety
amendments to the Contract Work Hours and
Safety Standards Act. Federal agencies respon-
sible for other areas of occupational safety and
health are: the Department of Interior and the
Department of Health, Education, and Welfare
in mining industries; the Atomic Energy Com-
mission for workers under the Atomic Energy
Act; the Department of Transportation for high-
way, trucking, airline, and railroad safety; and the
Department of Health, Education, and Welfare
for occupationally related research and training.
In sum, there was a piecemeal approach to occu-
pational safety and health programs, with the
bulk of the Nation’s employees unevenly covered.

CREATION OF THE OCCUPATIONAL
SAFETY AND HEALTH ADMINISTRATION

A growing awareness of the scope of the prob-
lems involved with occupational safety and health
as well as an increased concern for the general en-
vironment helped to create bipartisan support for
the Williams-Steiger Occupational Safety and
Health Act of 1970, which President Nizon signed
into law on December 29, 1970. This general statute
covers about three-fourths of the civilian labor
force, or almost 60 million employees in about 5
million establishments (See Appendix A). In ad-
dition, special provisions of the Act pertain to
the 2.7 million Federal Government civilian em-
ployees. States submitting plans for their own
occupational safety and health programs must
provide protection for State and local government
employees. There are currently 9.7 million such
employees.
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Congress declared its intent inthe Act to:

. assure so far as possible every working man
and woman in the Nation safe and healthful work-
ing conditions . .. .

As interpreted, this means that workers in agri-
culture, the professions, and retail and service in-
dustries are covered as well as those jobs generally
classified as industrial. Coverage applies to all
businesses in commerce with one or more employ-
ees. The major area of noncoverage is self-em-
ployed persous. As a matter of pohcy, housenold

sub]ect to the requlrements of the Act In addi-
tion, to the extent that other Federal agencies ex-
ercise statutory authority affecting occupational
safety and health, the Williams-Steiger Act is in-
applicable.

In order to implement the Act, the Department
of Labor created the Occupational Safety and
Health Administration (OSHA) on April 28,
1971, the date the Act became effective. The first
tasks were to issue occupational safety and health
standards and to make OSHA into a viable or-
ganization to administer and enforce the Act. An
initial standards package was published in the
Federal Register on May 29 that included many
established Federal standards and national con-
sensus standards for general industry and some
specific industries. In addition, established stand-
ards for the maritime and construction industries
were adopted. A 90-day delay in the effective date
to August 27 was provided to enable previously
noncovered employers to familiarize themselves
with the standards.

During 1971, which should be viewed as a startup
period, OSHA. concentrated on recruiting and
training an effective compliance staff in a decen-
tralized field structure consisting of 10 regional
offices, 49 area offices and two maritime district
offices in major cities across the Nation; on at-
tempting to inform employers and employees
about the Act and its requirements; on encourag-
ing voluntary compliance; on emphasizing the
need for improvement in five target industries
selected primarily because of their history of high
injury frequency rates; on five target health haz-
ards representing particularly hazardous expo-
sures for employees; and on improving job safety
and health programs in the Federal agencies.
Through the Bureau of Labor Statistics in coop-
eration with HEW, a new and mandatory national



injury and illness reporting system was developed
and is being implemented.

In making inspections, stress is placed on in-
vestigating fatalities and catastrophes, on respond-
ing to the valid complaints of employees, and on
inspecting the five target industries and the five
target health hazards. To aid in the Target In-
dustry Program, eight States have agreed to per-
form about 4,000 inspections for OSHA. In addi-
tion, State compliance programs were preserved
by the signing of agreements with 47 States and
four other jurisdictions. The target industries se-
lected are: marine cargo handling, roofing and
sheet metal work, meat and meat products, mis-
cellaneous transportation equipment (primarily
mobile homes), and lumber and wood products.
These industries have injury frequency rates of
more than 34 injuries per million employee hours
worked and together employ about 1.3 million
persons. A similar approach has been designed
for the five target health hazards. The five sub-
stances to be concentrated on are asbestos, lead,
silica, carbon monoxide, and cotton dust. In addi-
tion to these priority enforcement programs, a
broad cross-section of establishments is being in-
spected to cover all industries, geographic areas,
and employment sizes.

By the end of 1971, 14,452 inspections had been
made in establishments employing almost 2.5 mil-
lion workers. The inspections disclosed 35,839
alleged violations for which citations were issued
proposing penalties in the amount of $737486. Of
these citations, 358 have been contested with the
Occupational Safety and Health Review Com-
mission.

Training and education are key elements in the
success of any safety and health program. The
Labor Department is responsible for short-term
training of compliance personnel and other staff,
both Federal and State. It is also responsible, in
consultation with Secretary of Health, Education,
and Welfare, for developing and conducting
courses for employers and employees, and for pre-
paring and distributing educational materials. By
the end of 1971, 344 compliance officers had been
trained, including 68 State personnel assisting in
the Target Industry Program. All Federal com-
pliance officers will have attended retraining
courses at OSHA’s Chicago Training Institute by
the end of fiscal 1972.

The Department is working closely with State

governments to aid and encourage them in de-
{
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veloping plans for their own occupational safety
and health programs which will be “at least ~~
effective as” the Federal program, as required ny
the Act. The Secretary must evaluate the plans de-
veloped and submitted by the States to ensure their
effectiveness. For approved plans, he is authorized
to fund the States up to 50 percent of the prog
cost. All 50 States, the District of Columbia, P
Rico, and Guam have indicated an interest i
veloping operating plans. To aid in this planning,
90-10 grants have been made to 46 States, t
District of Columbia, and Puerto Rico.

The specific activities of the Department ~f
Labor are spelled out in detail in the followiug
chapters, with relevant statistical tables in the ap-
pendices. To help keep Congress informed, a
report was also submitted covering the first 6
months’ activities under the Act.

GENERAL OUTLOOK

The Williams-Steiger Occupational Safety and
Health Act is a general statute providing a broad
spectrum of powers for use by the Secretary in
reducing exposure to hazardous conditions in the
workplace. The task is formidable. It is far too
early at this time to validly assess the effectiveness
of the Act’s provisions in accomplishing the goal
of assuring safe and healthful working conditions.

However, the program’s first year of operation
has produced the following conclusions:

1. It will not be easy to attain the goal of assur-
ing a safe and healthful workplace for the Na-
tion’s workers, and it cannot be done quickly. Ef-
fective enforcement of the Act will be critical, but
it alone will not do the job. Cooperation among
all levels of government and the voluntary com-
pliance of both employers and employees are es-
sential ingredients for success.

2. As many as half the States may have sub-
mitted approvable operating plans and be running
their own programs with 50 percent grant funding
from the Department by the end of fiscal year
1973.

3. Accident cause studies and related research
to date have provided only limited knowledge as
to the possible relationships of work injuries and
illnesses to such factors as the nature of the in-
dustry, the level of technology and mechanization,
the prevalence of piecework, average hours of work
and overtime, assembly line work and job satisfac-
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tion, expenditures for safety and health equip-
ment and supplies, experience on the job, labor
turnover, and the presence of industry safety and
health programs. Health research in partelular
will be time-consuming.

4. Labor and management must work together
to promote safety and health. Collective bargain-
ing offers one way in which the two groups can
effectively come to grips with safety and health
problems at the worksite.

5. Tmproved reporting systems instituted by the
Bureau of Labor Statisties will result in listing

a great many more injuries. For the first time na-
tional illness data will be required. Changed defi-
nitions of what is an injury will result in a more
complete recording of accidents. Also, as employ-
ers gain experience with the recordkeeping system,
more accurate reporting will result. This reporting
system is not comparable to past statistics on injury
frequency and severity rates. The result will be
that the picture will tend to look much worse be-
fore it starts to improve, but this should not be
interpreted to mean that progress is not now be-
ing made.




Chapter 2

THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATIO
AND RELATED ORGANIZATIONS

THE OCCUPATIONAL SAFETY AND HEALTH
ADMINISTRATION

The Occupational Safety and Health Adminis-
tration (OSHA)) came into existence officially on
April 28,1971, the date the Williams-Steiger Occu-
pational Safety and Health Act became effective.
It is the organization created by the Department
of Labor to discharge the Department’s increased
responsibilities and to make effective use of new
resources provided. The first year of implementa-
tion has been one in which OSHA has made rapid
strides In establishing its program in workplaces
throughout the Nation.

Major Authorities, Functional Areas, and Respon-
sibilities

The Act grants the Secretary of Labor the au-
thority, among other things, to promulgate, mod-
ify, and revoke safety and health standards; to
conduct inspections and investigations and to issue
citations, including proposed penalties; to require
employers to keep records of safety and health
data; to petition the courts to restrain imminent
danger situations; and to approve or reject State
plans for programs under the Act. The Secretary’s
authority includes right of access to the records
of other Federal agencies, and a shared responsi-
bility with other Federal agency heads for the
adequacy of programs in the organizations report-
ing to them.

The Act authorizes the Secretary to conduct
short-term training of personnel involved in per-
formance of duties related to his responsibilities
under the Aect, and, in consultation with the De-
partment of Health, Education, and Welfare, to
provide training and education to employers and

employees. The Secretary and his designees are
authorized to consult with employers, employees,
and organizations regarding prevention of injuries
and illnesses. The Secretary, after consultation
with the Secretary of Health, Education, and
Welfare, may grant funds to the States for iden-
tification of program needs and plan development,
experiment a~* demonstration, and administra-
tion and ope.avion of programs. In conjunction
with the Secretary of Health, Education, and Wel-
fare, the Secretary is charged with developing and
maintaining a statistics program for occupational
safety and health.

Major Duties Delegated by the Secretary of Labor

In establishing the Occupational Safety and
Health Administration, the Secretary of Labor
delegated to the Assistant Secretary for Occu-
pational Safety and Health authority and re-
sponsibility for safety and health programs and
activities of the Department of Labor, including
responsibilities derived from:

1. Occupational Safety and Health Act of
1970;

2. Walsh-Healey Public Contracts Act of
1936, as amended;

3. Service Contract Act of 1965;

4. Public Law 91-54 of 1969 (construction
safety amendments) ;

5. Public Law 85-742 of 1958 (maritime
safety amendments) ;

6. National Foundation on the Arts and Hu-
manities Act of 1965;

7. Federal safety program under 5 U.S.C.
7902,

The delegated authority includes responsibility
for organizational changes, for coordination with
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other officials and agencies having responsibilities
in the occupational safety and health area, and for
contracting.

At the same time, the Commissioner of the
Bureau of Labor Statistics was delegated the au-
thority and responsibility for developing and
maintaining an effective program of collection,
compilation, and analysis of occupational safety
and health statistics, providing grants to the
States to assist in developing and administering
programs in such statistics, and coordinating func-
tions with the Assistant Secretary for Occupa-

Services—the administrative support offices—also
report to the Deputy Assistant Secretary/Admin-
istrator.

The structure of the Occupational Safety and
Health Administration is designed to promote de-
centralized exercise of authority. The Regional
Administrators have broad authority for execution
of the OSHA program in their respective jurisdic-
tions. Authority for approval of planning grants
for State programs is scheduled to be moved
to the regional offices in March 1972. Assistant
Regional Administrators for State Programs are

The Solicitor of Labor is assigned responsibility
for providing legal advice and assistance to the
Secretary and all officers of the Department in
the administration of statutes and Ezecutive
Orders relating to occupational safety and health.
In enforcing the Act’s requirements, the Solicitor
of Labor also has the responsibility for represent-
ing the Secretary in litigation before the Occupa-
tional Safety and Health Review Commission,
and, subject to the control and direction of the
Attorney General, before the Federal courts. A
separate division under the direction of an Asso-
ciate Solicitor for Occupational Safety and Health
is established in the national office, and additional
staff is assigned to each Regional ‘Solicitor to sup-
port the program.

Organizational Structure and Operations

OSHA is headed by the Assistant Secretary of
Labor for Occupational Safety and Health as pre-
scribed by the Act. He is assisted by a Deputy As-
sistant Secretary/Administrator, and supported
by a national office staff. The program is executed
primarily through the 10 regional offices, 49 area
offices, and two maritime district offices. Author-
ized manpower for fiscal year 1972 is 1,100 em-
ployees, with 756 in the field and 344 at the national
office.

The program Offices of Compliance and Stand-
ards, Training and Education, State Programs,
and Federal Agency Programs report through the
Director of Program Operations to the Deputy
Assistant Secretary/Administrator and to the As-
sistant Secretary. The Regional Administrators
also report directly to the Deputy Assistant Sec-
retary/Administrator, thus maintaining decentral-
ized authority while assuring direct access to policy
levels in OSHA. The Offices of Management Serv-
ices, Management Data Systems, and Information

6
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Functions of the National Staff Offices

The Office of Compliance and Standards de-
velops and issues safety standards, regulations,
and criteria for assuring compliance. It issues
compliance interpretations, conducts liaison with
the Department of Health, Education, and Wel-
fare on research, demonstrations and experiments,
and with the National Advisory Committee on Oc-
cupational Safety and Health on matters of stand-
ards policy.

In addition, the Office of Compliance and Stand-
ards develops investigation procedures for OSHA
employees, reports on investigations, and sets
policy for issuance of citations and computation of
proposed penalties.

The Office of State Programs develops grant
policy and guidelines for State plans, and estab-
lishes criteria for evaluation of State plan pro-
posals and administration. As basic policy is for-
mulated, implementation responsibility is redele-
gated to the Regional Administrators.

The Act makes special provisions for protecting
Federal, State, and local government employees,
since the definition of the term “employer” in sec-
tion 3(5) excludes the United States, States, and
political subdivisions of States, thereby exempting
Federal, State, and local government employees
from coverage. State and local government em-
ployees become covered under approved section
18(b) plans. As the Nation’s largest employer,
the Federal Government has a special obligation
to set an example for safe and healthful employ-
ment. Section 19 of the Williams-Steiger Act
places new responsibility on Federal agencies to
establish and maintain an effective and compre-
hensive occupational safety and health program
consistent with the standards promulgated for the







ployers, to conduct safety management programs,
to develop training and educational publications,
and to create and operate training facilities for
OSHA staff, State personnel, and others in the
field. A prime accomplishment in the first year of
operation was the training of all regional compli-
ance staff members in the provisions of the Act and
the methods and procedures it requires. State per-
sonnel participating in the enforcement program
for target industries also were trained. The staff
of the Office of Training and Education began
work with the National Institute for Occupational
Safety and Health on the diagnosis of training
needs and the development of curricula.

Early in 1972, OSHA will open a Training In-
stitute near Chicago to carry out its training and
education responsibilities. This institute will serve
as a “proving ground” for new courses which will
then be made generally available.

The Office of Management Data Systems serves
as the principal staff office for management infor-
mation support on occupational safety and health
activities and disseminates statistical data for use
by the program managers in area, regional, and
national offices.

The Office of Information Services provides spe-
cialized educational services through the public
media, including news releases, the development of
general and specialized publications on occupa-
tional safety and health, and the distribution of
forms, posters, and regulations as required by the
Act.

The Office of Management Services supplies gen-
eral office services, personnel services, fiscal man-
agement, and management analysis services to the
organization.

Regional Offices

OSHA is divided geographically into 10 Fed-
eral regions, each headed by a Regional Adminis-
trator who 1is its chief executive officer and is re-
sponsible for program direction and execution
within the broad policies and standards outlined
by the Assistant Secretary. Each Regional Admin-
istrator is supported by three Assistant Regional
Administrators and several Area Directors.

The Assistant Regional Administrator for State
Programs is responsible for coordination of State
Programs activities in the region, negotiation of
program plans, administration of grants, drafting
of agreements, accreditation and contracts with the

States and related bodies, analysis and evaluation
of State and other non-Federal program partici-
pation; Federal-State liaison for occupational
safety and health matters in the region ; and liaison
with intergovernmental groups. B

The Assistant Regional Administrator for Com-
pliance is responsible for compliance and inspec-
tion activities in the region; information, train-
ing education, and consultation with employers
and employee groups; guidance to area offices on
compliance policy, voluntary compliance program-
ing, and coordination with the Solicitor of Labor
on matters of litigation.

The Assistant Regional Administrator for
Technical Support is responsible for industry,
State, and Federal consultation on safety engi-
neering, industrial hygiene, and related technical
matters.

Within overall national guidelines, Area Di-
rectors are responsible for scheduling and execut-
ing investigations of compliants, regular target
industry inspections, and local information
requests.

Appropriation of Funds

Appropriations to carry out the provisions of
the Act are requested by the Secretary of Labor,
who in turn makes funds available to Depart-
mental officials commensurate with program
commitments.

Immediately upon enactment of the Act, the De-
partment of Labor requested a supplemental ap-
propriation to make funds available for the bal-
ance of fiscal year 1971. An additional $9.1 million
was appropriated by the Congress. This amount,
added to the $6.1 million appropriated to the
former Bureau of Labor Standards, brought the
1971 appropriation to a total of $15.2 million.

In fiscal year 1972, the Department received
$37.5 million from the Congress for administra-
tion of the Act. These funds also support the Oc-
cupational Safety and Health Review Commis-
sion, the National Advisory Committee on Occupa-
tional Safety and Health, and the National Com-
mission on State Workmen’s Compensation Laws.

In fiscal year 1973, the Department has requested
$67.5 million from the Congress, an increase of
$30.3 million over the 1972 appropriation; of this
increase $8.7 million is for the Federal program
and $21.6 million for the States.






On July 22, 1971, the Secretary of Labor an-
nounced the appointment of the Committee as
follows: ‘

Howard Pyle, Chairman
President

National Safety Council
Chicago, T11.

Dr. John V. Grimaldi, Director
The Center for Safety

New York University

New York, N.Y.

Dr. Richard Sutter
Medical Director
Sutter Clinic, Inc.
St. Louis, Mo.

Miss Sara P. Wagner
Director of Nurses
Medical Department
Standard Oil Co. (N.J.)
New York, N.Y.

John J. Sheehan

Legislative Director

United Steelworkers of America
Washington, D.C.

George H. R. Taylor

Executive Secretary

AFL-CIO Standing Committee on Occupa-
tional Safety and Health

Washington, D.C.

Frank R. Barnako

Manager, Safety and Workmen’s Compensa-
tion Division

Industrial Relations Department,

Bethlehem Steel Corp.

Bethlehem, Pa.

Roscoe W. Batts

Vice President

Industrial Relations
International Harvester Co.
Chicago, Il

Barry C. Brown

Director

Department of Labor
Michigan State

Lansing, Mich.

Leif Thorne-Thomsen

Public Health Administrator
Department of Health and Welfare
Juneau, Alaska
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Donald Peyton

Managing Director

American National Standards Institute
New York, N.Y.

Roger H. Wingate

Vice President

Liberty Mutual Insurance Co.
Boston, Mass.

Members destgnated by the Secretary of HEW
were Miss Wagner, Dr. Sutter, and Messers Win-
gate and Thorne-Thomsen. The Secretary of Labor
furnishes an executive secretary and such other
secretarial, clerical, and other services as are
needed by the Committee.

Special attention was given at the first meeting
of the Committee in August to reviewing the steps
taken to implement the new program by the OSHA
stafl of the Department of Labor and the staff of
the National Institute for Occupational Safety
and Health of HEW. Major activities reviewed
included standards development, compliance pro-
cedures, State programs, training, and statistics.
The main item of importance at the September
meeting of the Committee concerned State pro-
grams, including detailed discussion of State
agreements, State grants, and other legal and
technical aspects of the program. Committee
members contributed valuable suggestions to as-
sist stafl members.

Advisory Committees on Standards

Other advisory committees may be appointed by
the Secretary under section 7(b) to assist him in
his standards-setting function. Each committee
is to consist of not more than 15 members, one or
more of whom is designated by the Secretary of
HEW, and is to include an equal number of persons
qualified to represent the viewpoints of employers,
employees, and safety and health agencies of the
States. Such committees are being constituted for
tunneling, asbestos, and agriculture. In addition,
the Construction Safety Advisory Committee,
which was appointed under the Construction
Safety Act, has continued to give assistance in
situations relating to the construction industry.

Occupational Safety and Health Review Commission

The Occupational Safety and Health Review
Commission is an independent agency of the Ex-
ecutive branch of the United States Government,
established under section 12 of the Act. It consists



of three members appointed by the President, and
a staff selected by and responsible to the chairman
who is designated by the President to be the ad-
ministrative head of the agency.

Its functions are adjudicatory. When an em-
ployer contests a citation issued by the Secretary
of Labor or when an employee or a representative
of employees contests the time established by the
Secretary for the abatement of a condition or
practice which the Secretary has found to be in
violation of the Act, the Commission designates
one of its hearing examiners to preside over the
hearing of the case. In contested cases, the Solicitor
of Labor prosecutes, and respondent employers de-
fend. Where an employee or a representative of
employees contests the reasonableness of an abate-
ment period, the moving party bears the burden
of proceeding.

Following the hearing, the Commission’s hear-
ing examiner issues a recommended decision and
order. That recommended decision and order be-
come the final order of the Commission unless a
Commissioner orders review. Following such re-
view, the Commission issues an order based on
findings of fact, affirming, modifying, or vacating
the Secretary’s citation or proposed penalty, or
directing other appropriate relief.

Members of the Commission are:

Robert D. Moran, Chairman
James F, Van Namee
Alan F. Burch

Small Business Administration Activities

With the cooperation of the Small Business Ad-
ministration (SBA), procedures have been estab-
lished for the implementation of section 28 of the
Occupational Safety and Health Act whereby
SBA is authorized to provide financial assistance
in the form of loans and loan guaranties to small
business concerns likely to suffer substantial eco-
nomic injury as a result of the Act.

Small business firms may apply for SBA finan-
cial assistance when they wish to voluntarily meet
the safety and health standards or after they have
received a citation from OSHA. The Department
of Labor reviews the plans outlined in the loan
application to ensure that changes made will con-
form to applicable safety and health standards.
All SBA field offices received an interim bulletin
outlining the scope of the loan program and con-
taining specific instructions for counseling, inter-

viewing, accepting, screening, and processing
OSHA loan applications. The interim bulletin was
followed by a national SBA policy directive and a
national procedure manual setting forth in detail
SBA’s program for loan applications under the
Act.

Two factsheets have been developed and are in
use. An OSHA factsheet, containing material pro-
vided by SBA, is used for inclusion in letters and
notices sent out by OSHA. SBA has also prepared
a factsheet for small business concerns seeking
information on the program from that agency.

Since full implementation of the loan program
was not finalized until late in 1971, actual lending
activity has been nominal. Some loans that may
have been eligible under the program were made
under the regular business loan program of SBA.

Liaison Activities With Other Federal Agencies

Section 4(b) (1) makes the Act inapplicable to
working conditions to the extent other Federal
agencies exercise authority under their laws. How-
ever, it is clear that by this clause Congress in-
tended only to avoid duplication of effort by Fed-
eral agencies in establishing a national policy of
occupational safety and health protection. No gaps
in coverage were contemplated.

The Department of Labor has been negotiating
with other Federal agencies not only to resolve any
conflicts that might arise under section 4(b) (1)
situations, but also to find the best means of
coordinating its responsibilities, and of develop-
ing interagency cooperation to achieve the common
goal of providing the most effective national pro-
gram for reducing exposure to occupational haz-
ards. During 1971, 22 Federal agencies and their
administrations were contacted to determine areas
of interface with OSHA and to promulgate any
required administrative agreements, in accordance
with the Act.

Review of the numerous relevant statutory au-
thorities revealed complexities that required in-
depth assessment for a clear understanding of the
diverse intents, scope, and authorities of the vari-
ous legislative acts. Subject areas requiring par-
ticular consideration and resolution with other
Federal agencies included extent of authority,
types of established safety standards and regula-
tions, enforcement authority, requirements for in-
jury and fatality reporting, and scope of State
plan agreements. Priority in-depth discussions
with Federal agencies indicating critical interface
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Chapter 3

STANDARDS

The Department of Labor’s role in occupational
safety and health standards development prior to
passage of the Act was limited. The Walsh-Healey
Public Contracts Act of 1936, the Service Contract
Act of 1965, and Construction Safety Act of 1969
produced standards applicable only to employers
and places of employment subject to the terms of
Federal contracts. The Department also had exist-
ing standards applicable to longshoring and ship-
yards for activities conducted upon navigable
waters and subject to the safety of the 1958 amend-
ments to the Longshoremen’s and Harbor Work-
ers’ Compensation Act. In addition, the Depart-
ment had existing standards for farm labor and
youth based on the authority provided by the
Fair Labor Standards Act of 1938 and the Man-
power Development and Training Act of 1962.
Safety engineers of the Department served on
standards committees of the American National
Standards Institute, Inc. (ANSI), National Fire
Protection Association (NFPA), and other orga-
nizations engaged in the development of voluntary
consensus standards.

Under the Williams-Steiger Act, the Secretary
is empowered to issue mandatory occupational
safety and health standards that he determines will
assure safe and healthful working conditions.
Basically, three procedures are provided for the
development and promulgation of standards:

(1) Adoption of national consensus standards
and established Federal standards without regard
to the requirements of the Administrative Proce-
dures Act. Congress considered that these stand-
ards had already been subject to public review and
comment by affected parties. The power to adopt
standards by these procedures will expire on
April 28, 1973;

(2) Issuance, modification, or revocation of
standards under the detailed procedures of section

6(b) of the Act providing for advisory commit-
tees, and an opportunity for public hearings and
comment ; and

(8) Issuance of temporary emergency stand-
ards under the authority provided in section 6(c)
which become effective immediately upon publica-
tion in the Federal Register. However, section
6(c) provides that upon the publication of an
emergency temporary standard, the Secretary
shall commence a rulemaking proceeding in ac-
cordance with section 6(b) of the Act, and that the
emergency standard as published shall also serve
as a proposed rule for the section 6(b) proceeding.
Before an emergency standard can be adopted, it
must be determined both that employees are ex-
posed to grave danger from toxic agents or sub-
stances or new types of hazards and that the
standard is necessary to protect employees from
such danger. One temporary emergency standard,
for asbestos, was issued on December 7, 1971, after
a request was received from the AFL~CIO. The
temporary standard reflects the maximum ex-
posure level to asbestos dust prescribed by the
American Conference of Governmental Industrial
Hygienists in its notice of intended changes in
1971.

An initial package of safety and health stand-
ards for general industry was published in the
Federal Register under 29 CFR Part 1910 on
May 29, 1971. This package also adopted under
the Act previously existing Federal standards for
maritime and construction. A discussion of the
development of these standards is contained in the
following sections.

GENERAL INDUSTRY STANDARDS

The Walsh-Healey standards in effect before
the Williams-Steiger Act was enacted consisted of
relatively few specific safety rules, including a
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standard for noise, threshold limit values for air
contaminants, and adoption by reference of all
standards approved by national consensus stand-
ards organizations or other organizations, as well
as applicable Federal agency standards. This
group of standards formed a major component of
the initial standards package contained in 29 CFR
Part 1910. This initial standards package consists
of some 250 pages of the Federal Register and in-
cludes 66 ANSI standards, 19 NFPA standards,
and 21 citations of established Federal standards
(see table 1). For employers not previously cov-
ered (e.g. Walsh-Healey, Service Contract Act,
ete.), a 90-day familiarization period was pro-
vided, with the standards becoming generally ef-
fective on August 27, 1971.

The standards of 29 CFR Part 1910 apply to all
places of employment except mines and other
places subject to the standards of other Federal
agencies and are referred to as “horizontal” in
that they are generally applicable to all industries.
A few OSHA standards are applicable only to
special industries such as sawmills, textile mills,
and agricultural operations, and are called “verti-
cal” standards.

Certain standards were delayed to enable em-
ployers and suppliers to order materials and to
perform alterations or changes in installations and

machinery to come into compliance with the stand-
ard. Additional delays in effective dates were
allowed for electrical installations, major physical
alterations such as ventilation systems, and certain
types of machinery safeguarding which involved
design and manufacture of guards.

MARITIME

Safety and health regulations for longshoring,
ship repair, shipbreaking, and shipbuilding as well
as gear certification regulations had been issued
under the Maritime Safety amendments of 1958
to the Longshoremen’s and Harbor Workers’ Com-
pensation Act years before the Williams-Steiger
Act was passed. Incorporated by reference when
the initial standards package was adopted under
the Act, these were originally in 29 CFR Part
15011505 and are now in 29 CFR Part 1915-1919.
During 1971, the following was accomplished with
regard to maritime standards:
°© Amendments to 29 CFR Part 1504, Safety and
and Health Regulations for Longshoring,
were promulgated on May 28, 1971,

® New, all-inclusive dockside standards for
marine terminal facilities are being developed
by a reestablished ANSI committee on MH-
9, “Safety Standards for Marine Terminal
Operations Ashore.”

I. THROUGH NATIONAL CONSENSUS ORGANIZA-
TIONS, EITHER THE AMERICAN NATIONAL
STANDARDS INSTITUTE, INC. (ANSI) OR THE
NATIONAL FIRE PROTECTION ASSOCIATION
(NFPA)

AAI—Agricultural Ammonia Institute

ACGIH—American Conference of Governmental Indus-
trial Hygienists

AMO—Air Moving and Conditioning Association, Inc.

API-—American Petroleum Institute

ASAE—American Society of Agricultural Engineers

ASHRE—American Society of Heating, Refrigeration and
Air Conditioning Engineers, Inc.

ASME—American Society of Mechanical Engineers

ASTM—American Society for Testing and Materials

AWS—American Welding Society, Inc.

CGA—Compressed Gas Association, Inc.

CMAA—Crane Manufacturers Association of America
(formerly Electric Overhead Crane Institute)

IME—Institute of Makers of Explosives

TABLE 1

PARTICIPANTS IN THE DEVELOPMENT OF
STANDARDS INCORPORATED IN 29 CFR PART 1910

IPM—International Association of Plumbing and Me-
chanical Officials

NEMA—National Electrical Manufacturers Association

NPF—National Plant Food Institute

SAE—Society of Automotive Engineers, Inc.

UL—Underwriters’ Laboratories, Inc.

USPC—United States Pharmacopoeial Convention

Il. THROUGH FEDERAL AGENCIES

AEC—Atomic Energy Commission

ESA—Employment Standards Administration, Labor

FAA-—Federal Aviation Administration, Transportation

FSS—Federal Supply Service, General Services

HMRB—Hazardous Materials Regulations Board, Trans-
portation

NBS—National Bureau of Standards, Commerce

OSHA—Occupational Safety and Health Administration,
Labor

USCG—U.S. Coast Guard, Transportation

USDA—United States Department of Agriculture

USPHS—TU.S. Public Health Service, HEW
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e Development started on a comprehensive
regulatory safety standard for marine termi-
nal facilities for proposal and promulgation
under section 6(b) of the Act in the event that
ANSI MH-9 (under development) becomes
delayed or is found inadequate.

e In cooperation with the National Fish Meal
and Oil Association, a standard was developed
for unloading menhaden fishing vessels, both
aboard the vessel and at the terminal. Mate-
rial provided for MH-9 was incorporated into
standby regulatory proposals under the de-
velopment.

e In conjunction with the American Tobacco
Association and the Department of Agricul-
ture, a standard covering carriage of con-
tainerized fumigated tobacco was developed
for inclusion in future longshore regulations.

e The gear certification program and the ac-
creditation of agencies authorized to do cargo
gear survey work, including cranes, was
continued.

e Technical aid, advice, and assistance was car-
ried out by the Department on a continuing
basis to unions, industry, and associations to
help them come into compliance and eliminate
hazards.

CONSTRUCTION

In 1969, the Construction Safety amendments to
the Contract Work Hours and Safety Standard
Act were enacted, affecting Federal and certain
federally assisted construction contracts. Under
this Act, the Construction Safety Advisory Com-
mittee was appointed to aid the Department in de-
veloping appropriate standards for the construc-
tion industry. These standards were adopted as 29
CFR Part 1518 (now 29 CFR Part 1926) in April
1971 and were incorporated by reference to affect
all construction covered by the Williams-Steiger
Act under the initial standards package adopted in
May 1971. The effective date of the standards for
light residential construction was delayed until
September 27, 1971, to allow for a period of
familiarization and an opportunity for public
comments,

Also in September, 41 amendments to the con-
struction standards were proposed in the Federal
Register. These proposals ranged from medical
services to demolitions. Public hearings were held
in November, resulting in a number of suggestions
for changes or modifications.

Two subcommittees were appointed by the Con-
struction Safety Advisory Committee to deal with
special topics. The first dealt with rollover protec-
tive structures for construction vehicles (ROPS).
Proposed standards were published in the Federal
Register on October 29, 1971, and public hearings
were held on December 13, 1971. Because of the
highly technical questions raised at the hearings,
the public was given an additional 30 days to make
comments for the record. The second subcommittee.
worked on proposed amendments to the standards
dealing with power transmission and distribu-
tion lines. These will be reviewed by the Con-
struction Safety Advisory Committee during its
first meeting in 1972. The Advisory Committee has
also been asked to appoint a third subcommittee to
reexamine the standards dealing with tunneling
in the wake of the two major construction tunnel-
ing disasters in 1971 in Sylmar, Calif.,, and Port
Huron, Mich.

AGRICULTURE

Prior to the Williams-Steiger Act, there were
practically no Federal occupational safety and
health standards for agricultural workers other
than the child labor and farm labor housing regu-
lations. In recognition of this and the complex
nature of the many employment situations in
agriculture, only those specific standards having
direct application to farm operations were made
applicable in the initial standards package. How-
ever, because of the very high injury experience
in agriculture and the use of highly toxic sub-
stances, including pesticides, priority is being given
to developing new standards and reviewing exist-
ing ones so that more agricultural hazards will be
covered.

To aid in this effort, a special Agricultural
Advisory Committee is planned to work with
the Labor Department, the Department of Agri-
culture (which has appointed its own special
committee), and others in ensuring complete pro-
tection for farm employees. Among its first tasks
will be reviewing the two existing departmental
standards for migrant labor housing and develop-
ing standards dealing with tractors and pesticides.

VARIANCES AND PETITIONS

The Act provides that employers may apply for
temporary variances from the standards under
section 6(b)(6) and permanent variances under
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section 6(d), as well as variances for national de-
fense purposes under section 16. Procedural rules
for applying for such variances and provisions
for the issuance of interim orders pending con-
sideration of applications for variances were pub-
lished in the Federal Register on June 30, 1971,
in 29 CFR Part 1905.

The Department had received 108 variance ap-
plications by the end of 1971. A few applications
were received prior to promulgation of the pro-
cedural rules (29 CFR Part 1905), with an in-
creasingly larger number arriving during the 90-
day familiarization period. About 30 applications
had been received by August 27, 1971, when
many of the standards became effective. Nearly
two-thirds of these were concerned with the con-
struction standards, most specifically the require-
ment for boom angle indicator and load indicating
devices on cranes and derricks.

Approximately one-third of these applications
have been disposed of, with most of the remainder
held in abeyance pending the making of proposed
changes in the construction standards. Many other
applications were found not meeting the require-
ments of the regulations and were returned with-
out prejudice to future disposition. The proce-
dural rules require that a notice of filing of an
adequate application be published in the Federal
Register. Only two requests have resulted in such
notices. The rate of application for variances has
continued to increase, and it is anticipated that
this trend will continue in 1972.

Interested persons may also petition for the
promulgation, modification, or revocation of a
standard under the rules promulgated in 29 CFR
Part 1911 on September 1, 1971. A total of 45
petitions had been received by the end of 1971.
Several of these apparently resulted from misin-
terpretation of the standards and the petitioners
were so advised. It is also anticipated that the rate
of petitions being received will continue to
increase.

IMPROVED STANDARDS COVERAGE

A review of the initial standards package dis-
closed some gaps and the Department is working
to close them. OSHA compliance officers are
trained to report such gaps in standards protec-
tion when encountered. Most current standards
deal with safety matters, with much remaining to
be done in the health area. In addition, there are
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some differences between the OSHA standards
for general application and for similar work in
the construction and maritime industries. While
the Department is responsible for drafting, pro-
posing, and analyzing public comments, and finally
issuing new standards, assistance is provided in
applied research by NIOSH and by national con-
sensus organizations. A computerized system is
being developed for storing and retrieving infor-
mation required in standards development, includ-
ing the abstracting of foreign and domestic tech-
nical publications and data relating to standards.

ANSI and NFPA were the only two national
consensus organizations recognized in the calendar
year, though other organizations in the future may
gain recognition under the procedures prescribed
in 29 CFR Part 1910.3. These two organizations
are working on new and revised standards devel-
oped by their technical and standards commit-
tees. Efforts are increasing to develop more and
better standards. Nonconsensus standards being
developed by professional societies and other or-
ganizations are under consideration for processing
as future Federal standards under the provisions
of section 6(b). The OSHA staff has informed
NFPA and ANSIT of standards needs, and has
discussed with them their plans for development
of new standards or modifications of existing ones.

A major effort is under way by the Department
and NIOSH to identify and evaluate those fac-
tors which historically have caused the highest
number of injuries, illnesses, and fatalities. In
the safety area, some of the known areas of need
include: :

—Agricultural operations

—Fire protection systems

—Construction sites and equipment certification

—Maritime dock safety and crane certification

—Machinery equipment

—TPlant layout and physical environment

—Heat stress, ventilation, illumination, person-
al protective equipment, and hazardous ma-
terial labeling

—Materials handling

—Electrical systems

With regard to health, NIOSH has identified
more than 8,000 substances in the Toxic Substance
List published in 1971. About 500 of these are now
covered by OSHA standards. It is estimated that
an additional 500 to 600 new substances that may
be toxic or involve long-term, undetermined haz-



ards to employec health are introduced into in-
dustry yearly. A key step in handling this prob-
lem to be implemented next year is the develop-
ment of labeling and materials handling require-
ments as required by section 6(b) (7) of the Act.
Although various labeling insignia exist, these
most generally are keyed to the avoidance of a
hazard rather than to the precautions that should
be taken to protect employees whose duties neces-
sitate such exposure. The need for uniform label-
ing criteria will be accentuated by the entrance
of additional States into the occupational safety
and health field.

As part of the effort to develop new and im-
proved standards, studies are being planned to
evaluate the degree of compliance and estimate

the impact of inspection and enforcement activity
undertaken. The first study is designed to meas-
ure the impact of the program upon affected
establishments in terms of the direct economic
consequences, safety improvement, social and
other possible impact of the Act. Other studies will
be conducted for new standards to determine pos-
sible socioeconomic impact or the cost benefit of
such standards, as additional criteria for the
standards-setting process. OSHA’s concern for the
feasibility of occupational safety and health
standards from the outset is reflected in the regu-
lations and standards issued so far, many of which
allow employers needed time to purchase equip-
ment, make alterations, and otherwise come inte
compliance.
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Chapter 4

COMPLIANCE OPERATIONS

While the purposes of the Occupational Safety
and Health Act cannot be achieved without volun-
tary compliance by employers and employees, it is
equally necessary that a program of enforcement
activity be implemented. The Act spells out in de-
tail the powers of the Secretary to enforce the
standards and regulations issued. These include
the power to make inspections and investigations
of any covered workplace, to propose penalties for
alleged violations, to require records be kept and
made available, to seek injunctive relief in the
courts in imminent danger cases, and to protect
employees from discrimination because of the
exercise of rights under the Act.

Federal inspection and related compliance activ-
ities are carried out through 10 regional offices, 49
area offices, and 2 maritime district offices located
in major cities. Regional Administrators are di-
rectly responsible for operations in multi-state
regions. Inspections are conducted by compliance
safety and health officers (CSHO’s) and industrial
hygienists (IH’s)—experts in the field of hazard
recognition and control—under the general super-
vision of Area Directors who schedule and coordi-
nate compliance activities and provide technical
and administrative support. Not only has the
OSHA compliance staff been rapidly expanded,
but State compliance programs have been pre-
served by the signing of agreements under section
18(h) of the Act, and State compliance personnel
have been used directly in the Target Industry
Program.

SUMMARY OF COMPLIANCE ACTIVITIES

Investigation and inspection activity began im-
mediately after the Act became effective on
April 28, with the first citation issued and the first
penalty proposed in May. The citation was issued
under the general duty clause (section 5(a) (1)) of

the Act, which requires employers to maintain their
workplaces free from recognized hazards that are
causing or are likely to cause death or serious
physical harm to employees. Under Department
of Labor policy, citations are issued under this
clause only for serious violations and when no
specific standard is applicable to the hazard
involved. During the period prior to the end of
the 90-day familiarization period for the initial
standards on August 27, compliance activities in
newly covered establishments were limited to in-
vestigations of catastrophes, fatalities, and valid
employee complaints. However, for establish-
ments previously covered under other Federal
statutes, such as those for the maritime and con-
struction industries, a regular inspection program
took place,

The regular compliance program became effec-
tive on August 27. The following priorities are
applicable to investigation and inspection activity :

1. Catastrophe and/or fatality investigation;
2. Investigations based on valid complaints;
8. Special hazard elimination programs (see
Chapter 7) ;
a. Target Industry Program
b. Target Health Hazard Program
4. General inspections on a random-selection
basis of al] industries and sizes of establish-
ments in all parts of the country.

Operating under these priorities, 14,452 investi-
gations and inspections were made through Decem-
ber 31. The rate of making inspections increased
during the year as more experience was gained and
new compliance officers and industrial hygienists
were recruited and trained (see Charts 5 and 6).
Without taking into account recent and projected
staff increases, an annual rate of about 35,000
inspections had been achieved by the end of the
year. In the establishments inspected, which em-
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year. This parallels the increase in the number of
citations issued during the same period as enforce-
ment of the Act was broadened.

In addition, any party—the employer, the Sec-
retary, or the employees if they have contested the
abatement period—may file a request within 30
days for discretionary review by the Commission.
Of the 26 cases decided by hearing examiners by
the end of the year, five became final since no
review was requested or directed ; 10 cases directed
for review by a Commission member were yet to
be decided ; and in 11 cases, the hearing examiner’s
decision had been pending less than 30 days.

The “due process” features of the Act do not
stop with a Commission decision. Section 11 pro-
vides that the Secretary or adversely affected or
aggrieved persons may seek judicial review of the
Commission’s order in the appropriate United
States Court of Appeals. As of December 31, 1971,
no such appeals had been filed.

INSPECTION PROCEDURES

The Secretary has issued regulations-on compli-
ance procedures (29 CFR Part 1903). In addition,
to inform the public on the Department’s compli-
ance activity and to guide OSHA’s field organiza-
tion, a Compliance Operations Manual was issued
in April 1971, with a revised and more detailed edi-
tion issued in December. The manual was sched-
uled for public sale through the Government
Printing Office early in 1972. To assure uniformity
in compliance operations and to improve effective-
ness, the scope of the manual is extensive, It is a
dynamic document, subject to continual revision
as the program develops and to reflect decisions of
the Occupational Safety and Health Review Com-
mission. It includes such topics as the planning
and scheduling of inspections, post-inspection re-
ports and records, citations, proposed penalties,
and reinspections.

Section 17 (f) of the Act contains a general pro-
hibition against the giving of advance notice of
inspections except as authorized by the Secretary
or his designees. This prohibition is intended to
avoid giving the employer an opportunity to make
adjustments that would create a misleading im-
pression of conditions in the establishment. How-
ever, there are occasions when advance notice is
necessary to conduct an effective investigation.
Accordingly, the regulations in 29 CFR Part 1903
spell out those instances when advance notice may
be given, including such cases as apparent immi-
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nent danger to enable rapid abatement of the
danger or when necessary to ensure that the proc-
esses or conditions to be inspected are actually in
operation. When an employer is given advance
notice, his employees are also entitled to this
notice.

Section 8 of the Act provides that an inspector
may at reasonable times enter without delay any
workplace covered by the Act. In the overwhelm-
ing majority of cases employers have permitted
inspection of their establishments. As of Decem-
ber 31, however, there have been three refusals of
entry, one each in Michigan, Idaho, and New York.
In all three instances, warrants were obtained from
the courts to authorize conduct of the inspections.

A major component of every inspection is the
walkaround. Section 8(c¢) requires that a repre-
sentative of the employer and of the employees be
given an opportunity to accompany the compli-
ance safety and health office during an inspection.
This participation can aid greatly in identifying
any hazards that may exist in the establishment.
Section 8(e) provides that, in the absence of a
recognized representative for employees, the com-
pliance officer must and does consult with a reason-
able number of employees on conditions in the
establishment.

The inspection provides the compliance officer
and industrial hygienist with five basic elements
of on-the-scene reporting: (1) physical presence at
the place of work; (2) observance of actual
operations; (8) discussion of activities with both
employer and employees; (4) on-site comparison
of existing conditions with the standards; and,
(5) identification of specific problem areas.
Chart 9 shows the elements of an occupational
safety and health inspection. Among the physical
conditions examined are materials handling,
equipment, work surfaces, work methods, personal
protective equipment, medical and first aid capa-
bilities, and supporting and housekeeping systems
such as ventilation, illumination, fire protection,
electrical, heating and cooling, noise control, sani-
tation, disposal, and storage.

Upon completion of an inspection, the compli-
ance officer has a closing conference with the em-
ployer to advise him of all conditions or practices
disclosed that apparently constitute safety or
health violations, indicating the applicable sec-
tions of the standards involved. The employer is
advised that citations may be issued with respect
to some or all of the conditions noted and that






monetary penalties may be proposed. He is also
told that any citation will fix a reasonable time for
abatement of the alleged violation. Employers are
encouraged to eliminate any and all hazards as
soon as possible. Generally there will be no closing
conference with the employees unless requested,
since they will have participated in the inspection
process.

Followup inspections are conducted to evaluate
corrective action taken by employers with regard
to hazards disclosed in the original inspection.
Such inspections are mandatory in specific situa-
tions, including when a court has issued a restrain-
ing order in an imminent danger situation and
when citations for serious, willful, or repeated vio-
lations have been issued.

As provided in section 15 of the Act, all infor-
mation reported to or obtained by compliance staff
in connection with any inspection or other activity
which contains or which might reveal a trade
secret must be kept confidential. A trade secret is
any confidential formula, pattern, device, or com-
pilation of information used in the employer’s
business that gives him an opportunity to obtain
an advantage over competitors who do not know
or use it. Similarly, when it is necessary for De-
partmental personnel to have access to classified
security information, all documented data and per-
sonal knowledge of such data are handled in ac-
cordance with the security regulations of the re-
sponsible Federal agency involved.

VIOLATIONS, CITATIONS, AND PROPOSED
PENALTIES

Violations of the standards or regulations issued
under the Act may take many different forms and
may vary considerably in their gravity in terms of
threatening the safety and health of employees.
The Act contains a break-down of violations into a
number of general categories, For purposes of issu-
ing citations and proposing penalties and abate-
ment periods, the Compliance Operations Manual
contains specific guidelines to assist OSHA staff
in determining the category of the violation. These
categories are:

1. Serious. Section 17 (k) defines a serious viola-
tion as one in which there exists a substantial prob-
ability that death or serious physical harm could
result from the alleged violation and whether the
employer knew or, with the exercise of reasonable
diligence, should have known of the hazard. Guide-
lines have been established in the Compliance
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Operations Manual to aid in evaluating “sub-
stantial probability”, “serious physical harm”, and
“employer knowledge”.

2. Willful and repeated. A willful violation
exists when the evidence shows either that the em-
ployer committed an intentional and knowing
violation of the Act and the employer is conscious
of the fact that what he is doing constitutes a vio-
lation, or, that even though the employer was not
consciously violating the Act, he was aware that a
hazardous condition existed and made no reason-
able effort to eliminate the condition. It is not
necessary that the violation be committed with a
bad purpose or evil intent to be deemed willful.
Repeated violations may be cited under section
17(a) when a second citation is issued for viola-
tions of the same standard, rule or order for which
a previous citation was issued.

3. Nonserious. Nonserious violations are those
which are not serious violations but which do have
a direct or immediate relationship to occupational
safety and health,

4. De mindmis. A violation is considered de
minimis when it has no immediate or direct rela-
tionship to the safety and health of the employees.
No citation is issued for a de minimus violation.

Section 13 of the Act contains special enforce-
ment provisions when an investigation discloses an
imminent danger to employees. An imminent
danger is defined as . . . any conditions or prac-
tices in any place of employment which are such
that a danger exists which could reasonably be
expected to cause death or serious physical harm
immediately or before the imminence of such
danger can be eliminated through the enforcement
procedures otherwise provided . . .” In such cases,
the Secretary is authorized to petition the appro-
priate United States District Court for a restrain-
ing order directed at requiring the employer to
take such steps as are necessary to eliminate the
imminence of the danger. These orders may pro-
hibit employment in the area subject to the danger
except those necessary to correct the danger. This
provision was used as a basis for obtaining a tem-
porary restraining order and a preliminary injunc-
tion in the aftermath of the Port Huron, Michi-
gan, tunnel explosion in December that killed 22
employees,

Regulations issued under the Act require em-
ployers to take specific actions, including the post-
ing of notices advising employees of their rights,
all citations issued, and the annual summary of



occupational injuries and illnesses in the establish-
ment; maintaining records and making reports,
giving of advance notice of inspections to em-
ployees when he has received such advance notice;
and, the reporting to the nearest OSHA office
within 48 hours of the occurrence of any employ-
ment accident that is fatal to one or more em-
ployees or results in hospitalization of five or more
employees. When an employer violates the require-
ments of the regulations, he is subject to citation
and proposed penalties.

When a violation is disclosed, a citation is issued
to the employer describing with reasonable par-
ticularity the alleged violation, including the kind
of violation involved. No citation may be issued
after the expiration of 6 months following the
occurrence of any violation. As a general matter,
all instances of the same violation of a single
standard which are disclosed during an inspection
of a single establishment will constitute one alleged
violation.

Section 5(b) of the Act provides that each em-
ployee shall comply with all standards and regu-
lations which are applicable to his own actions and
conduct. However, the Acc does not provide for the
issuance of citations or proposed penalties to em-
ployees; employers are generally held respon-
sible for hazardous conditions in the workplace
even if resulting from employee actions. However,
an employer continues to have the right to exercise
normal disciplinary actions with regard to em-
ployees who violate safety or health requirements.

Inissuing citations for alleged violations, OSHA
also sets periods for the abatement of the viola-
tion. Except in unusual cases, the period for abate-
ment will be less than 30 days. Where emergency

modifications are required, the citation may enjoin
interim abatement measures such as use of per-
sonal - protective equipment and administrative
controls. Penalties are proposed for alleged serious
and nonserious violations disclosed during an
initial inspection of up to $1,000 for each violation.
In proposing penalties, the Secretary gives due
regard to the gravity of the violation, the good
faith of the employer, the size of the business, and
the history of past violations. In the case of other
than serious violations, penalties are optional and
the employer receives a credit of 50 percent in the
proposed penalty if the alleged violation is abated
within the period set forth in the citation. To
assure uniformity of application in proposing
penalties, the Compliance Operations Manual con-
tains detailed written guidelines on the calcula-
tion of the amount of penalty to be proposed for
each type of violation. No penalties are proposed
for de minimis violations.

Consistent with the mandate of the Act, the De-
partment proposes substantially greater penalties
for violations not abated after a citation has been
issued than for violations disclosed during an
initia] inspection. When an employer who has not
filed a notice of contest does not abate a violation
within the period set forth in the citation, the Act
authorizes daily penalties of up to $1,000. This
approach is designed to provide a strong incentive
for employers to promptly eliminate from the
workplace hazardous conditions which were the
subject of the citation. However, in cases contested
by the employers in good faith and not solely for
delay or avoidance of penalties, the time for abate-
ment does not begin to run until the date of the
final order of the Review Commission.
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Chapter 5

TRAINING AND EDUCATION

The Congress, in enacting the Williams-Steiger
Occupational Safety and Health Act of 1970, rec-
ognized the necessity for providing countermeas-
ures that could be applied to the man as well as
the machine and the environment. This human
aspect is being cared for through training and
education efforts directed toward both the em-
ployer and the employee.

Section 21(c) of the Act states that the Secretary
of Labor, in consultation with the Secretary of
Health, Education, and Welfare:
shall (1) provide for the establishment and supervision
of programs for the education and training of employers
and employees in the recognition, avoldance, and preven-
tion of unsafe or unhealthful working conditions in em-
ployments covered by this Act, and (2) consult with and
advise employers and employees, and organizations rep-
resenting employers and employees as to effective means
of preventing occupational injuries and illnesses.

Section 21(b) of the Act authorizes the Secre-
tary of Labor to conduct, directly or by grants or
contracts, short-term training for personnel en-
gaged in work related to his responsibilities under
this Act. Various standards issued under the Act
require employers to train employees in job
safety and health practices. A specific group
of such requirements is in 29 CFR Part 1926.21
of the construction standards. Most of these stand-
ards refer to the general application of safety
practices in construction work. Other standards
requiring employers to provide employee train-
ing in safety and health are found in several parts
of the safety and health standards published on
May 29, 1971, such as the requirement that em-
ployees be instructed in the proper use of respira-
tors (29 CFR Part 1910.134(b)).

The training strategy being implemented by the
Department is shown in Chart 10. It consists of
three major elements: (1) determining training

requirements, (2) developing training program
materials to fulfill these requirements, and (3) de-
livering these training programs to the target
populations by using the services of Department
personnel in Washington and in the field, occu-
pational safety and health personnel of appro-
priate State agencies, employee organizations,
trade associations and other groups representing
employers, and by using the resources of both
public and private formal educational institutions.

With some 60 million covered employees as the
approximate target population for training ef-
forts, it is necessary to utilize fully the capabilities
of these individuals and organizations. The De-
partment will never be able to directly reach all
covered employees and employers. Therefore,
another major element in the training strategy is
to find ways of maximizing the outreach of the
training it provides for employee representatives
and representatives of employers through a “mul-
tiplier” effect. An example of how this is being
achieved is the construction industry instructor
course described in this chapter.

As with any task the size of that faced by the
Department in implementing the training require-
ments of the Act, it is necessary to establish priori-
ties to the many training tasks waiting to be
accomplished. Following are the training priori-
ties identified and the accomplishments within
each category during 1971.

A well-qualified force of compliance personnel
in the field to enforce the safety and health stand-
ards promulgated by the Secretary and to provide
consultative services to employers is requisite to
the success of the Act. Accordingly, the Depart-
ment moved to instruct both its own compliance
safety and health officers (CSHO’s), industrial
hygienists (IH’s), and inspectors from those eight
States (California, Florida, Illinois, New York,

29















finalized an agreement in December 1971, in which
the Department recognizes that persons who have
a current training certificate in the Red Cross
standard, advanced, and basic first ald courses
shall be considered as adequately trained to render
first aid in fulfilling the requirements of the occu-
pational safety and health standards. The agree-
ment also provides that :

o The Department will advise States develop-
ing or implementing a State plan under the
Act that persons who have a current Red

1 ortificate_m eet_ﬁhe_tnainig

aid training resources and will continue to
adapt courses to meet the needs of different
work environments. .

e The Red Cross will have its chapters, divi-
sions, and areas assist in distributing infor-
mation relating to first aid training services
available to employers and employees.

e The Red Cross will designate liaison per-
sonnel to work with the national office and
the Regional Administrators of OSHA.

e The Red Cross will provide OSHA with per-

tinent information regarding its training ef-

e The Department will direct Regional Admin-
istrators to develop and maintain liaison with
Red Cross area offices.

e The Red Cross will develop guidelines for use
by Red Cross operational units to expand first

T GG BE AN D G R AA L IR ATUM OSSN MU LY) MR LS
review of its training courses, as requested.
This endorsement of Red Cross training and
certificates is not exclusive and the Department
will recognize at the regional level such other first
aid courses as it finds satisfactory.




Chapter 6

ROLE OF THE STATES

Prior to the passage of the Occupational Safety
and Health Act, most of the responsibility for
protecting workers’ safety and health rested with
the States. Thus, the Act poses a significant chal-
lenge for States having their own occupational
safety and health programs; as the Department
of Labor issues standards, the enforcement au-
thority of the States is preempted in areas covered
by those standards unless the States cooperate with
the Federal programs. The purpose of the Act is
not to eliminate State safety and health programs
but to include the States as major participants
in the implementation of the Act as clearly stated
in the “Congressional Findings and Purposes”:

... to assure so far as possible every working man
and woman in the Nation safe and healthful working
conditions . . . by encouraging the States to assume the
fullest responsibility for the administration and enforce-
ment of their occupational safety and health laws. . . .

This general endorsement of a full partnership
with the States is given definition in later sections
of the Act. The major vehicle for State involve-
ment is a State plan. Basically, a State plan is
an occupational safety and health program that
must be, both in writing and in operation, “at least
as effective as” the Federal program. The general
parameters of State plans are described in section
18 of the Act.

Thus, the States are faced with a choice. They
can either accept gradually expanding Federal
preemption or they can develop and submit a plan
that will enable them over time to replace the
Federal safety and health effort with their own
program.

To assist the States in the development of ac-
ceptable plans, the Act provides several interme-
diate steps:

1. The Governors of all States and territories
were invited to designate an agency (or agencies)

to work with the Department in developing a co-
operative Federal-State relationship.

2. Section 18(h) agreements give temporary
protection against Federal preemption for those
States interested in developing a plan.

3. Section 23(a) provides substantial planning
grant assistance for development of plans.

4. Section 23(b) provides grant assistance for
experimental and demonstration projects.

5. Section 23(g) gives further assistance to
States with plans; once a plan is approved, a State
can receive up to 50 percent funding by the Fed-
eral Government.

6. Section 24 provides for grant assistance to
the States to develop and administer programs
dealing with occupational safety and health
statistics.

Table 2 Summary of State Activity—1971
S%8g o, . 833
State EHoa SE = SES
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Alabama_ _ _________________ X X X
Alaska_ ___________________. X X X
American Samoa. ___________ )
Arizona_ __________________. X X X
Arkansas_______________._._. X X X
California_ _ . ______________. X X X X
Colorado___________________ X X X
Connecticut_ _ . ________.__._ X X X
Delaware . .. ._ X X X
District of Columbia.________ X X X
Florida_ .. ____._______. X X X X
Georgia_ ... ___________ X X X
Guam_____ . _____ X X
Hawali_________ . ___________ X X X
Tdaho_ ___ ... X X X
THinois_ _ .o - X X X X

See footnote at end of table.
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of using talents of State and local governments
in meeting the goals of the Act.

INTERIM AGREEMENTS WITH THE STATES
UNDER SECTION 18(h)

Section 18(h) provides the States with a tem-
porary alternative to Federal preemption and an
opportunity to begin participation in the Williams-
Steiger Act. It does this by enabling the Secretary
to enter into temporary agreements with States
to permit the continued enforcement of those State

pee=————————O0CCHBAIONA S -tatAr_RR &—11C 8l LU-—SLA N G PES WL GIY
___________________ R pS AUTESS the SaIme 1550es a5 Federal sta ds. The
————————————————————— x X X enforcement of such State occupational safety and
lltllllaryland """"""""" X X X health programs may continue until the Secretary
assachusetts___.__________ X X X SR .
Michigan.. .-~ .__ X X X takes final action with regard to a permanent State
Minnesot8. __ - _____————-_ X X X plan under section 18(b), or until December 28,
Mississippi- - _--.- X X X 1972, whichever is earlier.
Missouri. _ oo oeoe x X X These State agreements bridge the gap between
Montana._______________--_ X X X s .
Nebraska. . % % % existing State occupational safety and health pro-
Nevads. oo % % ) grams and State assumption of jurisdiction with
New Hampshire____________. X X X an approved State plan under section 18(b) of
New Jersey.---------oooooo- x X X the Act. States with 18(h) agreements have been
Eew 1;(48":0 """""""" § % § % able to maintain their programs without inter-
Nz::h g;r;)ii_n_a______:::::: % % % % ruption, thereby maximizing the utilization of
North Dakots. - - - < % X human and financial resources. In addition, worker
Ohio- - oo ) protection has been increased by assuring the con-
Oklahoma oo x X X tinuation of State programs in conjunction with
gregon“".‘ """"""""" x x x X the initiation of the Federal program.
ennsylvania. .- ...___.____ X X X X Ly .
Puerto Rico. - - ¥ X X Forty-seven States, the District of Columbia,
Rhode Island - - - - oo~ X X X Puerto Rico, the Virgin Islands, and Guam have
South Carolina-.._____.____- X X X entered into 18 (h) agreements. It is estimated that
South Dakota------ooooo--- X 18(h) agreements are protecting State-level pro-
%ﬁ:::_sse‘f' ST § § § grams which add almost $90 million in State and
Utah. - - o X X X local occupational safety and health expenditures:
Vermont- _ - oo os X X X to the total program. Three States—Ohio, New
Virgin Islands. ...~ X X Mexico, and South Dakota—did not have agree-
g::?“’,‘igrt‘;’;{; --------------- § § >>§ X ments as of the end of the year.
Wisconsig___:::::::::::__ ¥ X% Several features of the agreement are particu-
Wyoming..- oo ooee - % X X larly important during this interim period. First,

1 Application has been submitted; is in approval process.

Table 2 summarizes the activities during 1971
of these provisions of the Act.

Although a State plan is the major vehicle for
State participation under the Act, an additional
means is provided by the general agreement au-
thority of section 7(c) (1). Essentially, this sec-
tion empowers the Secretary to enter into
agreements with States for use of their personnel
and facilities. Thus, it furnishes another means
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there is a period of dual jurisdiction. State agen-
cies are responsible for the administration and
enforcement of on-going State occupational safety
and health programs; at the same time, within all
States and other jurisdictions, the Secretary of
Labor has full authority and responsibility for
the administration and enforcement of the
Williams-Steiger Act. Second, for those stand-
ards which are the subject of the agreement, State
agencies have agreed to maintain without diminu-
tion the level of State enforcement activity which




existed at the time of the agreement. Finally,
the procedures for State agreements (29 CFR Part
1901) require State agencies to submit a notice of
intent to file a State plan under section 18(b) in
order for the 18(h) agreement to continue in
effect.

Within the requisite time period, all 51 jurisdic-
tions with 18 (h) agreements filed letters of intent
to submit a State occupational safety and health
plan. '

Federal enforcement activities have been co-
ordinated with State agencies participating in
18(h) agreements. Coordination has been empha-
sized to minimize much of the duplication and
overlap inherent in dual jurisdiction. An overall
system for the coordination of compliance activi-
ties has been implemented by the Regional Ad-
ministrators. This coordination includes the fol-
lowing:

On a weekly basis, each Regional Administra-
tor provides designated State agencies with copies
of all citations issued to employers within that
State. Some agencies are providing Regional Offi-
ces with summary reports of State inspection and
enforcement activity and with specific compliance
information relating to a concurrent inspection
visit. Federal compliance personnel are responsible
for referring to State agencies information con-
cerning apparent occupational safety and health
hazards for which there are no applicable Federal
standards. Similarly, State agencies have been re-
quested to furnish Regional Administrators with
information about apparent hazards which the
State is unable to correct.

State agencies may, if they wish, participate in
concurrent inspections. Designated agencies may
choose to make State compliance officers available
to fully participate in an OSHA inspection. The
State staff should be immediately available so that
no inspection is delayed. During a concurrent in-
spection each Federal and State compliance officer
is responsible for conducting the inspection in full
accord with his applicable regulations and instrue-
tions, including the initiation of citation and pen-
alty actions. All State employees receiving infor-
mation about concurrent inspections have been
informed that the prohibition against advance
notice is applicable to them.

Chart 14 illustrates safety and health issues cov-
ered by Federal standards which also are covered
by State standards in States having 18(h)
agreements.

PLANNING AND DEMONSTRATION
GRANTS—SECTION 23

Under sections 23 (a) and (f) of the Act, the
Federal Government can provide up to 90 percent
of the funds for grants to help States assess their
needs and prepare State plans for their own as-
sumption of jurisdiction under the Act. In order to
provide prompt assistance to the States in the de-
velopment of their occupational safety and heaswu
plans, a comprehensive system for awarding and
monitoring grants, including program and ac-
counting guidelines, was developed immediately
following the effective date of the Act. These grants
are authorized through June 1973.

Workforce populations of each State were used
as a basis for allocation of grant funds. The States
were divided into the following three groups:

1. The 10 States with the lowest workforce
population—$115,000 each;

2. The 30 next highest States, and the Dis-
trict of Columbia and Puerto Rico—$160,-
000 each ;

3. The 10 States with the highest workforce
population—$230,000 each.

This division of available funds represents an
effort to distribute available money so that all
States have an equitable chance to develop their
own occupational safety and health plans.

At the risk of funding only a few grant applica-
tions which might not ultimately result in an ac-
ceptable State plan, every State that requested
money received some; this meant that some States
were not given all the money they needed. The
active interest among the States in developing and
carrying out their own safety and health programs
encouraged participation. Through December 31,
1971, grants had been made to 46 States, the Dis-
trict of Columbia, and Puerto Rico, for a total
of $4,704,000. Additional funds totaling approxi-
mately $5.15 million will be made available to
States in calendar year 1972 to augment the initial
grants. Although no experimental and demon-
stration grants authorized by section 23(b) were
issued in 1971, such grants are being considered for
1972. The monitoring system developed as a part
of the overall grant administration machinery has
revealed substantial progress by some of the States
toward the submission of acceptable plans.
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known following publication of the final regula-
tions governing the preparation and submission
of State occupational safety and health plans
(Title 29: Labor; Chapter XVII: Occupational
Safety and Health Administration, Department
of Labor; 29 CFR Part 1902—State Plans for

the Development and Enforcement of State
Standards). However, it should be noted that these
formal written letters of intent come from State
agencies designated by Governors to be responsi-
ble for occupatlonal safety and health programs

: : ot necessaril

reflect a
in addltlon, many programs are predlcated on
State legislative action for both enabling legisla-
tion and authorization of resources. Initial re-
sponse from the States has been vigorous, but
there are criteria in the regulations on State
plans which the States must satisfy if they are
to become full partners under the Act. These regu-
lations set forth the specific criteria. for State
plans, the indexes for measuring a plan with re-
gard to standards and enforcement, and the pro-
cedures for submission, approval, and rejection
of State plans.

Once a State plan is approved, the Secretary is
authorized to make operational grants to the
States to assist them in administering and en-
forcing programs for occupational safety and
health contained in their 18 (b) plans. The Federal
share for such approved grants may not exceed
50 percent, and unlike the 90-10 planning grants,
there is no terminal date for operational grant
authority. It is possible for a State to qualify for
both types of the above-mentioned grants and
receive money concurrently from several grants.

A great deal of effort has been directed to-
ward giving technical assistance to States to aid
them in preparing to meet the requirements for
section 18 (b) plans. Typical of such activities were
the regionally sponsored meetings with State des-
ignees following publication on October 29, 1971,
of the final regulations dealing with State plans.
The purpose of these meetings was to obtain
States’ reactions to the regulations and identify
problem areas that States were likely to encounter.
One result of this endeavor has been the prepa-
ration of a series of guidelines or interpretative
memoranda designed to help the States to de-
velop their 18(b) plans. These guidelines dealt
with such subjects as: “Procedures for Submis-
sion of State Plans and Regional Office Review”;
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“Procedures for National Office Review”; “Scope
of State Plan”; “Definition of Developmental
Plan”; and “Designation of State Agency”. Ex-
tensive techuical assistance has been provided by
the regional staffs to the States with assistance
from the national and regional offices ‘upon re-
quest. In addition to this day-to-day communica-
tion, a considerable effort is expended in dealing
with the International Association of Govern-
mental Labor Officials, especially with its Occupa-
tional Safety and Health Committee.

Of the eight criteria contamed in the Act that

most d1fﬁult 1 least as eﬁectltest

That is, the State plan must provide for safety
and health standards that are or will be at least as
cffective as Federal standards and enforcement.
A crucial aspect of this is that State plans must
provide for sanctions against violations of stand-
ards in the first instance. Many States have plans
to meet this challenge by enacting laws that will
enable them to meet Federal standards. However,
until State legislatures take final action on budgets,
safety and health laws, merit systems, and laws
that may be required to cover employees of State
agencies and political subdivisions, it will not be
possible to measure the extent of success or failure
of legislative programs. Two States, Illinois and
South Carolina, adopted major new enabling legis-
lation for this purpose in 1971, many other States
prepared to introduce new legislation in 1972, and
still more are planning to do so in 1973.

There are basically two types of written State
plans that can be approved by the Assistant
Secretary. One is a “complete” plan that at the
outset meets all the specific criteria and indexes of
the regulations. The plan then is subject to the
3-year (minimum) period of evaluation described
fully in the following section on State plan
evaluation.

Second, if a State plan does not fully meet the
requirements set forth in the 18(b) regulations, it
may be approved as a developmental plan under
certain conditions. The plan may be approved if
it contains satisfactory assurances by the State
that it will take the necessary steps to bring it into
conformity with the criteria in the regulations
within a maximum of 3 years immediately fol-
lowing the commencement of operations. The
State shall include the specific actions it proposes
to take and a time schedule for their completion.
After the State has completed all the developmen-




tal steps specified in its plan which are designed
to make it at least as effective as the Federal pro-
gram, the Assistant Secretary has a period of
at least 1 year in which to evaluate the plan on
the basis of actual full-scale operations. With
either type of plan, after this evaluation and
determination that the State is meeting the re-
quirements of the Act, the Assistant Secretary’s
enforcement authority will cease to apply with
respect to any occupational safety or health issue
covered by the plan. However, the Assistant Sec-
retary will continue to make an evaluation of the
manner in which the State is carrying out its
plan, and will withdraw approval of all or part
of the plan where there is a failure to adhere to
the criteria.

During the evaluation period before the Assist-
ant Secretary determines that the plan is “at least
as effective,” he retains Federal enforcement au-
thority to the degree necessary to insure occupa-
tional safety and health. Factors that will deter-
mine the level of Federal effort during this period
include whether the plan is developmental or com-
plete, and the results of evaluations conducted by
the Assistant Secretary.

The history of protective labor legislation over
the years has been characterized by expanded cov-
erage of workers and removal of exemptions for
various groups of employees.

State and local employees, however, can only
be covered through the vehicle of State plans, as
they are specifically excluded from Federal cov-
erage under the Act. This group, numbering ap-
proximately 10 million, must be covered by a
State, to the extent that State laws permit such
coverage. In the event that State laws existing
before the implementation of the Act specifically
exclude public employees, the State is not required
to cover them in its plan.

STATE PLANS—EVALUATION

The Act requires the Secretary of Labor “on the
basis of actual operations under an approved State
plan” to determine whether the criteria in section
18(c) are being applied by the State. This deter-
mination will not be made for at least 3 years after
the approval of a “complete” plan. In the case of
an approved developmental plan, the determina-
tion will not be made until all steps specified in the
plan have been completed and the Secretary has
had at least 1 year in which to evaluate the pro-
gram on the basis of actual full-scale operations.

At this point, the Secretary can determine tha* +he
State plan is “at least as effective” as the Fec..al
program and relinquish his enforcement authority
in that State. However, the Act adds that the See-
retary will “ . . make a continuing evaluation
of the manner in which each State having a plan
approved . . . is carrying out such plan.”

To insure that the Occupational Safety anc
Health Administration will be able to judge the
effectiveness of approved State plans in opera-
tion, a State program evaluation system is being
developed.

The methodology used will vary according to
the stage at which the operational State plan is
being evaluated. Three major phases, with differ-
ing requirements, have been identified :

Phase I: Evaluation of plans after approval,
during the minimum 3-year period required by
section 18(e) of the Act during which the Secre-
tary must retain his enforcement authority. Fur-
ther refinements are required in this phase to
distinguish evaluation of developmental from
completely operational plans.

Phase 11: Evaluation of plans enabling the Sec-
retary to make a final determination on relinquish-
ment of Federal enforcement authority.

Phase 111 Continued evaluation, after relin-
quishment of Federal enforcement authority, to
insure maintenance of required State effectiveness.

It is anticipated that the Secretary not only will
be able to measure the impact of the States’ pro-
grams as they relate to the conditions of employ-
ment, but also will be able to: :

1. Show trends within the total program and
trends within program components.

2. Correlate accident/injury frequencies and
severity rates with various program varia-
bles.

3. Measure total program progress and indi-
vidual State program progress.

4. Measure differential effects of various pro-
gram efforts.

The State program evaluation system will be a
multilevel system. Recognizing that evaluation is
an important function at each level of manage-
ment, the system is being designed to function as
an overall evaluation system. The first level of the
evaluation process will be a self-evaluation system
for use by individual States. The second level will
assess the program on a regional basis and will be
implemented by the OSHA field staff. The third
level will be implementation at the national level.
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The system will require periodic reports from
the States. However, all report forms will be tested
and validated before being used. Other methods of
collecting data concerning State program imple-
mentation and operation will be through onsite
visits by OSHA regional staff with periodic par-
ticipation and/or followup by OSHA national
staff. In addition, as part of the State program
evaluation system, followup inspections will be
made by Federal compliance safety and health offi-
cers and industrial hygienists of establishments

ore State program on a random sam-

tistics of the Bureau of Labor Statistics is con-
ducted under the authority of sections 23 and
24 of the Williams-Steiger Act. Five types of sta-
tistical grants can be awarded. Under section 23,
a State agency designated by the Governor may
receive grants for planning statistical programs
and for experimentation or demonstration proj-
ects in collecting statistical data on occupational
injuries and illnesses. These grants are awarded on
a 90-10 cost-sharing basis, with 10 percent of the
cost contributed by the State agency.

Section 24 of the Act deals entirely with the
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SUPPLEMENTARY APPROACHES TO STATE
PARTICIPATION

As mentioned earlier, an additional tool for en-
listing State participation under the Act is the
agreement authority of section 7(c) (1). Taring
1971, an experimental agreement program was
undertaken to expand the resources available to
OSHA under the Target Industries Program.
Eight States agreed, on a reimbursable basis, to
assist the Department of Labor in enforcing Fed-
eral occupational safety and health standards in
four of the Nation’s most hazardous industries,
(details appear in Chapter VII, “Special Pro-
grams”). Under the agreement, the eight States
are providing 68 federally trained State compli-
ance officers to inspect approximately 4,000 estab-
lishments within their boundaries in fiscal 1972.

The advantages of this experiment were several :
(1) OSHA expanded its inspection staff by 68
persons; (2) State personnel received valuable
experience with Federal enforcement techniques;
(3) the State inspector, acting as an agent of the
Secretary, inspected simultaneously against both
State and Federal standards, thus minimizing
duplication of inspection effort.

The results of this program are being evaluated
to determine its impact and effectiveness. Indica-
tions are that this type of program appeals to
the States.. Although this program is not an alter-
native to a State plan, it is possible that State
participation via section 7(c) (1) will play an im-
portant future role in, assisting the Secretary in
carrying out his responsibilities under the Act.

STATISTICAL GRANT PROGRAM

The statistical grant program administered by
the Office of Occupational Safety and Health Sta-
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for operational grants that can be awarded for
three purposes: (1) to engage in programs of
studies, information, and communications concern-
ing occupational safety and health statistics; (2) to
assist States or their political subdivisions in de-
veloping and administering of programs dealing
with safety and health statistics; and (3) to ar-
range for research and investigations that give
promise of furthering the other objectives of this
section. These grants are awarded on a 50-50 basis.

One objective of the Act is to foster the develop-
ment of comprehensive occupational safety and
health statistical programs in each State. The
grants program will aid in providing the data
needed to support standards development and com-
pliance activities in each State and be particularly
useful to those States operating programs under
section 18(b). Each State statistical program will,
therefore, be tailored to the needs of that State.
A second objective is to expand the annual na-
tional statistical survey to increase the capability
for special research in occupational safety and
health. Special research projects conducted under
a grant to one State may also be of value to the
national research program or to other State
programs.

The dual goals of serving State needs in the
area of occupational safety and health data and
providing added support for the effort at the na-
tional level are achieved through the grants pro-
gram. Grant approval authority is decentralized
to the eight Regional Directors of the Bureau of
Labor Statistics. The Regional Directors are in
the best position to provide prompt consideration
of grant application that pertain to particular
State needs and, therefore, to coordinate national
and State program goals.

Encouraging progress has been made since the
Act went into effect. By the end of December 1971,




all States and territories eligible for grants had
received statistical planning funds, with the ex-
ception of Ohio, American Samoa, and the Trust
Territory of the Pacific Islands. Planning grants
for the 48 other States, the District of Columbia,
Puerto Rico, Guam, and the Virgin Islands have
totaled $872,542 on the 90-percent Federal cost-
sharing basis. Of this total, $650,000 was distrib-
uted before June 1971. The States are using these
funds to prepare for participation in the 1972
occupational safety and health survey of em-
ployers. Differences in Federal funding levels for
planning among the States relate to differing State
salary levels and other features unique to a par-
ticular State grant.

Eleven States planned in January 1972 to begin
a full-fledged State operational program for col-

lecting of occupational injury and illness data.
Grants totaling $125,000 have been awarded for-
these programs on a 50-percent State-Federal
sharing basis. These States are surveying em-
ployers according to Bureau of Labor Statistics
survey procedures to develop estimates of injuries
and illnesses by industry for the State. Procedural
controls contained in these operational grants en-
sure the uniformity of data among States and
provide comparability with national data.

During 1971, administrative priorities have been
focused on developing of current national and
State injury and illness data by industry. Infor-
mation and communication grants and special re-
search grants, which are also available on a
50-percent sharing basis, will be awarded as funds
are available.
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Chapter 7

SPECIAL PROGRAMS

While the overall goal of the Department is to
reduce exposure to all occupational safety and
health hazards in all workplaces, this cannot be
done overnight. For many hazardous conditions,
new standards must be developed, and an adequate
supply of compliance personnel needs to be re-
cruited and trained. Yet, there is a need to make
an immediate impact on known safety and health
problems so that all employers and employees be-
come aware of their responsibilities and can work
to improve the situation. After surveying the oc-
cupational safety and health picture generally,
OSHA has decided that such an immediate impact
could best be achieved by designing special pro-
grams which have served as demonstration projects
and allow the concentration of resources on some of
the worst problems first. Two major special pro-
grams were developed during the year, the first
concentrating on industries with a record of a
high incidence of occupational injuries, and the
second designed to focus on particular toxic mate-
rials known to pose health hazards on the job.

TARGET INDUSTRY PROGRAM

Occupational injuries have been measured for
a considerable time under the American National
Standards Institute’s Z16.1 standard. This stand-
ard produces injury frequency rates based on the
average number of disabling work injuries for
each million employee hours worked in a range of
industries. The Bureau of Labor Statistics data
for 1970 show that the average injury frequency
rate for all manufacturing industries was 15.2.
Over the years, however, a number of industries
have produced injury frequency rates considerably
above this level. In order to make an immediate
impact on the apparently existing safety problems,
a special program was developed to concentrate

efforts on five selected industries whose 1970 injury
frequency rates exceeded 33. This is called the
Target Industry Program.

Although the selection of the five target indus-
tries was based primarily on high injury frequency
rates, a number of other factors were considered.
Among these were the existence of standards ap-
plicable to the industries, the number of employ-
ces affected, and the distribution of the industry
throughout the country. The five industries se-
lected are: marine cargo handling; roofing and
sheet metal; meat and meat products; miscel-
laneous transportation equipment ; and lumber and
wood products.

To launch the Target Industries Program, a
series of 10 meetings was held in late May and
early June 1971. Five of the sessions were with
national trade association representatives of the
target industries and a like number with employee
organization representatives. These meetings pro-
vided a general briefing on the Act, on employer
and employee responsibilities, and on implementa-
tion of the Target Industries Program. Employer
and employee groups were encouraged to aid in
reducing injuries and illnesses, and were asked
to take three specific actions:

1. To ensure the existence of active industry
safety and health committees;

2. To develop plans for action within the in-
dustry that will lead to improved safety
and health conditions; and

3. To disseminate information to their mem-
berships and others.

The Department moved early to provide training
and consultative services in occupational safety
and health in high-hazard industries. In the five
target industries, this support consisted primarily
of consultative services in hundreds of meetings
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A. Asbestos. Can produce a severe lung disease
called asbestosis. In addition, there is evidence that
asbestos fibers in the lung may lead to cancer.
The best estimates put employees facing risk at
200,000-plus in insulation, manufacturing prod-
ucts using asbestos in one or more ways, shipbuild-
ing, construction, etc.

B. Cotton dust. Can produce byssinosis, a pro-
gressively disabling lung disease. At risk are more
than 800,000 employees in cotton processing opera-
tions of all types.

C. Silica. Can produce silicosis, another disabl-
ing lung disease. At risk are more than 1.1 million
employees in abrasive manufacturing, iron and
mineral processing, sandblasting, and other oper-
ations.

D. Lead. Can produce severe gastrointestinal,
blood, and central nervous system disabilities. At
risk are more than 1.6 million employees engaged
in manufacturing ammunition, paint, storage bat-
teries, autos, etc.

E. Carbon monozide. Can produce brain dam-
age or death. At risk are uncountable thousands
of employees in metal processing operations and
users of gasoline-powered equipment.

In order to implement this program, it is
planned to start with a series of meetings with
affected employer and employee representatives to
ensure that they know what the applicable stand-
ards are and what OSHA industrial hygienists
will be looking for during inspections, as well as
to solicit their assistance in making workplaces
more healthful. This special program will be in-
corporated into the priority list under which the
field staff of OSHA schedules enforcement actions.
To add to the impact of this program, it is planned
to seek agreements with a number of States similar
to those for the Target Industry Program under
which State industrial hygienists will receive
training in the Federal standards and procedures
and make additional inspections for OSHA.
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Chapter 8

NATIONAL REPORTING OF WORK INJURIES AND ILLNESSES

Collection and publication of work-injury sta-
tistics have comprised one of the oldest on-going
programs in the Bureau of Labor Statistics
(BLS). However, it was not until the American
Standard Method of Measuring and Recording
Work Injury Experience, the Z16.1 standard, was
accepted in 1937 by employers and statistical agen-
cies that sufficient uniformity in injury recordkeep-
ing and reporting made possible the annual collec-
tion of national work-injury data by BLS.

T'wo basic measures were used in the publication
of the injury series under the Z16.1 method—fre-
quency rates and severity rates. Injury frequency,
calculated in terms of the number of disabling
injuries per million employee-hours worked,
measured the magnitude of the work-injury prob-
lem ; injury severity was a gauge of the seriousness
of work accidents in terms of days lost due to
disabling injuries per million employee-hours
worked. Following the last major revision of the
Standard Industrial Classification system in 1957,
the BLS-published statistics on work injuries by
industry from 1958 through 1970 represented a
consistent series.

In recent years, employers in approximately
50,000 manufacturing and about 100,000 nonman-
ufacturing firms, together employing a total of
about 15 million workers, have voluntarily par-
ticipated in reporting work injury statistics under
the Z16.1 method. Although these establishments
were locaged in each of the 50 States, only 20 States
formally joined in the BLS cooperative program
of reporting work-injury data. Injury statistics
were published for as many as 460 manufacturing
and 170 nonmanufacturing separately identifiable
industries.

Despite the seemingly extensive collection and
publication program under the Z16.1 method, the
data were limited because the true extent of in-

juries and illnesses incurred by workers at their
jobs was understated. Aside from the fact that the
statistical universe for these data included only
those employers who volunteered to record and to
report work-injury information to the BLS, other
factors also contributed to the undercount of in-
juries under the Z16.1 method.

One such factor of conceptual nature concerned
the scope of reportable injuries. Under procedures
formulated by the American National Standards
Institute and adopted by the Department of Labor,
only disabling injuries were counted in the compu-
tation of injury rates. The disabling classification
limited reportable injuries to three varieties: those
resulting in death ; those involving permanent im-
pairment, either total or partial; and those tem-
porary disabilities that would prevent an
employee from performing the duties of a reg-
ularly established job beyond the day of injury.
Injury cases involving fractional days lost, either
on the day of injury or on the day of return to
full-time work, were not reportable even if medical
treatment were involved.

A second major inadequacy of reporting occu-
pational injuries was that under the Z16.1 system
occupational illnesses were seldom, if ever, re-
ported. Estimates of occupational illnesses were
largely restricted to the most obvious and extreme
cases, such as silicosis. Even in cases where State
workmen’s compensation laws provided for in-
demnity benefits for occupational illnesses and in-
juries, lack of uniformity in State laws precluded
a realistic counting of illnesses befalling workers
on the job.

These inadequacies were recognized by the Con-
gress when it legislated a mandatory system of
recordkeeping and reporting of occupational in-
juries and illnesses under the Williams-Steiger
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Act. The shift from voluntary to mandatory
compliance means that virtually all employers
throughout the country are now required to main-
tain records of work-related injuries and illnesses
and to report their injury experience to BL:S upon
request. By including all employers, BLS has
greatly expanded its statistical universe from the
former field obtained through voluntary coopera-
tion to one of 60 million workers in about 5 million
workplaces.

In addition, the Williams-Steiger Act accords

was requested to evaluate the effectiveness and ap-
plicability of its Z16.1 system as the standard for
a national mandatory system. In response, ANSI
formed a study group to “review available report-
ing methods and standards of reporting injuries on
a nationwide basis and if necessary develop a sim-
ple method of reporting injuries.”

The study group found that, for a mandatory na-
tional reporting system, the Z16.1 standard, with
its detailed severity charges for different kinds of
injuries and special exceptions, was too complex.

egug; ;mgortance to occupational illnesses as well The standard was also found to be too insensitive

prevent1on Employers must maintain records of
all cases of occupational illness and injury other
than those requiring only first aid treatment.

NATIONAL SAFETY COUNCIL DATA

The National Safety Council (NSC) has also
been for many years a well-known source of work-
injury statistics based on the Z16.1 method. NSC
estimates of work injuries indicate that in recent
years more than 14,000 Americans are killed at
work and more than 2 million suffer disabling
injuries annually. The yearly cost of work acci-
dents is estimated at $9.1 billion in 1970. This total
includes a $4 billion estimated cost of injuries,
insurance and administrative costs, an estimate of
$4 billion other costs arising out of these accidents,
and $1.1 billion direct losses in business fires. These
estimates are considered conservative.

The annual survey conducted by the NSC in-
cludes information from firms involved in a wide
range of economic activity., Because participation
in the survey has been largely limited to NSC mem-
bers—firms voluntarily affiliated with the Coun-
cil—their data have tended to reflect the
work-injury experience of more safety-conscious
firms in each industry. While the National Safety
Council plans to continue its collection for work-
injury information under the Z16.1 standard, the
work-injury estimates forthcoming under OSHA
definitions will not be comparable with the Z16.1
series.

THE MANDATORY SYSTEM

In 1969, Secretary of Labor J. D. Hodgson (then
the Under Secretary) informed the American Na-
tional Standards Institute that a proposed occupa-
tional safety and health act would require the
establishment of a national mandatory system for
the collection of safety and health statistics. ANSI

54

Finally, the ANSI study group proposals were cir-
culated for comments among various associations,
the Bureau of Labor Statistics, Labor and Busi-
ness Research Advisory Committees, Federal
agencies, and other interested parties. Early in
1971, a Federal interagency working group was
established to review the comments.

This interagency group considered not only the
statistical requirements but also the potential needs
of compliance personnel. As a result, one new sys-
tem was developed, and proposed regulations were
published in the Federal Register May 11, 1971,
Many suggestions solicited from the public and
from a public hearing convened by the Office of
Management and Budget on June 8, 1971, were
incorporated into the final recordkeeping regula-
tions published in the Federal Register and
adopted on July 2, 1971. As the recordkeeping sys-
tem became operable, further revisions were found
necessary to avoid undue burdens on employers.
Rule changes allowing more time for preparation
of records and permitting their preparation away
from the establishment or on data processing
equipment were proposed in the Federal Register
on November 12. Following a 20-day period for
comments and incorporation of needed modifica-
tions, the revision of the recordkeeping regulations
will be published in the Federal Register early in
January 1972,

Most employers were notified in the summer of
1971 that they are respons1ble for keeping records
of work-related injuries and illnesses. The Bureau
prepared a recordkeeping booklet containing the
necessary forms, instructions for completmg them,
a copy of a poster that must be displayed in each
workplace to inform employees of their rights
and responsibilities, and a summary of the Act.
More than 5 million copies of the recordkeeping
booklet were mailed to nonagricultural and agri-



cultural employers registered on the Social Se-
curity Administration mailing lists. All record-
keeping and reporting requirements have been
planned to minimize the burden on the employer
while still providing accurate data for planning
and enforcement purposes.

The new recordkeeping system is designed to
obtain reliable, current, and uniform information
about occupational injuries and illnesses at the
workplace. It is the basic source of data for the
statistical program. In addition, the system will
provide Federal and State safety and health in-
spectors with on-the-spot records of each occupa-
tional injury and illness. The maintenance of rec-
ords will also serve to heighten employers’ and
employees’ awareness of safety and health
problems,

Among several areas of change brought about
by the new recordkeeping system, two of the most
basic are mandatory compliance and extension of
coverage. All covered employers must maintain
records as set forth in the regulations and must
comply with reporting requirements. Coverage
under the Act extends to all employers engaged in
business affecting interstate commerce who have
employees ; however, this coverage does not include
the United States, States, or political subdivisions
of a State. Accordingly, this has been inter-
preted to include virtually every nonpublic em-
ployment relationship where there are one or more
employees, including industries exempt from other
provisions of the Williams-Steiger Act.

The OSHA definitions of recordable occupa-
tional injuries and illnesses represent the most
dramatic change from the old Z16.1 system. OSHA
definitions start with specific instructions from
Congress. The Act states that employers shall
record and report, and the Department of Labor
shall compile, statistics on work-related deaths, in-
juries, and illnesses (other than minor injuries
requiring only first aid treatment). Capturing ill-
ness data will significantly improve the picture of
what is really happening to employees in the
Nation’s workplaces.

Transfer to another job is an important addition
to the Bureau’s recordkeeping system. Eliminated
is the former concept that no time was lost (and,
hence, that no injury was recorded) as long as the
employee could carry out an established job open
and available to him. Any change in occupation
caused by an occupational accident or illness is now
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considered recordable. This change alone should
result in a substantial increase in recorded job acci-
dents and illnesses.

Another significant change is the elimination of
the old time-charge system. Instead of a fixed-time
charge for specific injuries—a basic characteristic
of the Z16.1 standard—the exact number of full
lost workdays is being recorded. Recording of
fatalities also is changed.

The OSHA reporting system will also be con-
ceptually different from the Z16.1 system. The
base for reporting injury frequency rates will be
100 full-time employees, compared with 1 million
employee-hours worked previously used. As a re-
sult of the changes in recordable injury and illness
classifications, all Z16.1 measures such as severity
rates, average days charged per permanent-partial
disabling injury, etc., will no longer be available.
In their place will be a series of OSHA-based
measures, such as injury- and illness-incidence
rates, lost workday cases, and number of lost
workdays.

THE OSHA RECORDKEEPING SYSTEM

The recordkeeping system involves the use of
three forms on which to record work-related in-
juries and illnesses: (1) a log of occupational
injuries and illnesses; (2) a supplementary record
of occupational injuries and illnesses; (3) a sum-
mary of occupational injuries and illnesses. None
of these are report forms; all are to remain in
the establishment and be available without delay
at reasonable times for examination hy represent-
atives of the Department of Labor, the Depart-
ment of Health, Education, and Welfare, or States
operating under a section 18(b) plan. The records
are to be retained in the establishment for 5 years
following the end of the calendar year to which
they relate.

Each recordable case of an occupational injury
or illness must be entered on the log of occupa-
tional injuries and illnesses within 6 working days
of receipt of information that an occupational
illness or injury has occurred. This form contains
columns for entering the date of injury (or of
initial diagnosis of illness), occupation of injured
or ill employee, department to which employee
was assigned, nature of injury or illness, and
part of body affected. Each case is also to be classi-
fied either as an injury or as one of the seven
classes of illnesses. In the case of a fatality, the
date of death is also entered. When cases involve
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1 or more workdays (but are nonfatal), the
number of lost workdays is entered ; nonfatal cases
without lost workdays (for example, loss of con-
sciousness) are indicated by a checkmark in the
appropriate column. Hopefully, this breakdown
will help eliminate the problem of underreporting
of accidents that resulted in transfer or termina-
tion of employment before lost workdays occurred.

LOCATION OF RECORDS

Another important new change concerns where

[SCOTUS-LIT - (v"l’)E mny:

having the capability to keep them. This has a
threefold purpose: (1) to provide records for the
use of compliance officers near the point of opera-
tions; (2) to assure that the statistics resulting
from these records accurately reflect the size and
activity of the unit from which they came; and
(8) to aid local management and labor in review-
ing the occupational injury and illness experience
of employees. In particular, the system is designed
to avoid the pooling of information from large
numbers of small establishments into company-
wide reports.

The recordkeeping unit in this system is the
establishment, which is defined as a single physical
location where business is conducted or where
services or industrial operations are performed.
Distinctly separate activities, such as contract
construction activities operating from the same
physical location as a lumberyard, are to be treated
as separate establishments. Firms that are physi-
cally dispersed, such as those in construction or
communications, may maintain records at the
place where employees report each day; but these
records must be kept in such a way that they can
be available without, delay and at reasonable times
for examination by compliance officers.

PETITIONS FOR VARIANCE

An employer may wish to (1) define “establish-
ment” in a different manner, or (2) keep records
in a place other than the establishment, or (3) keep
records different from those required in the regula-
tions. A petitioning process exists for such
exceptions.

The petition, which is made to the Regional Di-
rector of the Bureau of Labor Statistics for the
region in which the establishment is located, must
identify the establishment(s) for which an excep-
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the Regional Director of the Bureau of Labor

ords be kept at the lowest orgamza.tlonal Tovel

tion is sought, describe the proposed alternate
procedure and the reasons for the proposed excep-
tion, and indicate that the employees concerned
have been notified. Notification can be satisfied by
giving a copy of the petition for exception to em-
ployees or their authorized representative, or by
posting a statement summarizing the petition and
specifying where a copy may be examined. The
employees and their representatives must also be
notified that they have 10 working days following
receipt of notice to submit a written objection to

Ifa Reglonal Director receives a petition from
an employer with establishments beyond the
boundary of his region, the petition must be re-
ferred to the BLS’s Assistant Commissioner for
Occupational Safety and Health Statistics in
Washington, D.C.

The Regional Director or the Assistant Com-
missioner, as the case may be, may grant the peti-
tion for exception if he finds that the proposed
procedure will provide equivalent information
and will not interfere with the purposes of the Act.
Notice of the grant of a petition must be published
in the Federal Register.

FEDERAL GOVERNMENT RECORDKEEPING

Section 19 of the Williams-Steiger Occupational
Safety and Health Act of 1970 requires Federal
agencies to conduct occupational safety and health
programs consistent with the standards developed
under the Act, including maintenance of adequate
records of work injuries and illnesses and the
preparation of periodic reports for submittal to
the Secretary of Labor. Executive Order No.
11612, signed on July 26, 1971, further details the
responsibilities and duties of heads of Federal
agencies and the Secretary of Labor in the admin-
istration of the Act.

Required records and reports will include data
on all Federal, civilian, and selected military
(noncombat) employees whose salaries are paid
from Federal funds. Data on foreign nationals
employed outside the United States and private
employees of Federal contractors are not to be
included in these reports. Recording of data by
Federa]l agencies was scheduled to begin Janu-
ary 1,1972; the first quarterly report is to be sub-
mitted May 15, 1972, and the first annual report
on February 15, 1978.



It is the goal of the Federal agency recordkeep-
ing program to produce occupational safety and
health data comparable to those from the private
sector. Therefore, all Federal agencies were re-
quested to use recordkeeping forms comparable
with those introduced to the private sector.

DATA COLLECTION SURVEYS

The Bureau of Labor Statistics, by delegation
from the Secretary of Labor, has responsibility
under the Williams-Steiger Act for conducting an
annual national survey of occupational injuries
and illness in cooperation with State agencies.

Recordkeeping regulations issued under the Act
require all business establishments subject to the
Act to maintain records of recordable occupational
injuries and illness occuring on or after July 1,
1971. Recordkeeping requirements differ from
State workmen’s compensation requirements, but
the Act does not supersede or in any way affect
workmen’s compensation laws.

To assist employers in complying with reporting
and requirements, the Department of Labor has
issued regulations specifying that upon receipt of
an occupational injuries and illness survey an em-
ployer shall promptly complete and return the
requested report form in accordance with its in-
structions. In States with cooperating programs,
the survey reports will be returned to an indicated
State agency address.

The surveys planned for collecting occupational
injury and illness data will cover all nonagri-
cultural industries (except mining and govern-
ment) in all States and the District of Columbia,
Guam, Puerto Rico, and the Virgin Islands. Ex-
cluded from the scope of the survey are self-
employed individuals, employees covered by other
Federal laws administered by other Federal agen-
cies exercising their jurisdiction to promulgate
occupational safety and health standards, and Fed-
eral, State, and local government employees.
Agriculture will not be included in the 1971 and
1972 surveys; however, it is expected that the solu-
tion of recordkeeping and reporting problems in
agriculture will permit coverage in future surveys.

About 50,000 establishments have been selected
to furnish data under the new recordkeeping sys-
tem covering injury and illness experience in the
last 6 months of 1971. The sample for this period
is designed to produce injury and illness data at
most of the two-digit Standard Industrial Classi-

fication (SIC) industry levels for the country as a
whole. Beginning with the 1972 survey, collection
will be on an annual basis. The total national sam-
ple will be expanded in 1972 to approximately
200,000 reporting units to provide data at the four-
digit SIC industry level in manufacturing and the
three-digit level in nonmanufacturing. When the
sample size is supplemented significantly in par-
ticipating States, comparable State estimates will
be possible. These sampling techniques will give
valid data without requiring too great data proc-
essing costs or overburdening employees.

In February 1971, the Bureau of Labor Sta-
tistics conducted a “crossover-target industry sur-
vey.” This was designed to compare the data
collection system under the Z16.1 standard
and the new occupational safety and health re-
porting definitions, and to aid in evaluating the
effects of the Labor Department standards and
enforcement activities in the target industries.
However, the issuance of new Federal regulations
covering reporting of occupational injuries and
illnesses will alter the reporting environment and
have an impact on the reliability of comparisons
between the old and the new data collection
systems.

The crossover sample will cover approximately
9,500 units in manufacturing and construction
only. The sample is intended to yield estimates only
at the national division level. The target industry
sample will number about 5,000 units in industries
selected by the Labor Department reporting in-
jury data under the Z16.1 standard and which have
had the worst accident experience over the years:
roofing and sheet metal ; meat and meat products;
lumber and wood products; miscellaneous trans-
portation equipment; and marine cargo handling,
primarily longshoring activities. Establishments
in marine cargo handling will not be requested to
report data under the new definitions; data from
the present quarterly survey forms covering only
employment subjects to the Longshoremen’s and
Harbor Workers’ Compensation Act will be
utilized for purpose of this survey.

Excluding the marine cargo handling industry,
data will be requested for the first and second
halves of 1971. By assembling the data in 6-month
periods for each industry and individual sample
unit, comparisons can be made between injury
rates in the first and second halves of the year 1971.
In addition, collection of data under OSHA re-
porting regulations will provide a comparison
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* with reporting under Z16.1 for the latter half of
1971. Seasonal adjustment of work-injury and ill-
ness data will be explored in contemplated special
studies of selected industries on a seasonal basis.

OCCUPATIONAL INJURY AND ILLNESS
RESEARCH

In addition to the annual program of compiling
and analyzing data on the frequency and severity
of work injuries, over the years BLS has engaged
in a variety of research efforts. The major emphasis

The studies also indicated that a combination of
factors, rather than a single factor, was usually
responsible for a particular accident. For example,
Causes in Hospitals (1968), injuries from falls
in the BLS study, Work Injuries and Accident
were associated with wet, slippery floors, carrying
of objects, inattention to footing, and loose objects
on floors.

Possible relationships between high turnover
rate or inexperience and high injury rates among
workers, and between rising productivity and an
increase in accident rates were noted. The studies

obtaining in-depth information on the causal fac-
tors of industrial accidents and the nature of the
resulting injuries. Some studies have produced
detailed industry injury rate data, and others have
focused on a particular piece of industrial equip-
ment and the injuries associated with it.

Injury incidence surveys are important indica-
tors of the general problem areas in industries;
accident-cause studies, on the other hand, yield
significant information on the specific aspects of
accidents, which can help reduce or eliminate haz-
ards. On the premise that work-related injuries
can generally be avoided, accident-cause studies
examine the accident as an event and isolate its
components. The several accident-cause studies
that have been conducted in various industries by
the Bureau of Labor Statistics in the past have
provided insight into the causal pattern of acci-
dents and have indicated methods of preventing
them.

Each causal study was coufined to a single
industry; data were obtained about the injured
employee, the kinds and extent of injuries sus-
tained, and details on the accident involved. The
data were collected through personal visits to a
sample of establishments selected on the basis of
the number of injuries they reported. Information
was gathered on the nature of the disabling in-
jury, including the part of the body injured, ac-
cident type, activity of the injured worker, haz-
ardous conditions, unsafe acts, worker’s age, and
Bex.

The studies explored factors contributing to
work accidents and suggested a number of cor-
relations between injuries and economic variables.
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effect of mechanization of industrial processes on
work injuries. While machines were responsible
for many injuries, a large number of accidents
involved only manual operations. The conflicting
conclusions presented in different studies sug-
gested the difficulty of isolating the impact of auto-
mation or other technological innovations. Simi-
larly, no definite geographical correlation with
the pattern of injury rates was established. Where
regional differentials did emerge, it was unclear
whether the divergent patterns resulted from
factors inherent to the region or from differences
in reporting techniques and completeness of
reports.

Valuable as these past studies were, their short-
comings were apparent. Employers’ records often
contained insufficient or unclear information, and
the lack of uniformity in recordkeeping made com-
parability difficult.

Nevertheless, the experience gained from these
special studies provides a good foundation for
conducting similar research under the new OSHA
recordkeeping system. Future accident causal pat-
tern studies will have many advantages over past
studies as a result of the Williams-Steiger Act.

Mandatory recordkeeping of work-related in-
juries should provide more consistent data. An-
other decided advantage is that the records main-
tained by employers must be made available for
research as well as reporting and compliance pur-
poses. Furthermore, expanded manpower re-
sources in the field of safety and health research
will make possible timely publication of the
research findings, an important ingredient of the
positive and effective program of accident preven-
tion which the Williams-Steiger Act envisages.




Chapter 9

TRENDS IN WORK INJURIES, 1958-1970

Despite the shortcomings of the work-injury
statistics collected under the American National
Standards Institute Z16.1 method, for many years
they were the primary source of information on
work-related injuries. These data provided com-
parisons of work injuries among industries and
helped identify particularly hazardous employ-
ment. Since the data have been compiled on a com-
parable basis, they were also useful for trend
analysis of work injury experience among major
industry and subindustry groups.

Major industries in the United States have ex-
hibited wide variations in levels and trends of
injury frequency rates during the 1958-70 period,
reflecting to a large extent the nature of the indus-
try itself. Not only did some industries character-
istically have high rates and others low, but the
trend of work injuries during this period has also
differed substantially among the various indus-
tries. Between 1958 and 1970, injury frequency
rates have moved up dramatically in the rubber
and plastics industries, for example, while in tex-
tiles the increase has been appreciably smaller. On
the other hand, several industries have shown
actual declines in work injuries over this same
period, notably the service industries. The rise in
work injuries in many industries was particularly
sharp after 1963, when the Nation’s economy was
responding to strong expansionary forces.

Major indicators such as gross national product,
the index of industrial production, expenditures
for new plant and equipment, productivity, and
employment all reflected the heightened economic
activity. Rising injury frequency rates have some-
times been associated with increases in output and
employment, although the relationships have not
always been clearly established. In addition, other
developments may have influenced the pattern of

work injuries during this period, such as the con-
tinuing transition from an agrarian to an indus-
trial economy, the shift from blue-collar to white-
collar employment, and the increasing importance
of the service-producing sector vis-a-vis the goods-
producing * sector.

Manufacturing—In manufacturing, the injury
frequency rate was 15.2 in 1970, one-third higher
than the level of 11.4 registered in 1958 (see Table
3). The increase in injury frequency rates over
the period may be attributed, in part, to the un-
usually low rates of the 1958 base year, which
reflected that year’s recession and the 1.2 million
cutback in manufacturing employment. In 1958,
15 of the 21 major manufacturing subdivisions had
their lowest frequency rates for the 18-year period.

Within the overall pattern of manufacturing,
the frequency of work injuries has differed mark-
edly between the durable goods and nondurable
goods sectors. Differences in mechanization, prod-
uct orientation, and production processes are im-
portant contributing factors. Although frequency
rates have tended generally to be higher in the
durable than in the nondurable goods industries,
the increase in injury frequency in the 1958-70
period had been somewhat more rapid in nondur-
ables. Employment, on the other hand, increased
more rapidly in the durable goods (27 percent)
than in the nondurable goods industries (15 per-
cent) over the period.

The rising trend in injury frequency rates paral-
leled other relevant trends in manufacturing.
Employment growth in all of manufacturing
amounted to 3.5 million, or 21.5 percent, between

1 Goods-producing industries include agriculture, mining, con-
tract construction, and manufacturing; service-produclng indus-
tries include transportation and public utilities, wholesale and

retall trade, finance, insurance, and real estate, services, and
government.
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Table 3 Injury frequency rates in selected industries, 1958 and 1970

Change 13-year
Industries 1958 1970 average
Rate Percent
Mining:
Coal mining and preparation - _____ 142.5 41.6 0.9 —2.1 43.0
Metal mining and milling._ _ __ . 223.6 23.7 .1 4 23.0
Nonmetal mining and milling.. - -~ - _.______ 320.6 24.1 3.5 17.0 21.9
Contract construetion- - - . 30.9 28.0 —2.9 —9.3 29,1
Manufacturing - - - - e 11. 4 15. 2 3.8 33. 3 12,9
Durable goods:
Ordnance and accessories .- ______.__.__ 3.1 9.8 6.7 216. 1 3.8
Lumber and wood produets._ - ___________._.______ 37.0 34.1 —2.9 7.8 36. 5

Stone, clay, and glass produets_____________________ 18.5 23. 8 5.3 28. 6 19.7
Primary metal industries_________. ____________.___ 10. 0 16. 9 6.9 69.0 12.9
Fabricated metal produets_______________ ... .. _ 14. 5 22. 4 7.9 54. 5 18.0
Machinery, except electrieal . - __ . ______________ 9.8 14. 0 4.2 42. 8 1.9
Electrical equipment..___ . _.___ 4.9 8.1 3.2 65. 3 6. 1
Transportation equipment__ . __._______._ . . 6. 0 7.9 1.9 31. 6 6.7
Instruments and related products_ ... ______________._ 5.5 7.9 2.4 43. 6 6. 6
Miscellaneous manufacturing._ _ ______ . ____________ 12.0 15. 8 3.8 317 13. 8
Nondurable goods:
Food and kindred produets___ . __ .. ___. 19.5 28.8 9.3 47. 6 23.5
Tobaceco manufactures___ . ________ 7.8 11.9 4.1 52. 6 9.0
Textile mill produets_ .o 9.0 10. 4 1.4 15. 6 9.7
Apparel and related produets_ . ________ . ______ 6.0 7.7 1.7 28.3 6. 8
Paper and allied produets_ .- ______ 11. 4 13.9 2.5 21. 9 13.1
Printing and publishing______________ ... ________ 8.8 11.7 2.9 32.9 10. 1
Chemicals and allied produets__.___________________ 7.5 85 1.0 13. 3 7.7
Petroleum and coal produets. .- ______ 6.7 11. 3 4.6 68. 6 8. 4
Rubber and plasties produets_ . ________ 8.7 18. 6 9.9 113. 7 12. 8
Leather and leather produets_ - ___ ... ________ 10.9 15. 2 4.3 39.5 13. 3
Transportation and public utilities:
Local and interurban passenger transit.___ . __________ 13. 3 23.9 10. 6 79.7 17. 9
Motor freight transportation and warehousing. ... ___.__ 28.9 35.3 6. 4 22,1 31.8
Communieation.- - - .. .9 2.5 1.6 177.7 1.3
Electric, gas, and sanitary serviees_ . -~ 6.3 6. 6 .3 4,7 59
Wholesale and retail trade__ .- - _____. 313.0 11.3 —1.7 —13.0 1. 8
Finance, insurance, and real estate:
Banking ... oo 2.3 2. 4 1 4.3 2.3
Insurance carriers_ . oo 2.2 2.6 .4 18. 2 2.3
Real estate_ - o 12. 0 11. 4 —. 6 —5.0 12. 0
Services:
Personal services._ .- oo 8.3 7.8 —.5 —6.0 8.6
Miscellaneous business serviees____________.____________ 8.8 6.0 —2.8 318 7.7
Auto repair, services, and garages. - .- ______. 16.9 14. 3 —2.6 —15. 3 15.0
Medical and other health serviees_ - .. __.____________ 8.1 9.3 1.2 14. 8 83

1 Rate not available for 1958; base year is 1960.
2 Rate not available for 1958; base year is 1962,

1958 and 1970. Above-average employment in-
creases occurred in 10 manufacturing industry
subdivisions, seven of which also posted increases
in injury frequency above the all-manufacturing
average rate increase of 33 percent.

Hiring activity over the period had also been
brisk. New hires in factories averaged 28 per 1,000
employees in 1970, com pared with 17 per 1,000 in
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$ Rate not avatlable for 1958; base year is 1961.

1958. In specific industries, rates had doubled over
the period. Although many workers were hired to
replace those who had either quit their jobs, retired
from the workforce, or had died, others were re-
cruited to satisfy the additional manpower needs
of employers for increased production. Much labor
turnover entails the acquisition of inexperienced
personnel who may be unfamiliar with established



Table 4 Injury severity rates in selected industries, 1958 and 1970

Change 13-year
Industries 1958 1970 average
Rate Percent
Mining
Coal mining and preparation . .. .o .. 19 170 7,792 —1,378 —15.0 8, 573
Metal mining and milling._ . _____.___________. 24,147 3, 238 —909 -21.9 3, 586
Nonmetal mining and milling.____.______________._______ 22, 244 2, 624 380 16. 9 2,514
Contract construetion._______________________________._____ 2, 496 2,100 —396 —15. 8 2, 307
Manufacturing- o eeo__ 761 759 -2 —. 3 719
Durable goods:
Ordnance and accessories..__ ... ___________. 198 284 86 43. 4 283
Lumber and wood produets____ . __ .. ___________ 3, 050 2, 891 —159 —5.2 2, 932
Furniture and fixtures. . o oo oo aooo 1, 000 909 —91 -9.1 887
Stone, clay, and glass produets_____________________ 1, 364 1, 540 176 12.9 1, 395
Primary metal industries. .. ____________ 1, 035 1,128 93 89 1, 001
Fabricated metal produets. .__ . ____ . ________ 1, 023 1, 003 —20 —1.9 922
Machinery, except electrieal . ______________________ 525 583 58 11. 0 573
Electrical equipment___ . __ . ____________ 282 333 51 18. 1 282
Transportation equipment___ . _____________________ 479 488 9 1.8 447
Instruments and related produets. .. ..o oo o ... 261 270 9 3.4 274
Miscellaneous manufacturing_ . . __________________ 595 561 —34 —5.7 585
Nondurable goods:
Food and kindred produets__ ... _________.__ 1, 009 1, 156 —147 —14. 5 1, 031
Tobacco manufactures. .. . _________._____._._._ 249 332 83 33.3 306
Textile mill produets___ .. ____________________ 550 579 29 5.3 514
Apparel and related produets__ . __________________ 231 207 —24 —-10.3 166
Paper and allied products._ - - oo 993 937 —56 —5.6 875
Printing and publishing___________________________ 361 411 50 13.9 414
Chemicals and allied produets_____________________. 741 562 —179 —24.1 621
Petroleum and coal produets_________ .. __.____.___. 829 1, 116 87 34. 6 887
Rubber and plasties produets_ .. ____._________.__ 549 895 346 63.0 739
Leather and leather products_ _ _______.____.________ 433 534 101 23. 3 441
Transportation and public utilities:
Local and interurban passenger transit._ .. _________.___ 604 1, 000 396 65. 5 957
Motor freight transportation and warehousing___..___._. 1, 732 2, 311 579 33.4 1,928
Communication . - .- oo . 88 235 147 167.0 122
Electric, gas, and sanitary services....._____.____________ 977 813 —164 —16. 7 879
Wholesale and retail trade_.. .. __ . _____.______ 3553 452 101 —18. 2 482
Finance, insurance, and real estate:
Banking. e 373 88 15 20.5 119
Insurance Carriers. . .- - - e ;e 3178 137 —41 23.0 167
Real estate .. $763 341 —422 —55. 3 504
Services:
Personal services. . . e 475 276 —199 —41.8 430
Miscellaneous business services___ ... 563 310 —253 —44. 9 499
Auto repair, services, and garages_ . - ____ . ____________ 1, 005 427 —578 57.5 789
Medical and other health services_ ..o oo _____ 264 264 0 0 251

1 Rate not available for 1958; base year s 1960.
1 Rate not available for 1958; base year is 1962.

work routines in their particular plants or at new
jobs.

In contrast, average weekly hours of produe-
tion workers in manufacturing did not change
appreciably over the 1958-70 period. The work-
week increased by ahout one-half hour during this
time, due mostly to increased overtime hours in
several industries.

$ Rate not avallable for 1958; base year is 1961.
¢ Data available only for 1968 through 1970,

Other goods-producing industries—The haz-
ards associated with mining are well known.
Injury frequency rates, particularly in coal and
metal mining, were among the highest of all in-
dustries. In coal mining, the frequency rate aver-
aged about 43 injuries per million employee-hours
worked in the 11-year period for which data were
available (1960~70). In contrast, the frequency
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rate in metal mining averaged about half that in
coal between 1962 and 1970, the period for which
comparable figures are available. Over their re-
spective time periods, rates in both these mining
industries have changed little.

In contract construction, injury frequency rates
during the 1958~70 period averaged 29 per million
employee-hours worked, more than double that for
manufacturing. Over the 13-year span, injury fre-
quency declined slightly despite rising employ-
ment levels and increasing mechanization.

g industries (ewcept govern-

service-producing sector generally average much
lower injury frequency rates over the period. This
was particularly true of the finance and services
industries. However, isolated industries, such as
motor freight transportation and warehousing, re-
flected an exceptionally high incidence of injuries
in the 1958-70 period.

Injury severity rates in major industries—Dis-
ability involving worktime lost represents a major
barrier to employment that often imposes serious
personal and economic consequences on the in-
jured. Injury severity rates, expressed as the
number of days of disability per million employee-
hours worked, were used to measure this aspect of -
occupational injuries in the Nation’s workplaces.

Several manufacturing industries reflected the
prevalence of extremely serious accidents. In lum-
ber and wood products, for example, the severity
rate averaged 2,900 days lost per million employee-
hours worked over the 1958-70 period, about four
times the average for manufacturing (719) (see
Table 4). Three other manufacturing industries—
primary metals, fabricated metals, and food and
kindred products—have averaged about 1,000 days
lost per million employee-hours worked in the
13-year period.

Even higher severity rates, however, exist in
mining, particularly coal mining. Over the 1958-70
period, about 8,500 days per million employee-
hours worked were lost each year through serious
injuries and fatalities to the Nation’s coalworkers.
(It should be noted that under the Z16.1 standard
a fixed charge of 6,000 man-days lost was ascribed
to each fatality.)

In contract construction, work injuries have also
tended to be serious. Severity rates have ranged

2 With the exception of trade, lack of sufficlent number of
reports precludes aggregation of frequency data for the broad
industry groupings among other major service-producing
industries.
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Table 5 Analysis of injury severity rates in
selected industries, 1963—-1970

Percent of injurles
resulting in permanent Percent
disability or death change

19631 1970
Manufacturing total._ _ 5.3 46 —13.2
Rubber and plasties.__.______ 75 46 —387
Petroleum and coal products._ 4 8 31 —354
—33. 8

Primary metal industries_.__. 7.4 49

plies o eeeee 7.1 55 —22.5
Chemicals and allied prod-

(3 2T, - F I 5.1 42 -—188
Furniture and fixtures_..._... 7.2 59 -—181
Machinery, except electrical. - 67 55 -—17.9
Fabricated metal products.-... 6.0 50 —16.7
Instruments and related prod-

ducts - meece e 8.2 6.1 —13. 4
Miscellaneous manufacturing

industries —-c.ooaooo_ o= 5.7 50 -—12.3
Paper and allied products..-.- 6.7 6. 2 —T7.5
Food and kindred.__________ 3.4 3.2 —5.9
Apparel and other textile....-. 2.1 2.0 —4.8
Transportation equipment._.. 58 5.6 —3. 4
Chemicals and allied prod-

L0 7 R 3.6 3.6 oo
Leather and leather products. - 3.6 3.6 e
Textile mill products.-...--.-- 59 6. 1 3.4
Ordnance and accessories...--. 4.6 5.1 10. 9
Lumber and wood products.. - 5.1 57 11. 8
Tobacco manufactures_....-.- NA 4.2 . ______

! Earliest avallable data.
NA=Not available.

from a low of 1,992 to a high of 2,643 during the
1958-70 period. In other nonmanufacturing indus-
sries, the severity of accidents and injuries was
generally less alarming.

The work-injury data suggest that substantially
more progress was made in reducing the severity
than the frequency of industrial injuries over the

1195870 period, since the relative rise in severity

rates was much smaller than that for frequency
rates. Moreover, more industries (17) registered
declines in severity rates than in frequency rates
(7), reflecting reductions in the proportion of
injuries resulting in either death or permanent
impairment. Table 5 illustrates the declining pro-
portion: of critical injuries in most manufacturing
industries.

Unlike frequency rates, severity rates are highly
unstable and fluctuate greatly from year to year.
In some industries severity rates parallel patterns












APPENDICES

Contents

Page

:_,,‘;mmann1mmmmrm-m\n_m\v1.m 1.0

Williams-Steiger Occupational Safety and Health Act of 1970:

A-1 Establishment coverage .. - ooooomoooamaaoean 67
A-2 Employment cOVerage. . oo coomm oo 69
B. Work-injury rates by industry, 1958-70_ . oo~ 71
C. Occupational safety and health inspection date—1971:
C-1 Quarterly date e 87
-2 Cumulative totals of regional date____ - . ... 88
D. Summary of cases contested—1971 .. oo 89
E. Occupational safety and health publications (Department of
Liabor) - o o e 90
F. Occupational safety and heelth regulations and standards pub-
lished in Federal Register_ _ .. - cemccceeceeeet 92
G. Summary of State grant activity—1971_ oo 94
H. Summary of contract activity—1971_ . . 95

The Department of Labor is the source of all data in the
appendices unless otherwise specified.

66



A. ESTIMATES OF ESTABLISHMENT AND
EMPLOYMENT COVERAGE

TaBLE A-1.—FESstablishment Coverage

[Estimated number of establishments in the private sector covered by the Williams-Steiger Occupational Safety and Health Act of 1970—total and the targe
industries ! by OSHA region and State—July 1971]

Number of covered establishments

Establishments in the target industires 2

All Miscel-
OSHA Region and State establish- Roofing Meat laneous  Lumber
ments and sheet and transpor- and wood  Long-
(in thou- Total metal meat tation products  shoring
sands) (S81C- products  equip- (SI1C- (SIC~
176) (S1C- ment 24) 4463)
201) (SIC-
379)
All regions.. . _______________ 4,957. 5 70, 205 35, 860 4, 165 2, 050 27, 400 730
Boston region___ . ______.__ 286. 7 4, 145 2, 180 145 10 1,775 35
Connecticut. . .. _________ 72.3 755 610 25 o __ 115 5
Maine._ . .. 26. 6 1, 020 135 20 oo 860 5
Massachusetts . __-.__________.___ 130. 8 1,450 1, 020 75 10 325 20
New Hampshire_..___________.____ 20. 2 375 115 10 . .____ 250 o ._
Rhode Island__ - ___.___________ 23.0 280 225 15 . 35 5
Vermont. - - oo __ 13. 8 265 75 - 190 - ______.
New York region_____________________ 635. 4 6, 475 4,785 350 30 1, 205 105
New Jersey-- oo 162. 2 2,015 1, 615 90 10 270 30
New York . 447. 8 4, 310 3, 095 245 20 895 55
Puerto Rico~ oo ___ 25. 4 150 75 15 o ____ 40 20
Philadelphia region___________________ 491. 7 8,430 4, 670 465 125 3,090 80
Delaware .o .. 11. 8 205 155 16 L. 30 5
District of Columbia._____________ 19. 1 90 80 Lo 10 o __
Maryland_ . ___ 71. 4 1,115 770 65 5 250 25
Pennsylvania_ .. _______________ 251. 7 4, 005 2, 545 280 95 1, 055 30
Virginia__ . ____________________ 98. 7 2, 305 905 70 20 1, 290 20
West Virginia. . _____ 39.0 710 215 35 5 455 o _____.
Atlanta region_______________________ 785. 3 16, 015 5, 950 710 385 8, 830 140
Alabama_ _ . _______._______ 75. 6 2, 160 460 80 35 1, 570 15
Florida___ . .. . 167, 2 3,025 1, 895 70 115 885 60
Georgia_ . ___________________. 109. 0 2, 820 840 145 100 1,725 10
Kentueky . - ___ 88. 6 1, 000 485 70 10 420 15
MississipPie - oo oo 54. 2 1, 235 350 70 15 795 5
North Carolina_ . ________._ 129. 5 2, 805 900 150 50 1, 695 10
South Carolina__.________________ 57. 5 1,430 365 45 30 985 5
Tennessee - ... ____._____ 103. 7 1, 540 655 80 30 755 20
Chicago region__ .. __ .. _____.__. 1, 005. 3 12, 045 6, 940 950 535 3, 520 100
TMinois_ oo 257.9 2, 435 1, 655 230 30 490 30
Indiana_________________________ 123.0 1, 590 850 120 215 405 .-
Michigan--—_ - ___________ 175. 2 2 645 1, 460 170 120 880 15
Minnesota ... _________._ 100. 7 1, 040 440 85 50 450 15
Ohioo_ . 233. 3 2, 705 1, 765 230 75 605 30
Wisconsin. . _________________ 115. 2 1, 630 770 115 45 690 10
Dallas region. - - oo oo ooooo oo 533. 5 7, 185 3,580 505 260 2,710 130
Arkansas_. - .o ___. 53. 4 1, 290 350 70 35 820 15
Louisiana_ - .. ____________ 78. 2 1, 620 700 75 20 775 50
New Mexico. - cwoeo oo 24.5 240 150 20 ... 70 -
Oklahoma. - _____ 77. 2 665 440 70 40 115 -
TeXAS o oo 300. 2 3,370 1, 940 270 165 930 65

See footnotes at end of table,






TaBLE A-2.—Employment Coverage

[Estimated number of employees in the private sector employed in establishments covered by tho Williams-Steiger Occupational Safety and Health Act of 1970—
total and the target industries ! by OSHA region and State July 1971—In Thousands

Number of employees in covered establishments

Employees in the target industries

: Miscel-

OSHA region and State All em- Roofing Meat laneous  Lumber Long-

ployees and sheet and meat transport and wood shoring

Total metal products equip-  products (S1C-

(SIC- (SIC- ment (SI1C- 4463)

176) 201) (S1C- 24)
379)

All regions. .- ______ 59,781.4 1,295 7 114. 6 356. 2 115. 6 597.1 112. 2
Boston region___ . _________ ... 3,846. 5 49. 7 6. 7 8.8 0.2 30.8 3.2
Connecticut. - ______ 1,021. 7 5.4 2.2 09 . _______ 1.9 0.4
Maine. . _____ 272.7 17.7 0.5 2.7 - 14. 3 0.2
Massachusetts__ ____.___.__ e 1,908. 9 16. 1 2.9 4.4 0.2 6. 4 2.2
New Hampshire_ .. ________ 230. 5 5.6 0.3 0.6 ... 4.7 ..
Rhode Island . . _______________ 282. 1 1.7 0.6 0.2 _________ 0.5 0.4
Vermont. . .. 130. 6 3.2 0.2 e 3.0 o ____
New York region________.__.___ SR 8,598. 1 82. 9 13.3 17. 6 0.7 22.2 20.1
New Jersey- oo _________ 2,252. 3 24.0 3.9 5.5 0.3 5.7 8.6
New York. .. ___.___ 5, 888. 8 53. 4 9.1 11.6 0.4 15.8 16. 5
Puerto Rico- - _________ 457.0 5.5 0.3 0.5 ________ 0.7 4.0
Philadelphia region_ - ________________ 6, 953. 7 131. 2 14. 5 41. 3 8.1 50. 2 17. 1
Delaware __ - __________.__ 181. 7 4.9 0.7 33 .- 0.6 0.3
District of Columbia_.._.__________ 331 3 .7 0.4 0.3 - __
Maryland . .o _ 1,088, 4 25.0 2.8 9.8 0.9 5.2 6. 3
Pennsylvania__________.__________ 3, 666. 0 51. 9 6. 4 17.0 5.7 15. 6 7.2
Virginia . oo 1,254. 6 40. 6 3.5 10. 2 1.2 22 4 3.3
West Virginia__________________.__ 431. 7 81 0.7 1.0 0.3 6.1 ...
Atlanta region_ ______________________ 8,733. 1 281. 7 21. 5 68. 2 25. 4 153. 6 13.0
Alabama________________________ 817. 7 40. 5 1.6 9.1 3.2 23. 6 3.0
Florida... . ______ 1, 802.0 37.1 7.4 5.3 5.8 14.1 4.5
Georgia . - oo 1, 257. 9 52.9 2.8 16. 8 7.8 24.1 1.4
Kentueky_ - oo _____ 787. 6 15,1 1.3 3.9 0.9 8.8 0.2
B BT 1 o) o) SR 500. 5 35. 3 1.0 9.4 1.2 22, 8 0.9
North Carolina__________________ 1,676. 2 50. 4 3.5 13. 3 3.6 28. 3 1.7
South Carolina_ ... _____.___.___ 732. 3 21. 6 1.4 3.0 1.8 14. 3 1.1
Tennessee - - - oo oo oceooooo___ 1,158.9 28. 8 2.5 7.4 1.1 17.6 .02
Chicago region_______________________ 13,391. 0 210. 4 24.6 77.6 30. 1 75. 3 2.8
TMinois. - - oo 3,672. 4 39. 2 6.0 18.9 0.4 12. 9 1.0
Indiana. ... 1,554. 6 39. 3 3.3 9.3 14. 4 12.3 ..
Michigan_ . 2,455. 8 30. 4 4.9 6. 4 5.7 12.9 0.5
Minnesota. oo~ oo 1,120.7 30.5 2.1 17. 6 2.4 81 0.3
Ohiooc e e 3,292. 1 36. 6 6.0 13. 4 4.3 12.1 0.8
Wisconsin_ __ __ .o oo el 1,295, 4 34. 4 2.3 12,0 2.9 17.0 0.2

Footnote at end of table.
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TasLE A-2.—Employment Coverage—Continued

Number of employees in covered establishments

Employees in the target industries

All em-

OSHA region and State
ployees

Total

Miscel-
Roofing Meat laneous  Lumber Long-
and sheet and meat transport and wood shoring
metal products  equip-  products (S1C-
(SIC- (SI1C- ment SIC- 4463)
176) 201) (SIC- 24)
379)

Arkansas. ... 532. 7 37.0 0.9 12. 7 2.1 21.3 ® :
Louisiana . _ _ __________________.__ 859. 9 35. 8 2.0 4.1 0.8 15. 4 13.5
New Mexicoo oo oo 218.0 4.1 0.6 L0 e 2.5 .
Oklahoma. - e 608. 5 7.9 1.2 3.4 1.1 2.2 _.__.
TeXAS . e 3, 088. 8 70.8 6.7 19.9 9.2 22.9- 12. 1
Kansas City region_ ... ______________ 3,135. 0 93. 7 5.6 62. 2 10. 8 14. 7 0.4
Towa oo 771. 1 37.0 1.2 29. 8 2.1 3.9 ..
Kansas .o oo 555. 3 14.7 1.1 7.8 4.7 LYl
Missouri. - oo 1,391 0 25. 1 2.5 1.9 1.8 85 0 4
Nebraska oo 417. 6 16. 9 0.8 12. 7 2.2 1.2 .
Denver region_ . ___ . __________.____ 1, 450. 7 32.1 1.9 13. 4 2.5 143
Colorado. oo 6247 10. 1 0.9 55 1.0 27 e
Montana. oL 175. 5 9.7 0.1 0.9 0.2 85 ________
North Dakota_ . . _________ 1447 0.7 0.2 0.4 _________ 0.1 oo
South Dakota ... _ 140. 9 6. 4 0.1 5.1 0.5 0.7 e
Utaho oo 269. 9 3.8 0.5 1.4 0.8 L1 o
Wyoming.. - .. 95.0 1.4 0.1 0.1 ___ ... L2
San Franeisco region._________________ 6,613. 3 114. 6 11.9 19. 4 17.9 51. 8 13.6
Arizona. ... __ 449, 2 6.5 1.3 1.3 0.7 3.2 -
California. . .. __ 5, 738. 7 104. 1 9.5 17.6 17.2 47. 6 12. 2
Hawaii_ ... __ 247. 3 3.6 0.9 0.5 e 0.8 1.4
Nevada. . oo 178. 1 0.4 0.2 0.2 . __.__..
Seattle region ... __ 1,752. 1 143. 8 3.2 6. 6 6.7 119. 9 7.4
Alaska. . oo ___ 69. 5 2.0 0.1 e 1.7 0.2
Idsho . . 186. 6 14. 3 0.2 1.0 2.3 1008 _____.___._
Oregon._ - - - e 656. 4 75. 0 0.9 1.7 3.2 66. 2 3.0
Washington._ _ ... _______________ 839. 6 52.5 2.0 3.9 1.2 41. 2 4 2

1 These estimatss include approximately 1.9 million employees in ap-
proximately 120,000 establishments where working cenditions may bs subject
to safety or health standards or regulations of other Federal agencies. Under
section 4(b)(1) of the Williams-Steiger Occupational Safety and Health Act
011970, the standards of the OSH Act do not apply to the extent other Federal
agencies ‘‘exercise statutory authority to prescribe or enforce standards or
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regulations affecting occupational safety and health.” OSHA standards,

therefore, may nct apply or may apply only over certain working conditions
in establishments regulated by the Atomic Energy Commission and in the
mining and transportation industries.

2 Less than 50 employees.
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B. WORK-INJURY RATES BY INDUSTRY, 1958-70

Tase B-1.—Work-Injury Rates, by Industry, 1958-70*

1958 1960 19681 1062 1963 1964 1985 1966 1967 1968 1969 1070
SIC Rato Rato Rate Rate Rato Rate Rate Rate Rate Rate Rate Rate
Industry 2 code ?
Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre-| Se- | Fre- | Se- | Fre-| Sc- | Fre-| Se- | Fre-| Se- | Fre-| Se- Fre-| 8e- | Fro-| Se- | Fre-| Se-
quen-| ver- [quen- ver- |qucn-| ver- |quen-| ver- |quen-| ver- (quen-| ver- |quen-{ ver- |quen-| ver- |quen-| ver- |quen-| ver- quen-| ver- |quen-| ver-
cy |ty [ ey | ity | ey | ity | cy | ity | ey ity [ ey | ity | ey | ity | ey | ity cy | ity cy | Ity cy | ity cy | ity
Manufacturing . ____________________| _______ 1.4 | 761|120 | 763 | 11.8| @698 | 11,9 698 ) 11.9| 680 |12.3| 702] 128 713 13.6 | 699 14.0| 709 )| 14.0 | 690 | 14.8| 730 | 15.2 759
Ordnance and accessorfes..____...__. 19| 31! 198 2.4 631 22| 117| 28| 499 24| 148| 2.7 | 614 2.8 | 731 | 3.4 | 255| 6.6 | 205| 41| 192| 59| 34| 0.8 284
Ammunition, except for small arms. 192 26 (... | Le|......| L4| 77| 23| 578 1.9 |.....| 1.8 .| 1.8 ... 4.6 | 168 | 2.6 182 |_.__._[.._... 0.3 210
Bighting and fire control cquipment 104 1 8.1 |} 26 | 24| .| 26 (... 24|22 22| 81| 28| Tl 2,9 [.o... 2.1 | [ - O R
Small arms " 195 | 6.9 [..___110.0 [..__._[ 6.1 §..___| 89| -} 7.8} 7| 894 ____. 0.81 509 {13.3 |...... 13.0| 348 | 12,4 456
Small arms ammunition___.______..____...... 196 8 |eecenl L3 |eiiiie| L6 |eaeen| LB (.ot 330 28 o 27| 100 1ol D 21 [ooenan 2.3 |acnann L7 |aeaae 2.4 foeunnn
Food and kindred produets._ _ ... .__..___..____ 20 ( 19.5 25.3 26.8 1,169 | 28.8 | 1,156
Meat produets.. ... ... .. 201 | 25.2 38,1 38.6 1,017 { 43.1 | 1,262
Mcat packing plants__......_..._ 2011 | 22.2 38.1 40.1 1,011 | 46.9 | 1,194
Sausages and otner preparcd mca 2013 | 21.1 28.9 34.7 760 | 38.2 864
Poultry dressing and packing. ... 2015 | 39.9 4.4 37.6 1,191 | 38.9 | 1,631
Dairy produets. . oooooooouooo.. 202 | 10.7 23.1 24.0 1,356 | 25.1 | 1,208
Creamery butter. .. __________ 2021 {..____ 16.2 2090 207 |l
Cheese, natural and processed. __ 20221 17.5 20.5 21.0 1,057 | 24.8 | 1,158
Condensed and evapcrated milk 2023 | 17.2 22,5 26,3 |oeean| 4.8 ... 20,1 fcnnan
Ice eream and frozen desserts_.. . 2024 { 15.7 15,5 26 |......|18.0 |...... 21,9 |.u....
Flwdmilk. .. ... 2026 | 20, 25,1 24,1 1,542 | 25.7 | 1,298
Canned and preserved foods, except meats. . _ 203 | 21.0 23,9 25.4 1,420 | 25,7 | 1,026
Canned and curcd sea foods 2031 | 27.2 38.6 37,6 |1,246 | 41.6 |...... 4.9 ...
Canned specialtics 2032 | 12.3 16.6 143§ 695 14.3 |.___._ 13.9 602
Canned fruits, vegetables, and jellies 2033 | 20.2 23.1 23.8 1,200 | 23,7 499
Dricd and dehyarated fruits and vege-
tables . e 2034 | 18.4 23,0 ... 2 2 3 SRR I 28,4 |---nen
Pickled [ruits, vegetables, sauces and
dressings. ..o 35 | 21.6 23.2 (... 24,7 [caeans 26,0 j...... 27.6 |
Fresh or frozen packaged fish__.._._. 2036 [ oo 3.4 | ___._ 41,6 |.._... 41,2 |.____. 46.3 950
Frozen fruits, juices, and vegetables. 2037 | 18.5 24,8 (1,052 | 28.4 (1,517 | 20.6 [2,053 | 24.9 | 1,487
Grain mill produets............_._.._.. 204 | 16.2 22,6 (1,688 | 21,2 /1,557 | 23.0 {1,316 | 21.8 | 1,241
Flour and otner grain mill products. _. 2041 | 17.3 . 23.0 11,316 | 23.2 1,706 | 26.6 |1,267 | 26.0 | 1,629
Prepared [eeds for animals and fowls. 2042 | 20.1 3 25.6 12,208 | 25.0 |1,968 | 25,5 (1,326 | 25.0 | 1,392
Cereal preparations_ . __._.._______ 2043 | 4.4 5.6 95| 324 | 7.3 |..._.. 68 1. ... 8.8 283
Wet corn milling . _.____. 2046 | 7.3 8.0 10,6 {._____ 1.6 ... 12,0 | ... 10.6 |--v--.
Bakery produets_ - ... e 205 | 16.0 17.4 18.7| 871|213 917 [ 21.1| 764 | 22.6 793
Bread and other perishable bakery prod-
UCLS . L eeiiiican. 2051 | 16.4 18,2 18.9 | 885|225 ( 938|222 803 23.3 824
Biscuit, crackers, and pretzels_ 2052 | 12,9 1.7 176 | 785 | 14.2 | 702 [ 14.6 | 528 | 18.1 596
3117 S 206 | 23.4 19.5 21.3 11,629 | 23.3 1,276 | 24.5 (1,657 | 25.4 | 1,001
Cane sugar, except refining only_________. 2061 |._._.. ALS .. 1129 (L ... 156 [1,880 | 13.4 [cauo_ | 0.8 |oceo oo | P13V I O S I 14,2 (.. ...
Cane sugar, refining only.______ 2062 | 12.7 12.7 129 ... 13.6}...... 13.2 | 13,2 |oon..e
Beeb Sugar. ... o .eeiieciciannaaan. 2063 | 34.6 30.2 29,8 (2,770 | 32.8 11,747 | 37.6 (2,206 | 42.3 {......
Conlfectionery and related products........___ 207 | 13.9 14.5 22,6 | 732|223 1 (222 8171 21.4 879
Candy and other confectionery produets.| 2071 | 14.9 15.9 2.7 771 | 23.8| 758 | 24.4 | 870 | 23.4 | 638
Chocolate and cocoa products. ... ... 2072 | 7.0 7.9 10,6 |.__... 13.2 |.._... 1.8 ... 13.2 |.....
Chewinggum.______.______. 2073 | 12.3 104 | 4188 | oo b 1208 [N T e 126 ...
Beverages_.._..... 208 | 18.6 20.5 24,6 | 880 (277 994 27.211,083 | 30.7 | 1,106
Malt liquors.... 2082 | 16.5 17.0 16.56 | 841 | 17.3 | 867 | 19.2 (1,060 | 10.2 | 1,025
Wines, brandy, and brandy splrits.._...__| 2084 [ 10.1 16.7 16.9 (... 17.8 ... 22.2 |...... 2.8 ...
Distilled, rectified, and blended liquors___| 2085 | 8. 6.7 10,2 .. ... nit____. 11,1 ... 13.2 ... ..
Bottled and canned soft drinks .| 2088 ) 22,5 26.1 31,31 829 359 (1,173 | 35.2 (1,163 | 38.1 975
Flavoring extracts and sirups. .. _..__..____ 2087 [ [ 5 J PP SN PRI SR RN PO NN

See footnotes at end of table,
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Tasie B-1.—Work-Injury Rates, by Industry, 1958-70 *—Continued
1958 1960 1961 1962 1963 1964 1965 1966 1969 1970
8IC Rate Rate Rate Rate Rate Rate Rato Rate Rate Rate
Industry 2 code 3
Fre- | Se- | Fre- | Be- | Fre- | Se- | Fre- | Be- | Fre- | Se- | Fre- [ SBe- | Fre- | So- | Fre- | Se- Se~ | Fre- | Se-
quen-| ver- [quen-| ver- [quen-| ver- [quen-| ver- (Quen-| ver- |quen-| ver- jquen-| ver- |quen-| ver- ver- |quen-| ver-
ey | ity | ey | ity | ey | Uty | ey | ity | ey | ity | ey [ ity ey | ity ey | ity ity ey | ity
Food and kindred products—Continued
Miscellaneous food and kindred produets. .... 209 | 18.4 1,266 | 20.8 (1,603 | 19.7 (1,388 | 21.0 {1,157 | 21.4 12,431 | 22.1 {1,603 | 23.8 [1,7756 | 24.2 |1,136 3 1,574 | 27.8 | 1,700
Cottonseed oll mills. .......oooviiiiiea.t 2001 | 27.1 |...... 2L1 (...... 21,3 |oeeo.- 24,6 {oeeee. 24.1 ... 19.8 [...... 22,8 |oveenc]ocamrafomanan (PR RN U 85.7 |......
Soybean ofl mills_.. ... .o...lo_. 2092 | 17,3 [...... 10.6 |....-. 187 |eeeeen 17.9 |.oeo.. 18.3 |-..._. 18,0 |...... 2 | eenen 18.0 |...... O || DR /% PO St o e
Animal, marine fats and oils (grease and
talloW) o i 2094 | 36.6 |...-.- 54.0 |...... 40,3 |....-. [T, 2 RORORRNON PR FRPRROIY PPN FPRPIPRAPN PR PUPIPIous FRPRUIVUS PRIy PRS0 [EORONS i Ouyo)syuouyus | Fpuysesguge [EISpioupun purumomyus pspus
Shortening, margarine, and edible oils,
b Y VR 2006 | 12,1
Macaroni, spaghetti, vermicelli, and
NnOodles. - . cnn e 2008 | 19.0
Food preparations, ne.C- o -eoeviemuacan. 2009 | 12.7
Tobacco Manufactures. o ucceeoociaaemaanuannas 21| 7.8
ClEArebteS. «n et ee e 2111 4.6
1.0, ¢S 212 7.1
Tobacco (ehewing and smoking) and snuff. .. 213 |......
Textilo mill produets._ ... ... _______ 221 9.0
Cotton broad woven fabries..._.__._.._._.___ 221) 7.1
Silk and synthetic broad woven fabries.. ... 222] 7.0
Weaving, dyeing, and finishing broad woolens. 223 | 14.5
Narrow fabrics and smallwares............... 224 9.3
Knitting mills.. ... . ... 225 | 5.7
Women's full and kneo length hosiory._._.| 2251 | 3.6
Hosiery, except women’s full & kneo
Jength . . il 2252 | 4.1
Knit outerwear mills.... ... ______._._. 2253 | 6.5
Knit underwear mills 2254 | 5.9
Knit fabrie mills 2256 | 13.6
Knitting mills, n.e.¢_ ... ... .. 2259 1 8.8 .
Dycing and finishing textiles, cxeept wool
and knit. ... .. 226 | 15.2
Finishers of broad woven cotton._......__. 2261 | 12.5
Finishers of broad woven silk and
syntheties. . ... . ... 2262 | 25.4
Dyeing and finishing textiles, n.e.c... ... 2260 | 11.6
Floor covering mills._. ... ... 227 9.9
Woven ecarpets and rugs.. ... 2271 | 9.0

Tufted carpets and rugs.. ...
Yarn and thread mills_.___._.___ ... .._.._._.
Yarn slxl)lnning mills, eotton, synthetics
and sllKo .o
Yarn winding mills, cotton, synthetics
and silk......
Yarn mills, wol
rug yarn...
_ Throad mill
Miscellaneous textile goods. . ............
Folt goods, except woven folts and hat.
Laeo g00dS- - owenn el
Paddings and upholstery filling.
Processed woste and recovered fi

Wool scouring and wol
Cordage and twine--.............

See footnotes at end of table,
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TasLe B-1.—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

SIC Rate Rate Rateo Rate Rate Rate Rate Rate Rate Rate Rate Rate
Industry ? code 3

Fre- | Se- | Fre-| Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre-| Se- | Fre-| Se- | Fro- | Se- | Fre-| Se- | Fre- Se- | Fre-| Se-
quen-) ver- |quen-| ver- jquen-j ver- |quen-| ver- (quen-| ver- |quen-| ver- jquen-| ver- |quen-| ver- |quen-| ver- jquen-| ver- [quen-| ver- |quen-| ver-
cy ity cy ity cy ity cy ity cy ity cy ity ey ity cy ity cy ity cy ity ey ity ey ity

Apparel and related produets. . _.______._ ... ___ 23

6.0 21| 6.7| 148} 6.1 123 | 6.5
Moen's and boys’ suits and coats 2311 61| 180 | 70| 145| 6.2 | 140 | 7.0
Men'’s and boys’ furnishings - 232 | 66| 166 | 6.3 | 132 | 69| 112| 6.3
Men’s and boys’ dres< shirts and mght—
2321 | 4.4 5.6 4.8 5.5
Men’s and boys’ underwear__ 2322 | 3.5 4.3 3.1 4.8
Men’s and boys’ neckwear...__ 2323 |...._. 5.4 4.0
Men’s and boys’ separate trousers. 2327 | 4.1 6.3 6.1
Work clothing.____..____..__ 2328 | 7.9 7.9 8.6
Men’s and boys’ elothing, n.e.c.. 2329 | 6.9 7.1 6.3
Women's, misses’, and juniors’ outerw: 233 | 4.3 5.0 4.0
Blouses wnists and shirts 2331 | 2.7 2.3 2.9
Dresses e ioiciiiacoos 2335 | 3.9 |-—-... 5.1 3.9
Suits, shirts, coats, except fur and rain-
COBLS. oo i iecenes 2337 | 6.6 [....-- 6.4 6.5
Womons misses’, and juniors’ outerwear,
.................................... 23390 | 4.9 6.2 |..._| 5.4 ].cc..c| &1 )] B9 || &3|.___..] 7.2
Women s and children’s undergarments______ 234 ( 6.4 5.0 ... 5.6 86| 55| 180 | 63 |...... 6.5 133 | 5.0
Women's and children’s underwear and
nightwear_ ... ... 2341 | 6.3 4.8 5.6 5.1 5.0 4.8 4.2
Corscts and allied garments.__ | 2342| 6.6 5.6 5.6 6.2 6.9 7.0 6.5
Hats, caps, and millinery_._.______ . 235 | 8.8 8.9 8.7 10.0 9.0 8.5 10,5
Hats and caps, except millinery. | 23521 10.3 13.1 13.0 15.7 12,7 14.0 12.9
Girls’ and children’s outerwear_._ ... - 236 | 6.3 6.6 6.8 5.9 5.2 5.9 6.3
Dresscs, blouses, walsts, and shirts - 2361 | 5.3 5.7 6.3 6.8 5.1 5.2 6.2
Coatsand suits..._.._._.__..._.._._. -l 2363 | 10.6 12.4 10.9 8.5 7.2 8.8 7.3
Girls’ and children’s outerwear, n.e.c.__._| 2369 | 5.8 5.4 6.1 3.9 4.6 5.7 6.1
Miscellancous apparel and accessories... ... 238 | 7.5 8.8 7.6 7.4 8.1 9.6 8.9
Dress and work gloves, cxcept knit and
leather. 2381 £ T 7.8 |eceaos 7.8 |eeeene 6.7 foeeees (Y3 - 8.4 ... 9.6 |....- 8.6 9.4 7.9 8.9 6.3
Robes and dressing gowns____...._______. .,

Raincoats and other waterproof outer
garments. ... ioiaaoas
Apparel belts
Apparel, N.e..coou. e .
Miscellancous fabricated textile produets_.____
Housefurnishings, except curtains and
Araperies. .. ooueon e eeeeeaan
Textile bags.
Canvas products -
Pleating, dccoratlvo stitching, and tuck-
in

Apparel findings and related products. ... 4 4.5 3

Fabricated textile products, n.e.c....__.._| 2399 | 6.6 |-——__. 5 9.5 5
Lumber and wood produets, except furniture..._. 24 | 37.0 (3,060 | 38.0 (3,051 | 36.7 |2,674 | 38, 6. 7 36,0 {3,355 | 36.0 3,131 | 36.1 {3,078 | 39,2 {3,127 | 36,1 (2,973 | 34.6 2,595 | 34.1 | 2,891
Logging cemps and logging contraetors 241 | 62,6 [6,927 | 58.8 |6,381 | 59.5 |5,913 | 66.1 |5,520 | £8.6 53.9 (6,869 | 52.6 17,263 7,277 | 68.3 (6,692 | 43.2 6,247 | 38.4 |4,843 | 42.4 | 6,157
Sawmills and planing mills__._.__._. 242 | 39.4 (2,927 | 40.8 (3,517 | 36.8 (2,800 | 38.0 (2 357 | 38.0 36.8 (3,811 | 36.2 (3,273 | 36.9 (3,102 | 42.1 (3,762 | 37.9 3,211 | 35.7 2,928 | 35.5 | 3,478
Sawmills and planing mills, general. 2421 | 40.4 12,927 | 41.8 (3,696 { 37.5 |2,838 | 38.7 |2,357 | 39.3 |3, 37.1 3,963 | 37.0 (3,621 | 36.6 3,282 | 43.4 (3,831 | 37.9 3,348 | 33.8 2,927 | 36.1 | 3,663
Hardwood dimension and flooring mills___| 2426 | 30.3 2,217 | 32.9 |1,685 | 31.2 (2424 | 33.5 |._____ 2.7 |- 34.5 (2,986 | 31.9 |._.___ 40.1 12,264 | 34.7 2,910 | 37.7 |2,128 | 46.1 |2,888 | 36.7 | 2,678
Millwork, plywood, and related products..__ 243 { 23,1 (1,713 | 24.0 11,237 | 22.8 {1,006 | 25.8 |1,334 | 26.1 (1,350 | 26.9 1,663 | 28.0 (1,503 | 27.7 [1,471 | 20.2 [1,639 | 30.6 [1,709 | 30.7 |1.623 | 20.5 | 1,308
Mlllwork p]unts _______________ 2431 | 20.8 11,299 | 21.2 (1,011 | 22,2 |1,022 | 24,5 {1,111 | 26.8 |1,022 | 26.4 (1,690 | 26.9 (1,220 | 27.4 1,683 | 20.4 {1,070 | 32.1 ]1 28.5 (1,178 | 28.4 985
Veneer and piywood plants..__ 2432 [ 24.6 (2,118 | 24.3 |1,510 | 23.6 (1,150 | 26.3 [1,568 | 26.2 |1,868 | 24.6 |1,5661 | 28.6 |1,505 | 28.0 (1]204 | 20.1 {2,192 | 28.0 2,131 | 30.7 {2,087 | 27.2 | 1,726

Prefabricated wooden buildings and

MEMberS. - o e 2433 | 27.6 (-----. 37.0 ... 219 ... .6 ... 22,6 |...... 29.1 | 30.1 [---... 27,8 | e 36,1 [o__... 38.7 |1,513 | 41.1 | 1,689

See footnotes at end of table.
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Tasre B-1—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1962 1963 1964 1965 1966 1968 1969 1970
sIC Rate Rate Rate Rate Rate Rato Rate Rate Rate Rate Rate
Industry 2 coded
Fre- | Se- | Fre-| Se- | Fre- | Sc- | Fre-| Se- | Fre-| Sc- | Fre- | Se- | Fre- | Se- | Fre-| Se- Fre- | So- | Fre- | Se- | Fre- | Se-
quen-| ver- |quen-| ver- {quen-| ver- |quen-| ver- [quen-| ver- {quen-| ver- jquen- ver- |quen- ver- quen-| ver- |quen-| ver- quen-| ver-
cy | ity | ey | ity | ey [ty | ey | ity | ey | ity | ey | ity | ey | ity | cy | ity ity | ey | ity | ey | ity
Lumber and wood products, except furnuture—
Continued
Wooden eontainers. . ..coooreracrcncmccananans 244 | 28.4 |1,155 | 31.1 | 974 | 81.0 1,766 | 32.4 {2,000 | 33.9 (1,471 | 35.0 (1,997 | 34,4 | 971 | 37.6 |2,026 3 (1,701 | 31.9 | 1,212/ 32.4 |2,608
Naijled and lock corner wooden boxes and
SHOOK... e oo ciaican 2441 | 28,0 (1,364 [ 33.6 (1,131 | 36,2 [2,128 | 36,0 (2,200 | 36.2 [1,157 | 38.0 (1,042 | 388.0 { 780 | 41.4 |1,727
Wircbound boxes and erates. .oveaeeeeaaae 2442 | 26,7 |aee--. 24.6 .. ... 23,3 |_.oonn 25,8 |uconu- 2.7 |eavann 27.6 |ancnn- 28.3 |aneen 361 |acnee-
0115 o0 ¢ - I, (RSO B 7:1. 0 o (NGNS EPUyvRpuon ISR Smuvuvin SOUOTORPEY RSO FPRpUuviony PRSI PRSOIoe Fptotont FERUPIRI RGN PISIGIFION IO S
Miscellancous wood produetS. . -oceececmanees 249 | 27.5 12,799 | 81.1 (1,719 | 28.9 (1,605 | 28.9 |1,705 | 31,3 {1,971 | 34.3 {2,120 | 34.4 (2,421 | 36.3 (1,634
Wood Preserving.. oceoeeccevancoccaaana- 2491 (33 6 {...... 33.6 ...... a4l . ... 30,0 [.emoao 34.6 ... 36,5 |.ueo-- 35,1 |...... 40.8 ... 9
Wood produets, n.e.eo o ooooooooooo-.. 2499 | 26.1 (2,187 | 30.5 |1,545 | 28.3 |1,076 .7 11,383 | 30.5 11,437 | 33.7 (1,795 | 34.2 |1,485 | 34.3 (1,623 34.4 (1,563 | 38.1 |1,626 | 83.7 | 1,344
Furniturc and fixture. .. o.oooooiooiuo-. 25| 16,1 (1,000 | 18,8 | 825 | 17.6 { 741 | 19,4 | 881 | 17,8 | 775 | 18.6 | 765 | 19.9 | 842 20.8 | 928 22,3 | 945 23,2 (1,076 | 22.0 069
Houschold furniture... ... 251 | 16.4 {1,010 | 18.6 | 884 | 18.0 | 783 | 19.5 | 912 | 18.4 | 807 | 10,1 | 702 | 18,9 | 822 { 19.4 | 946 22.0 (| 054 (23.2 (1,151 22.0 960
Wood houschold furniture, cexept up-
holstered. oo imceecen 2511 | 17.5 (1,088 | 19.2 | 056 | 18.8 | 997 | 19.2 {1,065 | 18.7 1,063 { 18.1 {1,031 | 20.0 | 990 | 20.5 |1, 008 21.2 | 9099 | 22.6 (1,206 | 18.7 897
Wood houschold furniture, upholstered. . - . X 06 . . 6 . 22,21 770 | 21.4 | 818 | 21.8 834
Metal houschold furniture_ ... _____..___ 28.5 {1,322 | 20.8 |....._ 37.6 | 1,313
Mattresses and bedsprings. .o ooo.. 19.6 24,3 (1,405 | 22,7 | 1,218
Office furniture. ... oo 20,8 | 672 | 24.4 | 972 23.5 886
Wood office furniture. ... ... 25,0 |- 30,4 |___.. 0.3 [-ceaea
Metal office furniture_. ... ______________ 19.3 1 (22,3 9911182 743
Public building and related furniture......... 22,2 (1,271 | 22,0 {...._. 23.0 [eaea.-
Partitions, officc and store fixtures... ...-o--. 25. 8 25.6 11,079 | 24.7 779
Wood partitions and office and store
04908 T I 24,7 |-oome- 24,0 [-oae.. 22,4 .o
Mctal partitions and officc and store
X UreS. et oo 27.3 | 954 |27.7 |1,063 | 27.6 | 1,037
Miscellaneous furniture and fixtures. . __...__. 218 [eaeo-- 16,8 [-.-- .. 16.4 |--....
Venetian blinds and shades... oo ooooenean 14.5 (... 130 |cmeeen 12,1 [ocooe
Paper and allied produets. . ... oo 14.2{ 797 (16.2 | 937 ] 13.9 937
Pulpmills. ..ol O 8.8 [cacu.- 8.2 [aeeo
Paper mills, except building paper___..._.___ 9.2] 697) 9.0 93| 7.8 727
Paperboard mills_ - .o 16.56 | 977 | 16.0 |1,411 | 15.7 | 1,145
Converted paper and paperboard products. .. 17.5 | 726 | 2.6 | 773 | 17.7 911
Paper coating and glazing. .- ... 20.4) 719 23.0( 735 | 17,7 |----_-
Envelopes. v oo e cccaeicciiacnnan 174 |, ocooe 218 [ccnean 21,8 568
Bags, except textile bags...._. [ 12,2 | 436  15.5 ( 832 | 12.4 | 1,134
Die cut paper and paperboard; and card-
board. .o iieoeomecae 14.3 faeeene 19.8 [cceens 2004 {eeau--
Pressed and molded pulp goodS...cveeu--- 23,3 [aecnnn 18,6 [-ceu-- 25,7 [-amna-
Converted paper and paperboard prod-
VLS, MCCe o e cemcmcimcmam e 18,0 | 545 19,4 (1,017 | 16.4 673
Paperboard containers and boxes. ... 16.2 | 859 [ 18.9 | 940 | 16,0 | 1,081
Folding paperboard boxes....acaacecan--- .3 | 047 | 19,5 | 867 | 17.0 789
Set-up paperboard boXes. .oeevvvcameeranns 10.0 | 623|186 |...... 25.4 |oaee.-
Corrugated and solid fiber boxes...caenu.- 19.0 | 978 | 22.4 (1,110 { 18.7 | 1,259
Sanitary food containers.._....__....._.. ) U N PR LE [eacuen 10,5 |eeunee
Fiber cans, tubes, drums, and similor
ProduetS cmeeecocnmecaccermearamanaann- 10,9 (...... 1L 1 (aeea.- 8,0 [mauun
Building paper and building board mills...... 0.5 |ceenas 105 |meeeun 10.3 [-meu--

Sce footnotes at end of table,
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Tasie B-1.—Work-Injury Rates, by Industry, 1958~70 '—Continued

1958 1960 1961 1962 19683 1964 1985 1966 1967 1968 1969 1970
SIC Rate Rate Rato Rato Rate Rate Rate Rate Rato Rato Rate Rate
Industry 2 code 3
Fre- | Se- | Fre-| Se- | Fre- | Sc- | Fre- | Se- | Fre-{ Se- | Fre-| Se- | Fre- | Se- | Fre-| Se- Fre-| Se- | Fre- | Se- | Fre- | Se- | Fre- | Se-
quen-| ver- \quen-| ver- |quen-| ver- (quen-| ver- [quen-| ver- |quen-| ver- [quen-| ver- |quen-| ver- [quen-| ver- quen-} ver- |quen-| ver- iquen-{ ver-
ey | ity ey [ty | ey | ity | ey | ity | ey | ity | ey | ity ey | ity | ey | ity | ey [ ity | ey | ity | ey ity | ey ity
Printing, publishing, and allied industries........ 27| 8.8 10,0 | 445 10.6 | 464 1.4 368|117| a1
Newspapers: publishing and printing. 271 | 9.2
Periodicals: publishing and printing 272 67| 626( 7.3 | 154 | 9.6 | 335| 9.0 | 263 | 7.7 | 257 | 7.8 | 248 | 72| 282 6.1 (... . I;E 460 1§:g 866
BooKS. . oL 2713 | 7.2 0.0 |73197| 9.6 308
Books: publishing, publishing a 5
inﬁ ........... 2731 | 5.9
Book printing.___ 2732 | 8.7
Miseellaneous publishi 274 | 5.8
Commercial printing._ . 276 | 9.2
Commercial printing, 2761 | 9.1
Commercial printing, lithographic. . 2762 | 9.3
Engraving and plate printing. 2783 | 11.1
Manifold business forms. 276 | 9.7
Greeting cards. - ... 217 | 9.6
Bookbinding and related i 278 | 10.1
Blankbooks, loose
devices. .o 2782 | 10.1
Bookl}){lndlng, and miscellaneous related
work. .
Service industries for the printing trade_

Photoengraving . ... ... ______________

Chemicals and allicd produets. ... __._..._.
Industrial echemicals.. ... ____.______.____
Alkalies and chlorine.
Industrial gases_ ...
Cyeclic intermediates and crudcs
Inorganic pigments_________._.
Industrial organie chemieals, n.e.c
Industrial inorganic chemicals, n.e.c
Plastics and synthetic materials__._._
Plastics materials; synthetic resins
Synthetic rubber. ... ... _____
Cellulosic man-made fibers. .........._....
Synthetic organic fibers, oxcept cellulosic.
Dru%s ........................................
iofogical products. ._________.___._________
Mcd{cinal chemicals and botanical prod-
L8 L 2 U
Pharmaceutical preparations.
Soap, cleaners, and toilet goods.
Soap and other detergents.______________.
Specialty cleaning and sanitation propa-
rations. ... ... _____
Cosmetics and other toilet preparations. .
Paints, varnishes, and allled products
Gum and wood chemieals.
Agricultural chemicals_ _
Fertilizers__._________
Fertilizers, mixing only,

Agricultural pesticides and other chemi-
cals, n.e.c
Miscellaneous chemical products
Glue and gelatin
Explosives. . __
Printing.

17,9 |1, 146

—
ONEROMWONURO B RO | B b

2
8
1
3
9
7
1] 372
0
5
2
2
7
7

See footnotes at end of table.
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Tasre B-1—Work-Injury Rates, by Industry, 1958-70 '—Continued 1
1958 1960 1961 1962 1963 1964 1965 1066 ‘ 67 1968 1969 1970
sSIC Rate - Rate Rate Rate Rato Rato Rate Rate 1 ato Rate Rate Rato
Industry 2 coded -
Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | So- | Fre- | Se- | Fre- | Se- | Fre- | So- | Fre- | Se- ‘ Se- | Fro- | Se- | Fre- | Se- | Fro- | Se-
quen-} ver- |quen-| ver- [quen-| ver- [quen-| ver- |quen-| ver- |quén-| ver- [quen-| ver- |quen-| ver- |q ver- |quen-| ver- [quen-| ver- (quen-| vor-
ey | ity | ey | ity | cy | ity | ey | ity | ey | ity ey | ity | cy | ity ey | ity ! ity | cy | ity | ey | ity | ey [ Ity
Petroleum refining and related industries..___._.. 29| 6.7| 89| 6.8 88| 7.6 | 823 7.7 804 8.1 660 | 8.3 880 | 8.6 903 8.3 1,036 ‘ 1,064 | 8.6 | 821 |10.87 979 | 11.3 | 1,116
Petrolevm refining4______ .. ____.._____ .3 | 1,034
Paving and roofing materials_ _.._____...._... .0 | 1,54
Paving mixtures and blocks._.__.__..____.. .9
Asphalt felts and coatings_.________.______ L
Rubber and miscellaneous plastics produets____._ 796
Tires and inner tubes.._.....__.ooo.o.._. 645
Rubber footwear__..__ . .eeooeoeooono.o..| 302| 6.2( 206 8.3 313| 83| 394 | 57 |...._| 40| | 49 || 49| ... &8 _____|HMI| _ ___|1.4]| _____j15.6] 704|10.1 | ___._
Fabricated rubber products, n.e.c. 823
Miscellaneous plastics products 866
Leather and leather produets_ ... ... .._._. 534
Leather tanning and finishing______________.. 1,013
Industrial leather belting and packing____....| 312] 9.3 | ____{ 6.0 f_.....j1L2¢ ____| 0.0 |...._] 86| i 9.1 || 74 |eeeee| 7.1 o) BB |ccaaee] 9.6 oo [ 2000 || 9.7 foeo...
Boot and shoe cut stock and findings_....__..| 313 [ 17.1{.____ | 203 |..___|22.4 [ ____J22.1{.____|23.2{ ____\2L1 | _____| 2.9 |...._|20.3 |.__. | WM |..___.122.3|.____.|310| ___ |21 ____
Footwear, cxcept rubber__._______ . ..____ 336
Footwenr not house slippers or rubber
o R 3141 ( 8.3 331
Houso sippers. .- ovomoeoacce oo 3142 111 |_____j10.1 ... |14.9 | ____)13.8|._.___.|16.8 | _____|16.6 |......|13.6 ... |15.3 |-.___| BoE® |.__._ {149 ___..1163 | ..___|18.8 | .__..
Leather glovesand mittens..________._.._____ 316 | 7.1 (.. 6.1 | .| 8.7 | 6.3 | f 5.8 (fecoo| 9.6 (ool T.0 [cocooof 5.9 oo f 68 |--e-ae| 6.3 joaoioo| 6T feeeo| TT oaee--
LUBEBEe. o e n e ceemecememan 316 1 13.6 (..__._| 6.1 |____.|13.6 |_...__|18.8|...__.|12.8(..____| 163 |___...| 16.8 (.| 16.1 | ._____| W3Q¥ |-.__...| 16.4 |_____[13.9 |._._._| 11.8 |[.____.
Handbags and other personal leather goods.... 317 9.6 |aooo| 9.1 || 10.6 ... __t10.9 |__.___[12.2 | _____|10.2 | _____|13.3 |-..._.| 13.0 |......| J34B | 651 (14.6 | 361 | 12.7| 329 | 11.8 |..___.
Women’s handbags and purses.._....__.... 3170 | 9.4 {.._) 9.0 (o | IL3 oL [32.0 [ceao| 1308 Jo [ 1200 (12,1 j o | 106 {....__) N24B |-..-_-| 14.6 |______| 12,6 |...__.| 10.9 |._____
Personal leather goods, not handbags or
PUISCS . - oo cemcm e 3172 | 9.7 || 9.3 |coo| 9.2 | 106 || 9.3 .ol Tl fooool|eeeioo|eeaoc| 180T |ooooo) NOMB (-] 14.9 (.. . [ 13.3 |.__._.| 13.4 |....._
8tone, clay, and glass products. ... _... 32| 18.5 1, 540
Flat glass. . oo ieamos 321 | 14.1 389
QGlass and glassware, pressed or blo - 322 7.2 611
Glass containers.__ .. ... ... 3221 | 7.0 740
Pressed and blown glass and glassware,
.................................... 32291 7.5 429
Qlass products, made of purchased glass______ 323 | 10.7 591
Cement L cieeicaos 324 4.1 |_.....] 4.6 |..._| 3.9 ____| 4.0 |- &1 | ____| 6.4 |..._.| 6.7 ...__.| 5.6(1,106|i6f2 | 932 | 6.0 |._.._.| 6.2 |.____| 6.8].___.
Structural clay produets. ... .. oooieoeooooo 31.2 1,500
Brick and structural clay tile...__._._____ 36.2 1,716
Ceramic wall and floor tile..______._______ o8 [cocecnf 1907 (oo { 2006 oo | 2000 |ooooo | 19,3 || 1407 oo | 173 |l | 18,9 || BB |ooaeol 1726 |l 2007 e 1704 ool
Clay refractories ... __...._._._._...| 3255)22.412,602|21.91,670|20.7 ... _|23.2|..____|23.8|.._.._|22.7| 886 |20.0|......119.8 |._____[pW7 [......| 28.8 |-.....)28.1 | ... _{26.9 [._.__.
Structural clay products, n.e.¢.oo.o....... 1,662
Pottery and related produets._..... - 1,630
Vitreous e¢hina P umbing fixtures_ —e--| 32614 15.3 |._.__.| 4.7 || 20,6 f. . ___123.5 |oo_._|24.5 | _.f 2.7 (oo 14T |ooo oo UM oo | 3807 |l 32,2 || 31.6 |_____.
Vitreous china food utensils..... I 548
Fine carthenware food utensils_....__.....] 3263 (10.6 |._.__.|101.8 |____ | 12,7 |_.._.|14.3 || 14.8 [..___.1 16,8 |____..[14.2 j ... [18.0 |- |BAB (.. ___|24.8( _.._[35.3 |-.....] 32.0 |.____.
Porcelzin clectrical supplies.._......_....| 3264 114.2 |..___.| 16,1 |_____}17.1 | ___ | 18.3 |co | 107 jo_._ . {160 | 19,2 oo | 19,9 (o |RAR oo | 17.7 |l 2104 |oo_.] 18.3 |._...
Pottery produets, me.c . _.oooo._..| 32690222 ) ____ | 181 |.__...|13.4 . (167 |___.[16.0_ ___. 161} __ . ) 20.8 | feeoaoc oo LYoo ]| 1807 |aeeo| 212 | .
Concrete, gypsum, and glnster produets._.___ , 843
Conercte brick and bloek. ... 3,179
Concrete Froducts ,except bloek and brick_ 3,006
ileady mixed concrete. , 866
Gypsum produets. -
Cut stone and stone produets....._...........

Sec footnotes at end of table.



TapLe B-1—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1962 1963 1964 1985 1908 1967 1968 1969 1970
8IC Rate Rato Rate Rate Rato Rate Rate Rate Rate Rate Rate Rate
Industry 2 codo 8
Fre- | Se- | Fre-| Se- | Fre- | Se- | Fre- [ Se- | Fre-| Se- | Fro- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre-| Se- | Fre-| Se- | Fre-| Se-
quen-| ver- [quen- ver- |quen-| ver- fquen-| ver- (quen-| ver- [quen-| ver- |quen-| ver- [quen-| ver- [quen-| ver- |quen-| ver- |quen-| ver- |quen-| ver-
ey | ity ey [ty [ ey | ity | ey | ity [ cy | ity | ey |ty [ ey |ty | ey | ity | ey | dty | cy | ity | ey { 1ty | ey [ ity
Stone, clay, and glass products—Continued
Miscellaneous nonmetallic mineral products..._ 750 15.9 922
Abrasive products - 387 20.3 |oaeoon
Asbestos produets ... __.._.__.___..| 3292 | 6.2 |._____|10.5{....._| 99| ____J1o.1].___l10.3].....|10.9]._____ 13.8 |......
Steasn and other packing, and pipe
covering. ... ooeoooiociacacooos]| 3293 | 107 || ML 4 || 9.2 f 84| 991 ) 11.8 (cauae.. 14.1
Minerals: ground or treated_______._______} 3205} 17.7 |-.____| 20.4 |._____| 19.9 |.___| 2.9 | .. _._| 237 {224 - . 22.3
Mineral wool._.._..............o._..._...] 32961 8.4 |.._...| 4.6 -...._| 62|..___| 7.6{.—_—_| 6.4 661 11.1
Noneclay refractories_.__..____..._____..| 8207|217 |.___.|18.3|....._}20.2 | _.__.|18.8 || 1556 ...l 16.6|. . 15.8
Primary metal industries. ........ooooooioaea..o 889 16.9
Blast lurnaces, stecl works, basic steel prod-
VS oo o oo 4| 816| 4.6| 704 5.3 962| 0.3 804| 54| 821 6.8| 710| 7.3 | 841 | 6.5| 940
Blast furnaces, steel works and rolling
mills. .o 3.4 78 . 4 40| 781) 33| 798| 42| 62| 4.1 813 | 4.0 541
Electrometallurgical product 6.1 ... 8 ) PRORRRR iy &% [ DRRRPR (RSN I 13.1 [-aooo L7 3 RN IS 16.5 |-caeo
Steel wire drawing and steel nails and
SPIKES . o cicceamaan 14.9 17.3 27.3 | 7071 26.9 (1,049 | 29.7 30.3 | 1,364
Cold rolled sheet, strip, and bars 13.8 18.5 23.8 11,436 | 20.7 | 761 | 25.8 25.0 | 1,048
Stee! pipe and tubes.._....___._ 3 13.0 11.8 21.9 11,201 | 16,8 | 966 | 22.0 22,5 | 1,272
Iron and stoel foundrics.. 5 23.0 25.0 28.4 1,406 | 29,2 [1,498 | 27.2 33.3 1 1,439
Gray iron foundries_.._.._ . 23.8 24.5 {1 28,3 {1,294 | 28,8 [1,449 [ 27.9 35.9 | 1,639
Malleable iron foundries. .. 3 18.9 24.9 23.2 11,736 | 26.8 11,313 | 24.3 29.6 [ 1,131
Steel foundries..oo._ . .ooooo.o... X 23.4 26.2 30.9 (1,500 | 31.0 (1,659 | 26.4 28.8 | 1,100
Nonferrous primary smelting and refining ¢.__ . 9.9 10.1 10.2 11,001 | 9.2 (1,057 | 10.6 12.3 | 1,036
Primary smelting and refining of copper-.. . 12.4 13.1 15.4 (1,882 | 13.5 (1,219 | 14.3 17.5 | 2,109
Primary smelting and reflning of zinc_.__ . 15.6 18.5 18.5 | 896 1 16.0 2,493 | 18.6
Primary produetion of aluminum.... .._._ . 9 . 6.6 5.4 4.3 | 341| 4.6 | 462 5.9
Nonferrous secondary smelting and refining.. _ . 21.4 (_____. 27.9 [ooe.. 27.1 [emeoo- 31.8 32.0 - 41.7
Nonferrous rolling, drawing and extruding_.._ 335 | 11.0 (1,110 [ 11.5 | 729 | 10.4 |1,078 | 11.3 | 796 | 11.7 12.2 15.3
Rolling, drawing, and extruding of copper.| 33561 | 10.1 (1,000 | 0.7 {1,125 | 9.9 | o 10.3 | 879 11.7 11.8 13.7
Rolling, drawing, and extruding of
aluminum 33562 | 10.2 {o.o... 12,7 |aeenan 8.1 |...... 9.8 [aceeae 8.6 |aave-n 10.2 18.0
Nonferrous r
M. ccecm————— 3366 | 12.3 |.---.. 12.4 ... 14.1 |...__. 11,9 Jamaooo 12.0 |...._. 12.6 16.56
Drawing and insulating of nonferrous
WO, oo 3367 | 12.1 (1,397 | 11.5| 325 | 12.0| 795 13.5 | 522 | 14.8 | 404 | 14.6 15.2
Nonlerrous foundries. .. - 336 | 16.0 (1,071 | 10.0 |1,647 | 21.0 (1,668 | 20.1 (1,070 | 18.9 |1,077 | 22.9 29.3
Aluminum castings__.______ - 3361 | 15.4 |...___ 18.8 (1,139 | 22.9 | 830 | 20.3 {1,183 | 18.9 ] 9040 | 23.1 28.3
Brass, bronzc, copper castings. -| 3362 )20.0| 857 21.4 (3,366  20.9 | 866 | 21.5 {1,002 | 20.5 |1,054 | 23.4 29.1
Nonferrous castings, n.e.c...__... .| 3369 ) 13.6 |--_-.. 17.3 (1,156 | 17.7 |3,877 | 18.5 | 9047 | 17.6 [1,374 | 22.0 3l.1
Miscellancous primary metal industries. _ - 339 | 14.1 [1,042 | 17.8 (1,433 | 18.5 (1,324 | 21.4 |1,031 | 20.0 | 997 | 23.2 30.6
Iron and steel forgings........_.. - 3391 | 14.0 [1,276 | 17.5 |1,004 | 17.1 (1,077 | 20.5 (1,033 | 18.6 1,024 | 22.2 28.1
Primary metal industries, n.e.c._.__.._____ 3399 | 16,5 |...... 215 |-oeos 19.7 |. ... 26.8 [aacans 25.6 |- 26.3 37.4
Fabricated metal produets_....._.....__.....__.. 341 14.5 (1,023 | 156.4 ( 986 | 15.1 851 | 16.1 900 | 16.9| 773 | 16.4 21.1
341 | 5.8 626 7.0| 490| 6.8| 645 | 7.0 5 7.3 9.1
342 | 10.2 | 491 | 11.6 | 510 | 11.3 | 569 | 12.2 | 503 13.1 17.4
Cutlery 3421 | 13.9 |.._._. 14,3 |...._. 17.8 | 39 14.7 |.._.. 15.6 12,8
Hand and edge tools.......__ 3 14.3 | 556 | 16.1 747 | 14.0 {1,133 | 17.5 | 7567 10.3 24.1
Hand saws and saw blades__ | 3425 | {o..__. 16.0 (... 10.8 [-.__. 12,8 |...._. 9.2 16.0
Hardware, N.e.e. .o oo oo iimimenaaee 3429 | 8.1 363 | 9.2 353 | 9.3| 407 | 9.6 | 411 10.5 15.4

See footnotes at end of table.
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TasLE B-1.—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1962 1963 1964 19685 1966 1968 1969 l 1970
SIC Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate
Industry 2 code3

Fre- | Se- | Fre- | Se- | Fre-| Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- Fre- | Sc- | Fre- | Se- | Fre- | Se-

quen-| ver- lquen-| ver- |quen-| ver- |quen-| ver- [quen-| ver- |quen-| ver- |quen-| ver- jquen-{ ver- quen-| ver- [quen-| ver- |quen-| ver-

cy ity cy | ity cy ity cy ity cy | ity cy | ity cy ity cy ity cy ity cy | ity cy | ity

Fabricated metal products—Continued
Heating apparatus and plumbing fixtures.__.. 343 | 14.7 (1,343 | 15.1 947 | 13.3 | 730 | 14.6 |1,080 | 16.1 (1,164 | 16.1 | 764 | 17.2 ( 041 | 18.3 19.6 (1,228 | 22.1 942 | 21.7 | 1,319
Enameled iron and metal sanitary ware._| 3431 | 13.9 |._____ 1.8 (... 1.0 |._____ 11,6 { .- 13.9 |...... 16.0 |__.._. 14.2 ... 17.3 19.6 11,248 | 23.7 |..___- 34.8 |ocu..-
Plumbing fittings and trim (brass goods) - 3432 | 13.5 |...... 16.1 |...___ 16.2 |...__. 170 |- 20.3 | 551} 18.4 456 | 21.4 618 | 20.1 21.4 11,239 | 23.6 | 872 | 20.8 984
Heating equipment, except electric_______ 3433 | 15.5 11,685 | 16.7 | 844 | 12,9 | 417 [ 145 917 | 16.0 {1,032 | 156.5 | 989 | 16,1 939 | 17.7 18.6 1,216 | 20.9 | 840 | 18.4 | 1,180
Fabricated structural metal produets.. - 344 | 10.9 (1,513 | 21.5 [1,526 | 20.6 [1,209 | 21.7 |1,343 | 21.8 {1,090 | 22.6 (1,474 | 24.8 (1,286 | 26.8 27.9 (1,460 | 30.0 (1,660 | 29.0 | 1,367
Fabricated structural steel . _______ 3441 | 21,8 {2,108 | 22.8 (1,841 | 22.4 |1,839 | 23.4 (1,931 | 23.0 1,016 | 26.8 (1, 27.8 11,581 | 33.9 33.3 |1,884 | 36,6 11,530 | 36.4 | 2,217
Metal doors, sash, frames, molding and_
trime ...l 23. . 9 18.7 20.1 21.2 23.0 11,533 | 23.7 |1,044 | 29.2 726
Fabrlcated plate work (boiler shops; 9. .8 18.5 24.7 24.0 026.0 11,318 { 26.0 |1,624 | 21.2 962
Sheet metal work . .8 . 1 . 6 27.1 24.3 (1,405 | 28.6 {1,677 | 28.2 | 1,248
Architectural & ornamental metal wor. .3 26.1 31.2 |1,296 | 32.4 11,356 | 32.3 | 1,424
Miscellaneous metal work. ... 3449 | ____ | .. |o. oo |ame o] a i ferem|emm e e[ e e[ o | s [ e 33.9 |- 34.1 |...... 33.1 |.uooe.
Screw machine products, bolts, etc__ 16.4 | 516 16.2 | 541 | 18.5 | 569 | 20.7 868
Screw machine products 14.8 | 483 15,8 | 448 | 17.6 | 418 | 10.5 671
Bolts, nuts, screws, rivets, and washers... 17.7 | 54 16,4 | 613 19,3 | 697 { 21,7 | 1,030
Metal stampmgs ......................... 11.3 | 615 12.4 | 666 | 12.9 | 811 ) 12.4 827
Coating, engraving, and allied services_.. 30.1 | 879 27.3{ 844 [ 29,7 002 | 32.0 904
Plating, polishing, anodizing and colormg_ 29,8 | 889 29.2 | 763 | 30.0 | 846 | 36.9 | 1,077
Contmg, engraving, and allied services,

Te@.C o e e e e m—mamememmmem 30,7 |ocnooo 23.0 |.__... 28,9 |_..._. 23.7 Joeeeee
Mlscellaneous fabricated wire products - 24,2 | 808 27.0 | 589 {26.2| 887 {28.1 980
Misccllancous fabricated metal products__.___ 21.3] 772 24,5 | 802123.8| 826 | 2L9 835

Metal shipping barrels, drums, kegs, and
pails_. ... 20.3 [-_-_.. 22,7 foe-o-. 22,7 |-l 29,7 (oo
Steel springs. ... 34.4 (... 3.5 |- LY (% T R R I
Valves and pipe fittings 21,6 834 24,2 643 | 21.4 | 631 ) 20.3 635
Fubncatcd pipe and fabricated pipe .
fittings___ ... ... 2L3 |, 219 (... 26,4 (1,923 | 25,7 837
I‘nbricuted metal produets, n.e. 16.5 |-cun-n 214 |ocones 23.2 |.__... 17,7 ...
Machinery, except cleetrieal_______________.________ 13.4 | 564 13.2 | 633 | 14.1| 576 | 14.0 583
Engines and turbines_._____ ... ______. 7.9 325 8.1 468 | 9.8 599 | 6.9 293
Steam cngines, turbines and generator
wmitS. - e iiiicmeeeeeeean-| 3611 | 5.6 206 (. ....|--...| 5.2 | 462 | 4.9 | 276 | 4.8 567 | 6.8 (| 86 [ o feooofeuoaas 5.4 ... 2.8 | focmc e
Internal combustion engines, n.e.c. 10.0 | 426 9.5 580 (..___j._..__ 8.4 362
Farm machinery and equipment. _._._._______ 11.7 | 8268 13.6 | 613 | 11.4 | 893 | 1223 734
Construction, mining, materials-handling
machinery_ ... _____ ... 17.9 | 900 17.3 | 786 | 19.7 702 | 20.6 902
Coastruction machinery and equipment_ 15.9 | 946 17.1 942 | 18.0 | 607 | 16.4 676
Mining machinery and equipment..___.__ 24.6 | 473 27.8| 704 | 32.5 |1,198 | 27.5 | 1,056
0il ficld machinery and equipment__ 149 |...... 18.7 | 694 ) 18.2 | 589 | 2L1 [ 1,417
Elevators and escalators___._.__.__._ 28,6 ... 213 |- 33.9 |._.__. 36.4 | 1,078
Conveyors and conveying equipment._ __. 19.6 {--.__. 16.9 b femeas]eemae 30.0 | 1,228
Hoists, industrial cranes, and monorail
systems _________________________________ 12,0 |-cann- 10,2 ). 13.8 |- 16.7 508
Industrial trucks, tractors, and stackers. . 13.6 |- 1L fo____ 16,1 fo_.. ) v B P
Metalworking machinery and cquipment. 12,5 | 453 12,9 | 629 | 13.9 | 581 | 14.6 572
Machine tools, metal cutting types 11,9 | 318 12.0 | 677 | 11,5 | 6569 | 10.6 527
Machine tools, metal forming types._ 16.1 | 825 18.4 |1,654 | 21,4 | 877 | 20.6 | 1,181
Speelal dies and tools, jigs and fixtures.. 12.4 | 444 1.5 ) 441 | 13.6 | 530 | 16.5 581
Machine tool aeccessories and measurmg
AeVICeS. - iieiiiaan 12.2 | 319 13.5 630 | 14.2 | 637 [ 12.8 |.._...
Metal working machinery and power
hand tools.. ... . ... ... 1.9 | 643 14,0 | 459 [ 13.2 ] 331 | 13.8 547
See footnotes at ond of table.
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TasLe B-1.—Work-Injury Rates, by Industry, 195870 *—Continued

1058 1060 1961 1962 1963 1964 1965 1966 1067 1068 1960 1970
SIC Rate Rato Rato Rato Rateo Rato Rate Rate Rate Rate Rate Rate
Industry ? code 3
Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre-| So- | Fre-| So- | Fre-| So- | Fre- | Se- | Fre-| So- | Fro-| Se- |_Fre-| So- | Fre-| Se-
quen- ver- jquen-( vor- |quen-| ver- jquen-| ver- (quen-| ver- jquen-| ver- (quen- ver- (quen-| ver- |quen-| ver- |quen-| ver- fquen-| ver- |quen-| ver-
ey | ity | ey [dty | cy [ ity [ ey | ity | cy | ity | ey | ity | ey | ity | ey | ity | cy | ity | ey | ity | ey | ity | cy | ity
Machinery, except slectrical—Continued
8pecial industry machinoery_..._.............. 356 [ 12.8 | 716 | 149 | 704 | 13.9 | 642 | 13.9 749 [ 14,1} 921 | 147 | 747 ] 15.0| 613 | 154 563 | 16.6 | 684 | 150 | 610 | 17.8 [ 738 | 18.7 895
Food products machinery - - 35651 1 11.5 | 455| 14.3 | 572 | 14.0] 9057 | 12.4 | 440 13.1 045 | 12,8 | 536 | 14.7 702 { 13.6 | 588 18.2 | 772 | 13.9 495 | 19.0 564 | 17.4 470
‘Textile machinery....... - 35562 | 11.4 | 482 | 14,7 950 | 13.6 [ 501 [ 15.0 | 957 | 12.8 533 [ 15.3 | &80 | 13.9 [ 492 | 16.1 522 | 14.7 | 577 | 15.4 560 ( 17,3 | 955 | 15.3 759
Woodworking machinery- - - 3553 | 13.8 |.....-| 18.8 [...... 14.7 (... 1.7 ... 141§ ... 18.3 |.....- 20.2 |.c.--n 17,2 [..o--- 19,0 [ 12.8 |------ 16.2 {...... 22,8 4 _._.._
Paper industries machinery____.._________ 365411531 692 ] 18.2| 679 (129 |..__.. 1.6 | 899 | 150 |._..... 16,1 |1,558 | 15.4 | 429 ]| 18.0 |1,162 | 16,4 | 750 ) 15,2 |----.- 17.1( 783 | 18.9 | 1,044
Printing trades machinery and equipment_| 35556 | 12.1 | 463 | 14.8 | 992|149 | 329 151 | 835 14.1 | 769 | 13.1 | 633 | 13.2 | 502 | 14.1 18,71 7091 13,9 |-c-... 179 72k 13.5]......
Special industry machinery, n.e.c......__. 3550 | 14.0 (1,253 | 13.3 | 547 1 13.6 | 487 | 14.3 | 767 | 15.3 (1,274 | 15.4 | 740 [ 16.0 | 708 | 15.5 | 466 | 16.2 | 565 | 16.6 [ 413 | 17.5| 613 | 16.9 731
General industrial machinery and equipment._ 356 | 9.7 4461 10.9| 608 ) 9.9| 584 10.5] 486 | 9.9 11,3 514|123 | 490 14.3 | 471(13.3 | 564 | 13.3 | 441 14,3 | 580 | 14.2 610
Pumps, compressors, and pumping ’
equipment______..____._. 3561 1 10,5 | 253 [ 12,5 769 | 11.3 | 808 | 11.8 | 569 [ 11.6{ 901 [ 1.9 | 560 | 13.7 | 618 15.8 | 566 157 | 468 | 13.6 | 416 16.0 | 627 | 14.7 719
Ball and roller bearings._.. - 3562 | 7.8| 436| 6.9 624 5.9 1741 6.0| 273 | 6.0| 360 | 6.2 242{ 7.2 312 | 8.4 | 222} 7.5| 329 6.9 |..___. 8.5 3891 7.3 356
Blowers, exhaust and ventilation fans.....| 3564 [ 12,1 991 | 11,2 | 9006 [ 12,1 | 710 | 1.4 | 817 9.3} ... 1,9! 841 (12,1 765|157 | 616 | 14.4| 738 | 16.8 |...... 13,5 905 | 18.5 711
Industrial patterns. _.......o.......... 3566 [...... RN (RO PO RO SO VDU RN PSRN NI SR N 11.0 |-ee.o. 9.6 |...._. 1.4 ... 10.2 |oeeo| 187 oo e [ P
Mechanieal power transmission cquip-
MeNt . e 3566 | 0.3
Industrial groccss furnaces and ovens | 3567 9.4
General industrial machinery, n.e.c.......| 3569 | 10.9
Office, computing, and accounting machines__ 357 | 4.0
Compuung and related machines__.. 3571 | 2.6
Typewriters. ...................... 3572 | 4.2
Scales and balanees, except laboratory . 3576 | 17.0
Office machines, n.¢.e............_. 3579 | 7.0
Service industry machines__....__... 368 | 10.2
Automatic merchandising machines...... 3581 | 17.3
Commercial laundry and dry cleaning
machines. ... oo 3582 | 9.2
Refrigeration machinery, air conditioning
NS - iieiiciaos 35851 8.5
Measuring and dispensing pumps .| 35861 11.2
Serviee industry machines, n.c.c... J| 3580 | 14.4
Miscellaneous machinery, excopt clectrical . __. 359 | 14.1
Machinery and parts, oxcopt electrical,
4 B 3699 | 8.6
Electrical machinery, equipment, and supplics. . - 36| 4.9
Electric transmission and distribution cquip-

Ment . i eiciaas 36l | 3.8 263 | 6.8 290| 5.2 415| 5.2 171 5.3 6.0 6.0 264 82| 431 8.4 369
Electric measuring instruments...._...... 3611 | 4.6 |......] 5.6[...._. 5.5 ... 8.7 [-camns 6.9} ._... 6.7 56 8.7 ... 7.8 366 | 6.8 |...._.
Power, distribution, and speeialty trans-

fOrmers. ..o eiiaaoo 3612 | 3.2 |.....| 4.5 .c...- 4.0 4.3 4.3 5.0 5.4 6.1 ).._... 10.3 10.3
Switchgear and switchboard apparatus...| 3613 | 3.6 155 | 4.1 4.5 4.6 4.4 6.9 52) 3027 7.1 8.3
Electrical industrial apparatus .- 362 | 5.8 303 | 5.9 8.4 6.7 6.4 7.3 9.3| 288 9.3 9.7
Motors and gencrators.. . .. .| 3e821| 5.4 481 | 6.0 6.7 6.8 8.3 7.5 10.8 1 373 | 9.4 1.2
Industrial controls_.._. .. | 3822] 6.0 204 | 5.6 6.3 8.1 5.8 5.4 53 |.oo.- 8.1 5.9
Welding apparatus_.._....... | 36237 8.5 (...l 9.5 ..... 8.5 8.9 8.2 12,1 10.9 14,2 11.8 8.7
Carbon and graphite produets... .| 3624 6.2 .....] 57|...... 6.8 7.0 8.0 8.3 9.1 11,8 14,0 15.4
Electrical industria) apparatus, n.e.c. J 3629 6.6 [.....] 2.7 |-eeo.- 4.0 2.6 5.2 4,3 8.8 6.9 Tl Jeeeoelaaaaan
Household appliances._............... - 363 | 6.4 4221 7.9 7.5 7.8 7.5 7.4 @6 10.3 10.6
Household cooking cquipment. .. | 3831 |...._. ceee 18,8 [ 10.9 9.2 10.3 10.4 10.7 18.6 14.0 15.3
Household refrigorators and freezers._. | 3832 3.8 (--.-] 3.7 |.-.-.. 3.0 3.4 3.6 4,3 4.4 4.4 5.7 5.4
Household laundry cquipment. . | 3833 47| BT|.... 0.6 4.8 4,4 5.4 8.7 4.5 8.0 8.6
Electric housewares and fans.. | 3634 60 (|......] 79|...... 7.5 |. 8.0 9.2 9.1 8.7 11,0 10.4 12.2
Household vacuum cleaners. - 3636 | 2.8 (......| 3.0{...... 2.0 3.1 4.5 6.1 4.6 12.9 15.4 15.4
Sewing maehines_........_._ | 3630 81 j......|10.4 ... 7.7 7.8 13.9 7.0 5.1 5.5 8.1 9.5
Household appliances, n.e.e.........._.__. 3639 | 13.3 [.....| 17.6 |o.con]oemoan 24.8 20.8 152N PR PO RN BIPON IPRIIPN ISR RPN U PO M RO EER

See footnotes at end of table.
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Tasre B-1—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1962 1963 1964 19656 1966 1968 1969 1970

SIC Rateo Rate Rate Rate Rate Rate Rate Rate
Industry? code 3

Rate Rate Rate

Fre- | Se- | Fre- | Se- | Fre- ( Se- | Fre~- | Se- | Fre- | Se- | Fre-| Se- | Fre- | Se- | Fre- [ Se-
quen-| ver- |quen-| ver- |quen-| ver- iquen-| ver- (quen-| ver- [quen-| ver- (quen-| ver- |quen-| ver-
ey | ity ey ity ey | ity ey ity ey ity ey ity ey ity ey ity

Fre- | Se- | Fre-| Se- | Fre- | Se-
quen-| ver- (quen-| ver- (quen-| ver-
ey ity ey ity cy ity

Electrical machinery, equipment, and supplies—

Continued
Electric lighting and wiring equipment._______ 364
Electric lamps. 3641
Lighting fixturi 3642 | 1

Current earrying w
Noneurrent earrying wlrlng devices.
Radio and television reeciving sets.....
Radio and television reeeiving sets_--
Phonograph reeords.. ... __._ ... __._._. 3652 | ...

3

£

—
£2 0 1 o 1 O 0
~ Do S0

Communieation equipment____.___.______ 366 | 2.7
Telephone and telegraph apparatus_.. 3661 1.9
Radio and television apparatus.._.... 3662 | 3.0
Eleetronic eomponents and accessories. ... 367 [ 5.0
Eleetron tubes, receiving type. .. ... 3671 1.6
Cathode ray picture tubes._.._._.____ 3672 | 5.8
Electron tubes, transmitting..._.__..___. 3673 | 5.5
Semiconductor (solid state) and related
devVieeS. - oo b {0 £ 20 R [PPSO PRI IR ORI ISR PPN RPN PP S 31 D, 21 I .6 ... 2% DO, A A PO, 228 .
Electronic components and aceessories,
....................................... 3679 | 6.0 229 279 | 6.8 8.0 195| 9.8 308| 9.6 266
Mlscellnncous clectrical equipment and
supplies .. . e 369 5.6 | 181 .7 7.9 11,9 | 363 | 10.5| 432 | 8.6 340
Storage batterics. 3691 | 14.3 | 369 . 170 e ecmae e b e 2700 ] 26,7 (.
Primary batterics, dry and we 3692 | 7.2 . 106 | ool e[ ) B3 [ail| B2 (.| 6.4 |......
X-ray apparatus and tubes. 3693 | 5.4 . 4.2 .| 49 . HHY|------] 3.8 [ 209 || B4 ...
Dngme cleetrical equipment. .. _._.__ 3694 | 3.3 3 4.1 280
Electrical equipment and supplies, n.e. e..| 3609 | 42| ... 3 11.4 .- 82| ...--| H4l|------| 9.4 |...._|] 68| .| 81} ...
Transportation equipment ... ... ......... 37| 6.0} 479 6.1 530 | 59| 49| 6.1 400 | 6.2 390 6. 6.6 | 370 | 7.1 435 7.4 423 | 8.0 487 7.9 488
Motor vehieles and equipment._.._ ... 371 55| 348 5.2 | 398 4.7| 313 | 4.9 277 | 4.7 266 | 4. 4.7 220 4.9 330 58] 204| 6.1 414 5.3 309
Motor vehicles..___._ ... ... ... 3711 3.3 275} 3.3 235| 2.7 268 3.0| 217 | 2.8 287 2 2.3 169} 2.3 196 2.1 1451 2,2 | 268 | 2.0 162
Passenger car bodies 3712 | 2.8 90 | 2.4 126 | 2.1 209 1.6 68 1.8 147 1. 1,1 47 .9 55 .7 203 .6 182 .8 55
Trueck and bus bodies..........__..__ 3713 | 18,1 |-__... 18.0 |1,338 | 16.9 j-.-... 16,5 [-._... 19.0 | 356 | 19. 22,7 621]18.6| 312 35.1 11,225 | 40.7 {1,454 | 23.4 | 1,024
Motor vehicle parts and aceessories. 3714 | 57| 330 | 52| 366 | 49| 200 4,9 286 | 4.4 223 4. 4.7 243 | 53| 396 6.4 351 6.0( 38 | 59 331
Truck trailers. ... ... _......_._ 3715 | 21.6 |- __._. 25.5 [-...-- 18,4 [.__._. 23.0 (1,435 | 20.7 | 857 | 24. 22.7) 830 .. }c.... 28.6 | 557 | 27.0 |1,808 | 24.3 | 1,484
Aireraft and parts. 372 | 3.5| 349} 3.6| 407 | 3.5| 202 | 3.3| 348 3.3 | 280 3. 3.3 | 45| 4.7 205 39| 27| 43| 26| 4.5 277
Adreraft. oo oo iicaeaen 3721 | 3.0 | 381 | 26| 478 | 2.6 | 235| 2.4 | 341 | 2.56| 333 2 2.8| 26| 4,0 203 2.6 109 3.7 185| 3.8 209
Aireraft engings and engine parts..... 3722 | 3.8| 231 | 3.8| 373 | 3.8 206 | 3.8| 302 | 3.8 205 ( &. 3.2| 221 3.0| 225 50| 175| 6.1 201 | 4.8 215
Aircraft propellors and propeiler parts....| 3723 | 4,9 |...... 8.7 |oceeen 3.9 |...... 3.8 140 6.0 04! 4, [: 7 O R 5.3 61 6.3| 43| 0.3 102| 9.8 546
Aircrnrt parts and suxiliary equipment,
.................................... 3720 | 4.7 5.6 | 402 | 48| 260 | 4. 50| 377| b4 186 6,6 | 283, 4.9 298 5.6 277
8hip and bont building and repairing... 373 | 18.3 10.4 (1,074 | 22,7 |1,274 | 24. 21.6 (1,140 | 10,8 (1,330 8,3 11,237 | 18.8 |1,424 | 18.5 | 1,348
Ship building and repairing.--........ 3781 | 16.7 17.7 |1,143 | 19,7 11,421 | 21, 18,2 1,215 { 16.6 |1,318 4,6 11,276 | 13.8 (1,167 | 14.1 | 1,451
Boat building and rcpalrlng 3732 | 31.4 27,0 | 766 | 36.6 | 600 | 38, 36.1 | 812 | 35.5 1,447 1.8 (1,004 | 34.8 (2,254 | 35.2 058
Railroad equipment__.._ 374 { 7.5 10.0 566 | 0.4 | 650 | 11, 11,2 | 930 | 11,9 (1,085 5.3 2,083 | 12,1 858 | 16,6 | 1,503
ocomotives and par 3741 | 6.1 3.6 301 | 3.4(...... 4, 5.8 |.o..- 2.5 |...... 1,5 [ oo 1.8 |.-.... 1,4 ...
Railroad and streot cars. 3742 | 0.4 14,41 730 | 13.0 | 775 | 15. 14.2 |1,302 | 16,5 (1,341 23.0 12,667 | 17.4 {1,108 | 24.4 | 2,190
Motorcycles, bicycles, and pal 375 | 25.1 13,3 |.-.-.. 13.4 |...... 15, 14,0 |...... 15,0 [...... 14,0 |...... 16.2 [.onu.e 12,5 |......
Miscollancous trnnsportntlon equipment...... 370 [ceee-n 31.6 (1,407 | 31.1 (2,085 37.6 |1,504 | 30,9 [1,801 | 33.3 | 1,560
Traller coaches. ... oo oooonoiaaiaas 3701 |...... 30.0 (1,353 | 32,7 |2,493 37.5 1 778 | 39,5 (2,128 | 34.9 | 1,710
See footnotes at end of table,
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Tasre B-1.—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1962 1963 1964 1966 1966 1967 1968 1869 1970

SIC Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate
Industry 2 z0de 3

Fre- | Se- | Fre-| Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre-| Se- | Fre-| Se- | Fre- | Se- | Fre-| Se- | Fro-| Se- | Fre-
quen-| ver- |quen-| ver- |quen-| ver- |quen-j ver- |quen-| ver- [quen-| ver- |quen-| ver- |quen-| ver- |quen-| ver-
ey | ity cy | ity cy | ity | cy | ity cy | ity [ ey | ity cy | ity ey | ity cy | ity

Se-
quen-} ver- jquen-| ver- |quen-| ver-
cy | ity cy ity cy ity

Instruments and related produets. ... ._..___._. 38

6.5 | 261 6.8 208( 6.0 | 266 6.2 237 283 | 7.8 374 | 8.2 | 266 | 7.9 270
Engineering and scientific instruments__...._ 381 | 4.8| 208 | 4.3 | 183 4.3 | 213 4.2 152 399 | 6.9| 162 | 6.4 | 212 | 5.8 [......
Mechanieal measuring and controlling devices.- 382 | 6.6 347 | 7.2 402 | 7.4 225 7.3 | 256 448 | 9.0 | 408 | 11.0 | 361 9.0 332
Mechanical measuring and controlling in-
struments__ . ... .....o.ol... 3821 | 5.6 7.0 6.8 7.4 8.6 .2 9.3
Automatic temperature controls..._.._._. 3822 | 5.6 . 8.5 7.2 0 .3 8.6
Optical instruments and lenses._ _._......__._. 383 | 5.6 6.7 8.6 |. .8
Surgical, medieal, and dental equipment.__._. 384 | 7.0 8.5 7.4 .8
Surgical and medical instruments and
apparatus. ... ... 3841 | 8.1 9.3
Surgical appliances and supplies.......... 3842 | 5.9 6.2
Dental equipment and supplies. __.._.... 3843 ! 9.6 7.8
Ophthalmie goods. ... ... 385 | 3.9 4.9
Photographic equipment and supplies 386 | 5.8 5.9
Watches and eloekS. . ... .o.oooooooiiioioan 387 | 6.6 6.4
Watches, clocks, and parts except watch-
LSS - ot 3871 | 4.6
Miscellaneous manufacturing industries. ._._._._. 39| 12,0
Jewelry, silverware, and plated ware_ __...._. 391 | 6.8 ... 72 |aeee- 7.3 [-.o-o.
Jewelry, precious metal .. _.__.____.__ 3011 | 5.8 |.-.... 5.9 (... 7.1 |ooaoe
Silverware and plated ware_.._.__.._. 3914 | 8,0 .---.- 7.8 [-ecmo- 7.1 e
Musieal instruments and parts__._..._. 303 | 9.8 |...... 129 |...... 12,0 foaoooo

Toys, amusement and sporting goods..-
Games and toys. ..
Dolls............_.
Sporting and athletic goods, n.c.c._.

Pens, pencils, office, and art materials_ _
Pens, mechanical peneils and parts_......
Lead pencils, erayons, and artists’ ma-

terials
Carbon paper and inked ribbons._ ..
Costuine jewelty, buttons, and notions

Needles, pins, hooks and eyes, ete.. .. . N SO
Other miscellancous manufacturing indus - 399 | 13.9| 747 | 14.9| 780 | 13.5 | 882
Brooms and brushes. ... ....._.._.._. 3991 | 14,5 |.._... 17.0 [o-cnet 16.2 [......
Signs and advertising displays.. 3993 | 13.2 |...... 16.6 |----.- 13.3 |-
Morticians’ goods. _...__.._..__... 3994 | 17,6 |.-...- 3.0 [-aaeee 13.6 |.o....
Hard surface floor coverings, n.e.c. .. 3996 | 14.4 | 679 | 13.1 |...... 9.8 |-cene-
Manufacturing industries, n.e.co_....._... 3999 { 13.3 |.-...- 13.7 [-oaeen 13.8 ...

See footnotes at end of table,
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Tasrz B-1—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1962 1963 1064 1065 1966 1968 1969 1970
SIC Rate Rate Rate Rate Rate Rate Rate Rato Rate Rate Rate
Industry 2 code 3
Fre- | Se- | Fre-| Se- | Fre-| Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- Fre- | Se- | Fre-| Se- | Fre- | Se-
quen-| ver- fquen-| ver- quen-| ver- |quen-| ver- (quen-| ver- quen-| ver- quen-| ver- jquen-| ver- quen- ver- |quen-| ver-.|quen-| ver-
cy | ity | ey [ty | cy | ity | ey | ity | ey | ity | cy | ity | ey | ity | ey [ ity cy | ity ey | ity cy ity
Nonmanufacturing
44.2 | 8,042 43.9 8,253 | 44.7 |8,764 | 42.9 |7,539 41,6 10,289 41.2 7,153 | 41.6
42,6 | 8,658| 42,0 8,149 | 43.3 (9,043 | 41.9 {7,730 41,4 |10,598| 41.1 7,066 | 41.6
61.5 [12,062| 65.5 (9,432 | 64.0 [4,808 | 69.4 4,356 44.9 | 4,088] 43.4 9,327 | 45.4
23.7 | 3,114| 23.9 (3,525 | 22,5 (3,331 | 23.3 (4,103 21.4 | 3,286( 22.0 3,467 | 23.7
20,7 | 3,341; 22.0 |2,659 | 17.8 |3,184 | 17.9 |3,431 16.1 | 3,008]| 15.2 |2,622 | 18.8
32.9 | 5,841| 25.7 13,588 | 31.7 |6,150 | 39.7 {9,087 43.0 110,981] 42.2 |9,015 | 45.2
11,9 | 2,329 12.9 (2,411 | 13,2 |1,352 | 13.8 |2,719 12.8 | 1,5622) 13.0 [1,567 | 15.2
............ 53.3 5,827 | 69.2 | b,043| 62.4 18,487 | 52.6 |7,223 | 62.0 |6, 771 60.0 | 6,216( 65,2 |7,019 | 66.8
.............................. 29,6 16,620 | 33.2 | 2,998| 35.0 14,876 | 37.1 8,218 | 29.3 {5,828 27.6 | 4,072) 26.8 (7,196 | 21.4
131 RO RO URAON DRNSUISURNION) INSIORRUN Rutoiouu DRSSPI DESRORSIION NOSIROION D 18.5 (3,445 | 13.7 | 1,365 14.9 (2,048 | 14.5 (1,282 | 20.7 |3, 16,8 | 1,016] 19.4 (2,726 | 19.1
Nonmetal mining and milling 8. ______. | o | oo | 20.6 (2,244 | 20.4 | 2,350 21,8 (2,314 | 21.3 |2,814 | 21.6 |2,440 23.3 | 8,071 22,5 (2,404 | 24,1
Clay-shale__ ..o o e e 23.8 11,624 { 25.9 037) 29.1 (2,792 1 28.0 {2,386 | 27.7 {1,972 26.4 | 1,497] 27.2 |2,640 | 28.5
Gypsum_.._.__.___.... 6.6 (1,023 | 6.1 1,433| 5.5 (1,078 | 4,911,782 | 5.5 {1,996 6,8 | 1,243 8,0 (1,368 | 4.6
Phosphate rock. 11.8 (3,070 | 9,4 | 2,714] 11.6 |2,017 | 14.0 |3,599 | 16.8 |3, 906 20.0 | 1,758, 9.5 (2,764 | 5.2
Potash_.___ 39.2 (5,784 | 31.9 |15,901( 26.1 (4,739 | 30.8 |3,247 | 29.2 {4,161 31.3 | 2,483) 25.5 |4,741 | 30.5
Salt..._. 24,8 |2,687 | 19,0 | 1,626] 18.3 11,346 | 17.4 (2,341 | 17.1 |2,262 28.8 112,410 29.5 |2,028 | 27.1
Sulphur 16.0 | 733 | 14.1 | 1,736( 12.8 | 414 | 13.0 3,022 | 11.6 1,975 16.1 16.3 | 864 | 11.4
Misecllancous nonmetals. . 16.4 12,373 | 18.6 | 1,228/ 19.4 12,062 | 20,3 |3,611 | 19.9 |2, 246 20.1 [ 2,626{ 21.2 2,279 | 29.5
Sand andgravel.._._.__....._ 20,1 (3,867 | 18.6 | 2,807 18.5 (3,030 | 17.9 |3,013 | 19.1 |2,771 20.2 | 2,498 19.4 [2,820 | 19.6
Btone quarrying and milling 8 16.2 (2,825 | 17.0 | 2,709| 17.0 2,585 | 16,2 (2,172 | 17,7 |2,640 16.6 | 2,503 17.1 |2,440 | 18.3
Cement. .o e e e el 3.9| 0961 4.7 8811 50! 045( 5.4 /1,296 | 6.7 11,153 6.4 | 1,451) 6.0 |1,325 | 6.6
Granite e e e e 26.4 (4,127 | 26.9 | 6,939 26,0 (3,532 | 21.6 |2,810 | 23.2 |2,865 22,0 | 2,959) 24.2 (3,081 | 24.5
Lime. e e e e 16,5 |2,260 | 12.5 | 1,596] 16,0 (2,062 | 14.7 (1,668 | 17.9 |2,991 14,1 | 1,944| 18.0 (1,804 | 18.8
Limestone. ... oo ooiiiiiniaem e e e 20.6 14,076 | 21.9 ,644| 21,3 14,136 | 20.4 |2,954 | 22.8 |4,028 21.0 | 3,266( 20,9 (3,616 | 23.2
Marble e e e 42,4 13,083 | 28.4 | 3,838 30.7 | 560 | 34.2 [3,184 | 82.9 |2,892 28.2 | 2,002| 29.1 (4,086 | 26.2
Sandstone. ... cmeas 22,9 13,160 | 28.4 | 2,667 27.5 12,991 | 24.9 12,999 | 27.1 (2,635 22.8 | 4,081] 23.3 12,069 | 29,7
Slate____. 30.3 (7,677 | 36.1 099| 27.7 12,896 | 30.4 | 689 | 25.8 |2,6846 30. 2 564 29.56 459 | 19.4
Traproek.__...._. 20.9 |2,876 | 27.3 | 1,906 24.5 (2,163 | 20.9 (1,107 | 22.3 (1,871 22,4 | 2,529 23.5 (1,977 | 28.3
Miseellancous stones... oo oo ooeooonnd o 20,7 {2,655 | 26.0 | 8,123| 22.2 |1,732 | 19,4 |1,356 | 23.4 (2,403 18.9 | 3,696 23.7 (1,128 | 21,1
Oiland natural gas. - .o oo oooooomaooomommfeoeoe o e e e 9.7 934 9.2 (1,060 9.3 085 9.7 983 | 10.4
Contract Censtruction__ ... ... ... jecaeeo_. 30.9 2,496 | 31,5 (2,643 | 30.9 |2,139 | 29.5 (2,497 | 28.6 | 2,219( 29.5 (2,434 | 28.3 |2,686 | 27.9 |2, 203 26,9 | 1,992) 28.0 (2,154 | 28.0
General building contractors_.....__.__._._. ...__ 15 | 34.0 (2,610 | 34.9 2,317 | 34.9 12,036 | 31.5 |2,157 | 28.8 | 1,756( 30.6 {2,026 | 30.1 |2,194 | 27.8 |1,782 27.0 | 1,616( 29,0 1,701 | 26.5
Other construction, general contractorS.....oon-.. 16 | 31,2 (3,718 | 32.4 |4,190 | 31.2 }3,213 | 32,0 (3,926 | 31.8 | 3,640/ 31,1 (3,883 | 81.0 |3,710 | 80.4 (3,391 28.5 | 2,078 27.4 13,286 | 32.7
Highway and street construction.....weoooao. 161 | 83.7 3,108 | 35.0 |3,355 | 20,8 (3,385 | 81,5 (4,109 | 29,7 | 8,107 29,5 |3,373 (30.6 |4,105 | 28.5 |3, 486 27,4 | 2,734 28,3 (2,681 | 28.0
Other heavy construetion. ... eeovamneen.. 162 | 28.6 |4,345 | 29.7 |5,045 | 32.8 (3,030 | 82.6 (3,741 L0 | 4,202) 32,9 |4,444 | 31.5 |3,301 | 32,3 |3,293 .6 | 3,204) 26,7 |3,774 | 35.7
Construction, special trade contractors. - ... - 17 | 28,8 1,883 | 29,0 |2,151 | 28,1 {1,713 | 27.8 {2,078 | 27.2 | 1,010| 28,2 (2,075 | 25.9 (2,340 | 26.9 [1,982 26,1 | 1,771| 27.7 (1,905 | 26,8
Plumbing, heating, and air conditioning...... 1,259 24,4 | 1,480| 23.7 | 961 | 26,9
Painting, paper hanging, and decorating. . 3,763 | 18N8 12,291 | 15.8 |...... 18,9 |...... 19,1
Electrieal Work. . ... oot aaeean 1,725 21,0 | 1,489 22,2 (1,517 | 23
Masonry, stonework, tile setting, and plas-

BTN oo eeeeenim———- 1,824 27,8 | 1,603( 30.2 |1,739 | 30.8
Carpentering and wood flooring 1,148 27.2 | 1,607 32.9 9 | 23,
Roofing and sheet motal work 2,707 43.0 | 2,750 45.3 |1,818 | 43.0
Conerete work......_....... 9 C 1N 1 | DA, PR PESROI PRIUIRIN P 27.8
Miscellancous spocial trade 2,484 26.5 | 2,345) 29.8 (3,732 | 25,

Seo footnotes at end of table,




€8

TasLe B-1.—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958

1960

1961

1962

! 1063 1964 1965 1966 1987 1968 1969 1970
SIC Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate
Industry 2 code 3
Fre- [ Se- [ Fre-| Se- | Fre- [ Se- | Fre- | Se- | Fre-| Se- | Fre-| Se- | Fre- | Se- | Fre-| Se- | Fre- | Se- | Fre-| Se- | Fre-| Se- | Fre-| Se-
quen-( ver- quen-| ver- |quen-( ver- |quen-| ver- (quen-| ver- (quen-| ver- |quen-| ver- [quen-| ver- [quen-| ver- [quen-| ver- |quen-| ver- |quen-| ver-
cy | ity cy | ity cy | ity cy | ity cy | ity cy | ity [ ey | ity | cy | ity cy | ity | ey | ity | ey | ity | ey | ity

Transportation and public utilities
Local and interurban passenger transit. __.____...

Local and suburban passenger transportation..
Taxicabs

Motor freight transportation and warehousing. ...

Trucking, local and long distance
Public warehousing.

Water transportation._______________ .. _______.__
Marine cargo handling.

Communication_________.__._____ ... ..
Telophone communication (wire or radio)._._
Radio broadcasting and television

Electric, gas, and sanitary services____.._______...
Electric comPanies and systems_...______....
Gas companies and systems._._._.._.._
Natural gas transmission -
Natural gas transmission and distribution.
Natural gas distrdbution.._.__.___.._____.
Mixed, manufactured or L.P. gas pro-
duction and/or distribution.._._________
Combination companies and systems -
Eloctxilc operations of combination com-
PANIeS. oo s
Gas operations of combination companics.
Water supply companies...._.__...__._.._____

‘Wholesale and retail trade
Wholesale trade

Motor vehicles and automotive equipment.
Drugs, chemicals, and allied produects. ...
Dry goods and apparel _.___....__._._
Groceries and related products..
Farm products—raw material. .
Eleetrical goods.. .. ... ...
Hardware, plumbing, heating equipment,
and supplies..____.____________________....
Machinery, equipment, and supplies.._
Miscellaneous wholesalers,

Retail bullding materials, and farm equipment.___

481 7 85 .8 104 .9 72 .8 77 .9 94 L9 141 .9
483 | 4,5 (... 3.2 (... 2.0 ... 2.2 (... 2.3 [eceenn 2.3 f... 2.6
49| 63| 977 6.2 5.7 | 840 57 87| 57| 832 53
491 | 551,278 | 5.0 5.4 11,251 [ 5.0 872 | 5.2 |1,012| 5.1
492 | 81| 6837 7.5 7.0 | 636 6.8 678 6.6 | 503 0.3
4922 (| ... 5.7 56| 643 5.201,133 | 51| 655 | 4.4
4923 [ 6.5 5.8 6.1) 228 | 6.0 462 | 58| 657] 5.6
0.2 10.0 9.3| 715 0.0 672 | 8.6 | 232| 8.3

5 6.6 56| 505| 5.6 278| 6.3 | 487 5.4

5. 5.3 43| 693 5.0 |L,008( 4.9 013| 4.1

4, 5.2 4.4 | 823 501,328 | 5.1 (1,163 | 4.4

. 5.5 4.2 365 45| 176 | 3.5 | 225| 3.3

23.2 183 ... 16.9 |..... 15,5 [.o.... 17.3

...... 1.6 | 488 | 12.2 | 5156 | 11.8 | 488°| 11.8

16.3 14.3 | 662 | 13.5 | 709 | 13.6 | 802 | 13.9

501 | 4.7 (._____ 6.6 6.3 1. ... 7.0 [oeeen. 6.9 |...... 8.8

Lumberand other building materials dealers._ .
Hardware and farm equipment

Bee footnotes at end of table.

.8 (1,083 1,199 | 20.2 | 943 [ 17.2 | 854 | 19.0 {1,469 | 18,3 | 818 | 19.0 |1,012 | 18.4 | 668 | 19.9 (1,126 { 19.3 {1,080 | 18.7 | 922 | 18.8 923
521 1 23.0 11,203 | 23.9 1,167 | 22.8 {1,008 | 20.7 |1,114 | 22.0 (1,313 | 21.4 [1,346 | 22.0 [1,386 | 21.7 | 840 | 26.1 (1,462 | 24.4 (1,485 | 22.9 | 930 | 24.1 966
527 PR PR (AORORRR PRVOTSIOIVIN JRPRPUpRot) PRPERPRUon) ISRRPare) PORIOUY RPUUIoIvn RVSPRPUINSY PRI PROIORON (R S 15,4 |oc.... 15.8 |...... 18.6 [...... 18,2 |...e.. 16.8 [ccmnan
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Tasre B-1—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1962 1963 1964 1965 1966 1968 1969 1970
SIC Rate Rate Rate Rate Rate Rate Rate Rate Rate Rato Rate
Industry 2 code 3
Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fro- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se- Fre- | Se- | Fre- | Se- | Fre-| Se-
quen-| ver- (quen-| ver- |quen-| ver- {quen-| ver- |[quen-| ver- [quen-| ver- |quen-| ver- {quen-| ver- quen- ver- {quen-| ver- |quen-| ver-
cy ity cy ity cy ity cy ity ey ity ey ity ey ity cy ity cy ity cy ity cy ity
Retall general merchandise. ... ... 53| 67| 217 6.8 272( 7.1| 1951 7.1 9.0
Department stores.... ... o ecaoan 631 | 77| 216} 7.9 ] 322 7.8| 236 | 8.2 10.5
Mail order houses. ..o oo cceom o icaeanae 632 [ foeeaes 6.9 |- 7.2 |\ . 5.1 oo 6.1 [aocac|aeoanc|emee ] B | B4 |aeaeoo] TBA------ 6.8
Limited price variety stores..._ 533 | 5.0 ... 3.6 |-aooe 8.9 ... 5.6 5.4
Miscellaneous general merchandise stores___.. 539 ( 5.8 | ...... 6.6 |- 9.6 |_...__. 5.0 5.2
Retail food- .. eean 54 | 15.1 290 (16,5 | 342 | 16.5 | 281 | 13.3 253 | 13.1
Grocery Stores. .. oo cmccmcecceaemane 541 | 16,6 | 285 | 17,9 | 3065 | 17.8 | 274 | 14.1 200 | 14.1
Retail bakeries. . . ..o cioiiinioooa L:: 30 DRRRRRN SRR OO RRUPISURIN) PRVEUOIR ISP BRSSPIV PRORUIOR PRI (PRI SRS PRSI PRI NOIRINN SR st BN ¥ ||| SO, 6.6
Automotive dealers and service stations._____.... 55 | 15,3 | 521 | 15,0 | 502 | 14.9 | 785 | 12.7 563 | 12.8 | 537 | 13.2 | 504 | 13.3 460
Motor vehicle dealers (new and used cars).... 561 1 13,9 | 427 | 15.6 | 532 | 16,2 | 698 | 142 462 | 12.9 | 458 | 13.0 | 334 | 13.4 389
Tire, battery, and y dealers - 32 2 RO PRSI RIS PROURURN FRVRRRUO RO FIORPU NPRRPUNY NSRS PROTORPN ISR JRUUN NSO RO DUPRO St B | 3 || I 4.1 . 23.3| 768 | 22.0 418
Gasoline servico stations._ ... .. 554 | 16.1 |...... 12,4 |- 124 |ooooo 9.8 oo | IL3 [ ILT7 1L ) ALY e BRI aee e 12,3 |eeanen 10,3 |....- 1.0 ...
Retall apparel and accessories. ... oo 56| 3.4 |...._. 4.8 1 ... 5.0 [.._.. 3.9 86| 2.7 204 | 2.8 61| 2.6 ......
Men’s and boys’ clothing and furnishings |
Fe173) ¢ SO PSPI 77 N (SRR, FESRSPRUO FURRRINRY PRSIVt FIURROUNY PRPSSUOUpIS) PRRRRRY PRSI (NSRRI PRIOUSPUURY FRPRURUN PRRRSY RO PRSP, EOSPRUP 3 (] 1.8 [ooo.. 34 [cmeaee 3,3 [conenn
Women'’s ready-to-wear stores_._..._._...._._. 562 | 3.2 ... 4.4 | .. 5,2 ... 3.8 ... 5.6 |..__._ 40 ____. 4.3 (.. 6.3 [-oaoa- X i [ (— [: X0 N (R 2.7 |eeeee 2.9 ...
Retail furniture and home furnishings...__._._._._ 57 (10,2 196 | 13.2 |.._._. 13.4 |- 1L6 |.oooo. 10,9 |oaoeao. 1.2 | ... 10.6 |- 10.4 ... W 619 | 10.4 | 413 | 10.9 | 5% | 9.6 481
Furniture, home furnishings, and equipment }

L 74) o U PR 571 1 10.2 | ... 129 |...._. 142 (... 1.9 | 12.1 |..... 1,7 |-ooooe 12,0 |oocnoo 10.6 |-..__. N | 1.2 ... 12,7 { 510 | 10.8 |.._...
Eating and drinking places ... ..conoonomocmun. 58 | 11.0 ; 231 | 11.6 | 279 | 12.1 | 443 | 111 418 [ 9.8 | 408 | 10.9 3511 10.4 | 277 | 116 196 | 9.2 178 9.7 | 226 | 8.9 297
Miscellancous retail stores_ .. _ ... __...._.. 59103 524 | 9.8| 383 9.2 617 7.9 | 295 93| 830 93| 306 9.0 417 9.4 333 | 7.5 43| 82| 426 | 7.4 487

Drug stores and proprietary stores.

Farm and garden supply stores__

Fuel and ice dealers...._._.._. -

Rotail stores, n.e.c.... ...

Finance, insurance, and real estate
|

Banking .o ————.. 60 ] 2.8 |...... 2.4 |aaeeas 2.4 73| 21 |cccn.. 23 |ceaae 2.4 |oaooo. 2,2 72| 24| 102 A 206 ) 20| 130 | 2,1, 183 | 2.4 88
Credit agencles other than banks.._.....cc.ouune. 61| 2.3 )....... 2.5 |cacnnn 2.8 |eaanen 16 |aaoo. I A P 1,6 |...... 16 |acaeae 14 |eooae. [ 3 IS | I PR, LO [aeueen 2 (R
Security and commodity brokers, and services.... 62 I 2 P L0 |oueues 16 |.cooan 1.3 |maaen 1,2 | I 2 POT—. 12 fomenes I I SR [ ) (- 512 (P IS 4 — [ ) (R,
INSUrancs CArTiorS. oo oo oo ccmccmna e 83| 2.2 |...... 24| 235 2.3 178 2.0 95| 22| 169 22| 179 | 23| 162 | 24| 238 B, 01| 24| 18| 2.1 93| 2.6 137
Insurance agents, brokers, and service. ........... 84| L4 ||| 2,7 [ooee 2.1 [ooees 2.0 | 2.3 | [ 14| - 13 |eeeees 14 feemeee )
Real estato. c oo cme oo 85 {12.0 |.uuo-n 13,8 |ocoeen 14,7 |eaeees 13,6 [uane.. 12,7 |ocen.. 10,9 j...... 10,4 [-cnn.. 0.5 |ooazan X i DR 10,7 | 703 | 10,3 | 468 | 11.4 841

See footnotes at end of table,
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Tapre B-1.—Work-Injury Rates, by Industry, 1958-70 *—Continued

19568 1960 1961 1962 1963 1964 1965 1966 1967 1968 1989 1970
SIC Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate Rate
Industry 2 code 2
Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre-| Se- | Fre-| Se- | Fre-| Se- | Fre-| Se- | Fre-| So- | Fre- | Se- | Fre- | Se- | Fre- | Se- | Fre- | Se-
quen-| ver- |quen-| ver- |quen-| ver- |quen-| ver- |quen-| ver- [quen-| ver- |quen-| ver- |quen-| ver- [quen-| ver- |quen-| ver- jquen-| ver- {quen-| ver-
ey | ity [ ey |ty | ey | ity | ey [ ity | cy | ity | ey | ity { ey | ity | cy | ity [ ey | ity | cy | ity cy | ity | cy | ity
Services

Hotels and other lodging places.. ... 70| 11,9 | 479 (13.5| 623 | 13.3 | 585 | 12.6 | 246 [ 13.5 | 427 | 13.5 | 460 | 12.6 | 451 ([ 13.0 | 620 | 13.2 ) 270 | 12.7 | 524 [ 11.4 | 668 | 1L.5 397

Hotels, tourist courts, and motels......_._____ 7011119 | 480 | 13.6 | 623 | 13.3 | 592  12.6 | 245 [ 13.6( 428 ( 13.3 | 462 ( 12.6 | 354 ( 13.1 | 638 | 12,8 | 273 | 12.7 | 535 | 10.9 | 590 | 11.7 369
................................. 72| 8.3 | 476 | 7.9 | 6563 | 8.0 | 654 | 8.3 | 283 | 8.4 476 | 8.9 | 462 | 9.3 | 362 | 9.6 412 89| 602 | 8.6 | 323 | 9.8 | 463 | 7.8 276

Personal services

Laundries and cleaning and dyeing plants.._. 721 | 8.3 | 485 | 8.2 | 548 | 8.4 | 662 | 8.7 208 | 90| 506 | 9.5 430 9.9 | 399 | 10.6 | 456 [ 10.2 | 578 | 10.1 | 369 | 11.6 | 543 | 9.6 343

Beauty shops- oo meiceaes (% J (R PR PSRRI DRGSR FUUUU PSRRI PRSSOIPRORY SRRSO SURRGIS SRR HSORRTY SDRSURN OISO (PRI PO RN L1 oo ) U N P 1.3 |aceeen [N I P
Miscellaneous business services.......... R, 54| 320| 6.5 442 | 6.0 310

Services to dwellings and other buildings-.. .. 9,4

Business services, M.e.C.. ..o oooooeaioaann 4.8

Automobile repalr, services, and garages. 14.5

17.2
20.1

Automobile repair shops.

Miscellaneous repair services ... ...
Miscellaneous repair shops and related
services

Motion pictures

6.9
11.2

Motion picture service industries

Amusement and recreation, except motion

pictures 79 {18.6 |.-----] 13.6 |..____[ 16.3 [._____ 142 (oo | 1404 ool 1404 (o | 13,2 |aeo| 16,2 [oo_| 14.0 [-o.... 10.6 | 562 | 10.4 | 387 | 9.5 416
Other amusement and reeroation services..... 794 | 14.4 |.ooo-| 16,0 |_.__..| 18,0 |.___.. 16,3 |-ecoo-} 168 || 16,3 |oeco [ 18,9 faeoo{ 17,5 [oeo2] 16.8 [...._o 12,2 [-.oo. 1L0 [-aee.. 10.9 496
Medical and other health services..............._. 264 | 83| 262 9.5 284 | 9.3 264
Offices of physicians and surgeons. - ) U N P I T PR 2.0 |oeoaoe 1 3 -
Hospitals___._._..co_..._.. 0.2 279 | 87| 284} 9.9 | 282/ 10.0 262
Health and allicd services, 8.8 |- 87| 201(10.1| 258 | 9.3 401
Legal sorvices__._..... B N (R L1 |aceen 8 |ecceae I 2 P
Educational services.....__.__________ 7.6 | 334 7.3 245| 7.3 | 328 | 6.7 385
Elomentary and secondary schools..... - 821 9.6 ... 8.3 ... 6.3 |-..... 7.8 |-ecuen 7.6 |oeaet (£ N -
Colleges, universities, and professional schools. 822 83| 391 | 8.2 | 224 86| 420| 7.3 | 268 | 7.4 265} 7.1 287
Nonprofit moembership organizations__ . - 8.3 [---n--- 6.6 [.-.... 6.6 461
Miscellanoous services. . ... .. ... 3.8 e 4.0 foee.. 3.2 148
Enginoering and architectural services...___.. 5.1 .- 4.3 |-man 47 |oeeeee 4.9 [o.o...
Accountlng, auditing, and bookkeoping
o) o4 (Tt I B |ameann - 20 DO L2 |eeaeen 8 |acecan

See footnotes at end of table.
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TasLe B-1.—Work-Injury Rates, by Industry, 1958-70 *—Continued

1958 1960 1961 1982 1983 1964 1965 1966 7 1968 1969 1970
SIC Rate Rate Rate Rate Rate Rate Rate Rate to Rate Rate Rate
Industry 2 code 3 :
Fre- | Se- | Fre- | Se- | Fre- [ Se- | Fre- | Se- | Fre-| Se- | Fre- | Se- | Fre- | Se- | Fre- | Be- FT Se- | Fre- | Se- | Fre- | Se- | Fre- | Se-
quen-| ver- (quen-| ver- |quen-| ver- |quen-| ver- |quen-| ver- [quen-| ver- |quen-| ver- (quen-| ver- |qugnk ver- iquen-| ver- |quen-| ver- |quen-( ver-
cy ity cy ity cy | ity cy | ity ey | ity cy ity cy ity | ey ity ey il ity | ey ity | cy ity cy ity
Government 1
Btate government_.. . ... |22 SRR (SRR FRSRIUN DRSO SRS DRSUURIOR NSRRI SRR SUPRUNY (RURRPRY SRUIRONY (RO FOSRR) SIS SOOI PN [N 1N || RO N SR NN PN SUUU B,
Hospitals ... oo 9280P | 17.7 762 | 16.3 | 757 | 19.9 719 | 21,1 627 [ 17.7 | 671 |20.0 | 744 [ 21.0 | 585 |19.0 | 738 | X 7321200 | 535(16.0 | 401 | 21.4 636
Institutions of higher education._ ----] 9282P 7.6 | 440 9.3 | 237 | 9.1 444 | 8.2 | 448 8.3 | 226| 7.8 | 336 8.7 308 | 85 184 | 7.1 286 | 6.2 218| 7.4 308
Correctional institutions____ ... FRON N +¢T1 ) oG USRS (RS (RPRRNY FESURR FRORUPUUORY DRUDRURU URIOROIN DRVURIRION BISUUIVUONE RRURE FPUUOn SNURUOIN SRR PRPIORR SRR e ¥t | AR N NSRS NS PO S
i ghways. oo Fepat, 1) o (SO FRSSR UURY (RSUORU RPN DR SO RIS PRGN IR ISR RIS ISR PSR (RS AP 81| 80| 790 5.1 | oo |ceeoo|oaaann
Local government. ______.__ ... ... L% 2 DU ORI FOSPUURIRY ORRPPI SOOI RIS SN (NSRSIPN S HUNII SOOI DU SRS FIUPRIN NN S JESS 1| RN ) U SRRV NS R F .
Transit systems____ ... ... 15.0 | 908 | 14.4 (1,114 | 16.5 |1,126 | 16.1 927 | 16,9 (1,337 1 17.2 | 992 | 18.3 [1,395 | 17.1 848 | 14 921 [ 16,0 | 670 |..__.__|.....- 22.0
Eleetric systems.. 17.5 11,341 | 17.3 (1,669 | 19.4 |1,784 | 17.2 |1,307 | 17.1 |2 19.8 2,101 | 16.6 |1,546 | 17.0 |1,528 | 17 1,449 | 18.3 (1,087 { 17.8 (1,622 | 17.2
Gassystems._..__ . o oo 9349 (.| |eooo |- 9.4 |- 9.0 | 7.6 |1,162 | 7.4 [.._._. 1.9 |...... (5 2 R Ao 7.5 |-o-... 1L0 ... 14.1
Water supply systems..____. 20.9 (1,438 511,184 | 20.6 (1,191 | 10.5 | 647 | 21.6 7 | 20. 791 2| 488 | 228 | 719} 2 1,137 1 23.6 |1,123 | 20.1 | 936 | 24.9
Bewers and sowage disposal.. 26.2 ... 30,2 {...... 30.8 [-.o--- 29.8 |...... 26,0 |._.... 20.8 |.o..-. o3 U2 RO ISP NN I ORRROR PSRN (ROUPIPUIN NSRS PSP U
Refuse collection and dispos
sanitary services...__ .. ... 47.7 11,704 | 46.7 [1,950 | 52.5 (1,000 | 49.6 |3,880 | 49.1 2,082 | 61.5 |1,938 | 53.8 2,363 | 70.0 {2,222 | & 2,374 | 49.8 2,438 | 48.3 (1,496 | 63.9
Other local utillties (combination utilitles
and other transportation, communication
and unspecified utilities) . _____________.__ 034P | 23.2 1,501 | 28.2 [1,438 | 26.8 (1,568 | 28,3 |1,431 | 24.8 (2,085 | 27.3 | 882 | 28.1 | 677 [ 26.7 || 2¥ P --- =) como oo 23,0 | ...
Hospitals. . ooo 9380P | 9.7 381 (11,8 354 | 1L.7 | 313 | 10.7 463 | 9.4 | 600 9.6 300 12.1 | 344 | 9.3 2365 | 1 431 | 11,7 | 374 {12.2 | 415 13.0 400
Elementary and secondary schools 0382P | 8.2 502 | 83 220| 7.8 238 | 84 317 9.1 242 8.9 | 3137 84 8.6 197 | & 1011 8.0 182 7.5 ) 212] 9.3 300
Police. oo 9390P | 33.1. (2,116 | 34.1 (2,503 | 36.3 [2,314 | 30.3 2,008 | 33.7 (2,020 | 30.1 |2,767 | 43.1 2,184 | 44,8 {2,805 | 3 4,328 | 36.5 {2,722 | 42,3 |3,762 | 45.6 | 2,521
Fire protection__._..__...______ -| 9360F | 31.8 |2,003 | 33.4 12,093 | 36.7 3,004 | 36.7 (2,501 | 35.3 3,848 | 20.3 |3,218 | 31.4 |2,745 | 31.0 (2,418 | 401'4]/{2,083 | 43.8 |3,287 | 48.8 {3,856 | 41.7 | 4,349
Institutions of higher education_...___________ e 1+ 74 S R DRSS PRSI ORI PRSI Bty RIS IROUvton PPN ROIUGIUN PTG NOROrptus) FOISRon) OSSP SUNSRSY BRIt B - & ||| MOSORPISN SR NN, [ 20 (RO I IR
Federal Government *__ ... . ... . ... ®) 8.1 501 8.4 594 | 8.0 639 | 7.9 458 | 7.9 | 522 | 7.7 516 | 7.3 831 6.9 | &34 583 | 6.9 628 6.7 630 | 6.6 5564
Department of State___.___.____________._.___ 21| 237 2.0 341} L7 377 | 2.5 593 | 2.6 724 | 2.5 763| 2.6 |1,167 | 2.2 {1,112 1,341 | 2.6 1,072 | 2.2 |.__... L7
Department of Treasury... 4.3 249 | 3.9 220 | 3.5 277 3.6 241 | 3.7) 205 | 4.5| 387 | 4.5 | 388 | 4.1 253 285 | 3.2 66 1 3.7 |- 3.0
Department of Army.._._. 4.8 493 | 4.6 | 419 4.4 | 413 4.7 | 407 | 4.0 | 471 | 44| 449 | 4.2 ) 476 4.1 483 564 | 3.9 704 | 3.6 |...... 3.4
Department of Navy._ . ___._.__ 3.9 553 | 4.5 1,086 | 4.2 | 677 4.0 474 | 4.0 ) 686 4.6 | 640 49| 656 ] 4.1 568 634 ) 42| 89} 3.7 | ... 3.8
Department of Afr Force. ... ... .o 70| 5643 | 6.8 | 464 | 7.0 460 | 6.4 | 444 | 6.3 | 480 59| 502 57| 660 56| 475 605 | 53| 672 5.0 ....| 47
Post Office Department. ... oo foiaciean 16,7 | 4491 20,1 647 | 19.2 | 646 | 19.3 581 | 18.9 642 | 17.7 | 605 | 16.8 | 580 | 14.4 | 845 | 1 508 | 15,3 | 614 | 15.0 14.1
Department of Justiee. . ... . .o |oceooas 4.3 112 | 4.6 625 | 4.4 | 474 | 4.5 286 | 4.7 | 413 | 4.3 226 4.1 | 423 | 4.1 205 692 | 4.9 790 | 4.5 4.0
Department of the Interior.____________ . ____|__._____ 11.6 { 91114 10.9 |1,533 | 10.0 {1,124 ( 9.1 037 | 11.2 (1,004 | 9.2 |1,210 { 8.2 947 | 7.5 |1,085 868 | 7.4 796 | 7.6 7.6
Department of Agriculture .. .. . ___|..oo... 7.4 832} 12,0 [1,200 | 11,9 (1,633 | 9.4 |1,010 | 9.4 | 707 | 8.3 | 742 | 7.4 615 | 7.5 |1,048 837 | 7.0 689 | 6.9 8.2
Department of Commerce. 5.2 | 483 7.8 967 | 58| 439 | 5.0 202 52| 633 | 52| 503 4.7 646 | 4.7 | 486 253 | 3.4 619 | 3.4 8.7
Department of Labor..._.._... RN N 3.3 37) 3.3 | 102( 3.7/ 760 | 3.5] 108 2.9 85| 2.8 85| 2.0{ 488 | 2.3 675 323) 23| N2 2.5 2.1
Department of Health, Education, ‘elfare. 4.7 205 | 4.7 196 | 4.2 168 | 4.6 190 | 4.8 | 313 | 5.1 181 4.2 171 | 4.7 281 172 3.6 | 317 3.6 3.3
Department of Housing and Urban Develop-
ment. _..oooooooooiiiii i e e e e e e e 29| 280} 3.2 289 | 2.7 58 245 | 2.6 54| 2.7
Department of Transportation. . [oceo oo emmc oo eme e e e e[ e e e 424 | 4.5 662 4.5
Atomic Energy Commission._. 3.5 2.0 43 | 2.7 43 | 2.4 124 | 2.3 36| 2.6 831 2.4 90| 2.3 | 495 761 1.6 9 22
General Accounting Office... .. L3 2.5 108 16| 637 1.4 33 L1 108 1.6 688 | L& 21| 1.1 17 11 .6 i T
General Services Administration 8.3 7.6 | 818 7.0 249 7.3 326 | 7.5} 492 | 7.1 | 393 ( 53| 344 | 59| 555 460} 6.0 516 5.7
Government Printing Office.._____..___..____ 6.1 71 625 6.8 217 85| 331 |(10.0| 379 | 7.0 276 6.8 202! 6.9 506 203| 6.3 | 268 | 5.4
National Aeronauticsand Space Administration_|.....__. 2.9 479 2.4 204 | 3.0 483 | 3.2 260 | 2.7 187 | 2.7 | 331 2.4 93| 2.1 | 463 45| 1.6 761 L5
Seleetive Service System. ... L9 6l 2.6 20| 20 871 21| 101 | 2.2 62| 2.3 193 | 2.5 36 2.3 186 67| 2.7 171 1.8
Tenncssce Valley Authority. 6.7 (1,263 | 8.5 (2,253 | 9.4 [2,386 | 10.3 [1,231 9.5 (1,980 | 9.8 (2,350 | 7.4 [2,072 | 8.6 41 2,331 | 6.9 11,298 | 6.5
Vetorans Administration__.._____ ... _______ 6.6 | 400 51| 302 | 49 346 | 54| 404 52| 206 | 5.4 | 346 | 5.4 | 359 | 5.4 922 X 276 | 5.8 31| 6.1
1 Definitions of terms and survey methods are available upon request from DOL. § Industry classifications not strictly comparab the Standard Industrial Classification Manucl.
2 Industry group totals (2- and 3-digit code numbers) arc weighted (see technical notes) and include ¢ Except for anthracite and oll and natural gas, ¢aji for 1969 are g)rellminary and subject to ehange
data for industries not shown separately. 7 Compliled by the Bureau of Employees’ Co sation, U.S. Department of Labor. Military
3 Standard Industrial Classification Manual, 1957 Edition for years 1958-67, with modifications o personnel not included.
the 1963 supplemeont for years 1964-67, 1967 Edition for years 1968-89. The letter ““P’’ in the code num- 8 Data for 1960 and 1961 are available from the a1 of Mines, U.8. Department of the Interior,
ber Indicates that the industry group is only a part of the total industry as defined. but are not directly comparable to thoso for 1962 following ycars.

4 Compiled by the Bureau of Mines, U.8. Department of the Interior. n.e.c.=Not elsewhere classified.
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C. OCCUPATIONAL SAFETY AND HEALTH INSPECTION DATA—I1971

TasLe C-1.—Quarterly data resulling from inspections made under the provisions of the Williams-Steiger Occupational Safely
and Health Act for the United Stales, calendar year 19711

Quarter Quarter Quarter
Inspection items ending ending ending Total 1971
June 30 Sept. 4 Dec. 31

Total number of inspections and investigations.__.____._________ 1, 135 5, 388 7, 929 14, 452
Number of general industry inspections_ . ______ . ________.___ 344 2, 583 2, 827 5, 754
Number of construction inspeetions.__ .. __ ... _.._.__ 8 178 917 1,103
Number of maritime inspeetions__ ______________________ 715 1, 805 1, 517 4, 037
Number of complaint investigations 2_______________________ 42 326 897 1, 265
Number of accident investigations 2 ___________________.__ 26 496 493 1,015
Number of State scetion 7(e¢) (1) inspections_ .- ___________ NA NA 1,278 1,278
Number of complaints received__________ _________________ 120 436 733 1, 289
Number of employees in inspected establishments____________ 134, 213 910, 960 1, 414, 541 2,459, 714
Total number of OSHA violations 3. . . . 879 10, 293 24, 667 35, 839
Number of nonserious violations_____ . ___________________ 782 10, 063 24, 386 35, 321
Number of serious violations.__..___ ... . _. 7 228 256 491
Number of imminent danger violations____________._________ 2 3 5
Number of willful or repeated violations_.______._____.____._ 22 22
Number of de minimus notifications_._.___ . ____ . __________.___._ 32 1, 700 1, 334 3, 066
Total number of eitations. ... .. . . 328 1, 831 7, 348 9, 507
Number of establishments penalized.. . ... . ... 15 549 4, 835 5, 399
Total amount of proposed penalties_._._ . _______.____._ $12, 317 $155, 029 $570, 140 $737, 486
Total amount of penalties remitted_ - . _ .. ___________________.___ $269 $31, 210 $164, 941 $196, 420

1 Included are data from initial and followup general industry
construction, and maritime inspections, complaint and accident
investigations and State inspections performed under section
7(c)(1). Service Contract Act, Public Contracts Act, and Con-
struction Safety Act inspections are included in the above
categories and not counted separately. Section 7(e) (1) inspection

data are not available prior to October 1971. Inspections made
by Bureau of Labor Standards prior to Apr. 28, 1971, are not

included.

2 Includes general industry, construction, and maritime in-

vestigations.

3 Does not include the number of de minimus notifications.



TapLE C-2—Cumulative tolals of regional data resulting from inspections made under the provisions of the Williams-Steiger
Occupational Safety and Health Act for the United States, calendar year 19711

Amount of c :

Regional offices 2 Inspections Violations ® proposed Citations omplaints

penalties received
All regions. oo _— 13, 174 31, 053 673, 398 8, 425 1, 289
Boston e 513 1, 051 28, 983 358 33
New York o oo 3, 369 5, 556 103, 123 1, 524 98
Philadelphia 1, 630 2, 372 84, 437 638 129
Atlanta_ ____._ - 1, 709 3, 565 104, 972 1, 061 189
hicago_ e ooo. 1,804 7, 640 124, 434 2, 561 478
= T o0 o — =
Kansas Cityecccccmoccaocmmmamcccman 504 1, 270 66, 467 377 TI0
DenvVer. o ccceccccmcem—mm——mm e ———— 462 4,749 30, 106 497 30
San Francisto  —ooeccccocemcmmmmemaenm 1, 031 1, 858 56, 901 573 76
Seattle oo cc e memmmm e 769 1,323 27, 247 267 26

1 Tncluded are data from initial and followup general industry, construction, and maritime inspections, complaint and accident investigatfons. State inspec-
tions performed under section 7(c) (1) are excluded from this table. Service Contract Act, Public Contracts Act, and Construction Safety Act inspections are
{ncluded in the above categories and not counted separately. Inspections made by the Bureau of Labor Standards prior to Apr. 28, 1971, are not included.

1 OSHA region and State:

3 Does not include the number of de minimus notifications.

BOSTON REGION: NEW YORK REGION: PHILADELPHIA REGION: ATLANTA REGION:
Connecticut New Jersey Delaware Alabama
Malne New York District of Columbia Florida
Massachusetts Puerto Rico Maryland Georgla
New Hampshire Pennsylvania Kentucky
Rhode Island Virginia Mississippi
Vermont West Virginia North Carolina
South Carclina
CHICAGO REGION: DALLAS REGION: KANSAS CITY REGION: DENVER REGION:
Tlinois Arkansas Iowa Colorado
Indiana Louislana Kansas Montana
Michigan New Mexico Missourl North Dakota
Minnesota Oklshoma Nebraska South Dakota
Ohlo Texss Utah
Wisconsin Wyoming
SAN FRANCISCO REGION: SEATTLE REGION:
Arizona Alaska
California Idaho
Hawail Oregon
Nevada Washington



CALENDAR YEAR 1971

Total number of cases filed
Cases withdrawn on motion of parties_.__..________
Cases dismissed by Commission (because of proce-
dural defects by employer)
Cases where citation hag been vacated by Commis-
sion (on motion of, or because of procedural de-
fects by Secretary of Labor)
Cases assigned tor hearing before a hearing exam-
iner
1. Cases decided by an examiner—_.______________
(a) Cases where examiner's decision became
final (30 days having expired with no Com-

mission member directing review) ._______

(b) Cases where review of examiner’s decision’

has been directed by 2 Commission member

but the Commission has not yet finally de-

cided the case

(c¢) Cases where examiner’s decision has been
pending with the Commission less than 30

‘days and no member has yet directed re-

view

2. Cases currently in hearing or awaiting a hearing
date

Cases awaiting assignment to a hearing examiner__

D. SUMMARY OF CASES CONTESTED—

358
22

57

130
26

10

11

104

146

Source: Occupational Safety and Health Review Commission.
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E. OSHA PUBLICATIONS

Copies of the following are available free of charge in
limited quantities, from Administrative Services—Distri-
bution, Occupational Safety and Health Administration,
U.8. Deparbment of Labor, Washington, D.C. 20210, unless

(OSHA 2001)

Recordkeeping Reyuirements Under the Williams-Steiger
Occupational Safety and Health Act of 1970. (OSHA
2002). A booklet on the recordkeeping responsibilities of
employers. Included are copies of the OSHA record-
keeping forms and a display poster stating the purpose
and scope of the Occupational Safety and Health Act.

Recordkeeping Requirements for Farmers Under thc
Williams-Steiger Occupational Safely and Health Act of
1970. (OSHA 2012). A booklet on the recordkeeping re-
sponsibilities of farm employers. Included are copies of
the OSHA recordkeeping forms and a display poster
stating the purpose and scope of the Occupational Safety
and Health Act.

Safety and Health Protection on the Job—Poster. (OSHA
2003). A display poster stating the purpose and scope
of the Occupational Safety and Health Act of 1970,

Handy Reference Guide: Occupational Safety and Health
Act of 1970. (OSHA 2004). Pocket-sized 26-page guide
to the Act, describing its coverage, purpose, penaltles and
other items every employer- should know—20 cents a
copy from Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington, D.C. 20402.

Fact Sheet for Small Businesses on Obtaining Compliance
Loans. (OSHA 2005). A two-page flier outlining fthe
procedures on how small business establishments can
obtain OSHA assistance in applying for ‘Small Business
Administration loans to aid them in meeting OSHA
standards.

Compliance Operations Manual, (OSHA 2008). A manual
containing deflnitive guidelines for all OSHA regional
and area personnel to follow in implementing the Occu-
pational Safety and Health Act of 1970, procedures for
processing contested cases with the Review Commission,
and information regarding citations, proposed penalties,
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and other OSHA activities. Arrangement for purchase
should be made through the Superintendent of Docu-
ments, U.S. Government Printing Office, Washington,
D.C. 20402.

the Federal Safety COUDCll The book covers safety and
health training programs and materials available from
Federal agencies.

Safety Standards for Pulpwood Logging. (OSHA 2008).
A onepage flier focusing attention on the standard
which establishes safety and health practices for pulp-
wood logging opera'tions.

Safety and Health Standards for Agricullure. (OSHA
2009). A booklet containing the complete text of the
safety standards applicable to agriculture. Reprinted
from the Federal Register, May 29, 1971.

The Farm Employcr and the Occupational Safety and
Health Act of 1970. (OSHA 2010). In press. A folder on
the four agricultural safety standards as well as the
rights and obligations of farmers under the Williams-
Steiger Act.

The Safe Use of Anhydrous Ammonia, (OSHA 2011). In
press. A folder describing the injury potential of an-
hydrous ammonia fertilizer, Other sections of fthe folder
contain information on what precautions to take to pre-
vent accldents and what to do if an accident does occur
while using this product.

100 Questions and Answers About OSHA. (OSHA 2013).
In press. A booklet answering the 100 most frequently
asked questions about OSHA. It contains sections on
compliance, standards, recordkeeping, State programs,
and several other categories.

Safety Standards Magazine

A magazine published by the Occupational Safety and
Health Administration, Department of Labor, that covers
the latest developments, techniques and programs affecting
safety and health in the workplace. $1 per year. Send check
or money order to Superintendent of Documents, U.S. Gov-
ernment Printing Office, Washington, D.C. 20402.



Bureau of Labor Statistics Publications on Work Injuries

Publica- Publica-
Subject tion date  Reference Subject tion date  Reference
Shipyards_____ . ______ 1943 Bull. 722. Boilershop-products industry__. .. 1953 Report 28.
Foundry industry___ . _.____ 1944 Bull. 805. 1958 Bull. 1237.
Longshore__ . _____.___._.._. 1944 Bull. 764. Circularsaw.___________________ 1956 Bull. 1190.
Slaughtering and meat-packing.___ 1945 Bull. 855. Canning of fruits and vegetables_. 1956 Report 101.
Shipyards 1961 Report 183.
Shipyard injuries_ . ___________ 1944 Serial No. Fluid milk_____________________ 1954 Report 62.
R1952. 1961 Report 196.
Basic accident factors_________ 1944 Serial No. Water-supply utilities_ - _____.____ 1955 Report 83.
R1666. 1960 Report 166.
Importance of minor injuries___ 1944 Serial No. Hospitals_ . __________ 1958 Bull. 1219.
R1680. Soft drinks.____________________ 1956 Report 104.
Work injuries to women Serial No. Fabrication of structural steel____ 1957 Report 125.
(1943-44). .. 1945 R1737. and architectural metal work___ 1962 Report 226.
Fatal work injuries (1943-44)__ 1945 Bull. 839. Logging operations.__..____.____ 1960 Report 154.
Pulpwood-logging industry_______ 1948 Bull. 924. 1963 Report 252.
Shipyards_ . ____._. Bull. 834. Sawmills_______________________ 1959 Report 146.
Brewing industry . ___._______.__ 1946 Bull. 884. 1963 Report 249.
Textile dyeing and finishing______ 1949 Bull. 962. Concrete brick and block_.___.___ 1959 Report 153.
Crewmen on inland waterways___ 1951  Special 1967 Report 317.
Series Copperage_____________________ 1959 Report 145.
No. 5. School lunchrooms___________.__ no date  Report 159.
Fertilizer manufacturing..___.____ 1949 Bull. 949. o . 1967 Report 316.
Manufacture of clay construc- Injuries to minors._..______...- (.Jontract
tion products. - ________.__.. 1951  Bull. 1023. job
Carpentry operations____________ 1953 Bull. 1118. Hotels. o o oo 1962 Report 230.
- 1967 Report 329.
Construetion. .o __. Bull. 1004. Hich d street tructi
ighway and street construction
Manufacture of pulp and paper___ 1952 Bull. 1036. ndustry_ - oo 1963 Report 257.
Plumbing operations_..__._.._.. 1952 Bull. 1079. | Highway department industry___. 1965 Report 296.
Warehousing operations_._._._.._ 1955 Bull. 1174. | Heavy construction_____________ 1967 Report 318.
Manufacture of paperboard Hospitals_____ . ____________._ 1968 Report 340.
containers. ... __._ .. ____. 1953 Bull. 1139. 1968 Report 341.
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F. FEDERAL REGISTER

Tisted below are issues of the Federal Register which
contain information pertaining to the Occupational Safety
and Health Act. Copies of the Federal Register are on file
at all Federal Depository Libraries. Single copies may be
purchased from the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402 aft
20 cents per copy. Subseriptions are available at $25 per
year.

Vol. 86, No. 22, Part II, pp. 1802-70, Feb. 2, 1971.—Pro-
posed Safety and Health Regulations for Construction.

ed Amendments to Constructmn Safety Act, in )

geotail—(29-CGHE-X-1|-P9

Vol. 36, No. 126, pp. 12290-5, June 80, 1971.—Title 29,
Chapter XVII, Part 1905—Rules of Practice for Vari-
ances, Limitations, Variations, Tolerances and Exemp-
tions under the Williams-Steiger Occupational Safety
land Health Act of 1970.

Vol. 36, No. 128, pp. 12612-16, July 2, 1971.—Title 29,
Chapter XVII, Part 1904—Recording and Reporting
Occupational Injuries and Illnesses.

Vol. 36, No. 18}, pp. 13071-2, July 18, 1971.—State Agree-
ments, Availability for Inspection.

Vol 36 No. 142, p. 13699, Julu 23, 1971 —Health Serv-

) R avs

Vol. 86, No. 71, pp. 7006-7, Apr 18, 1971 —Part 1901—
Procedures for State Agreements, Amendment to Title
29 of the Code of Federal Regulations, Rules of Proce-
‘dure for Implementing Section 18(h) of the Williams-
Steiger Act.

Vol. 86, No. 75, Part II, pp. 1340-410, Apr. 17, 1971.—Title
29, Chapter XIII, Part 1518—Safety and Health Regu-
lations for Construction.

Vol. 36, No. 86, p. 8311, May 4, 1971.—Safety and Health
Regulations for Construction : Effective date delayed to
Aug. 15, 1971, '

Vol. 86, No. 87, pp. 8376-9, May 5, 1971.—Title 29, CT'R,
Part 1908—Inspections, Citations and Proposed Assess-
ment of Penalties.

Vol, 36, No. 91, pp. 86985, May 11, 1971.—Title 29, CFR,
Part 1904—Recording and Reporting Occupational In-
juries and Illnesses. Proposals on Recordkeeping.

Yol. 36, No. 92, pp. 8754-5, May 12, 1971.—Secretary of
Labor's Order: Assistant Secretary for Occupational
Safety and Health, Delegation of Authority and Assign-
ment of Responsibility.

Vol. 36, No. 94, pp. 8864-6, May 14, 1971.—Title 20, Chapter
XVII, Part 1950—Development and Planning Grants for
Occupational Safety and Health.

Yol, 86, No. 101, p. 9428, May 25, 1971.—Title 29, Chapter
XIII, Part 1518—Safety and Health Regulations for
Construction. -Corrections.

Vol. 86, No. 104, pp. 9711-4, May 28, 1971.—Chapter XIII,
Part 1504—Safety and Health Regulations for Long-
shoring : Containerized Cargo; Cranes. Some delays in
effective dates.

Vol. 36, No. 105, pp. 9864-9, May 29, 1971.—Title 29, Chap-
ter V, Part 505—Labor Standards on Projects or Pro-
ductiony Assisted by Grants from the National Endow-
ment for the Arts; Chapter XIII, Part 1516—Safety
and Health Standards for Federal Service Contracts,
Title 41, Chapter 50, Part 50:204—Safety and Health
Standards for Federal Supply Contracts.

Vol. 86, No. 105, Part II, pp. 10466-714, May 29, 1971.—
Occupational Safety and Health Standards; National
Consensus Standards and Bstablished Federal Stand-
lards, This is the major promulgation of standards under
the Williams-Steiger Act.

Vol. 36, No. 110, pp. 11738-}2, June 18, 1971.—Title 29,
OFR, Part 1902—Development and Enforcement of State
Standards. Procedures for Approval of State Plans.
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wat Nahonal Instltute for Occupamonal Health, 5600
Fishers Lane, Rockville, Md., and Public Health Service
Information Centers.

Vol. 86, No. 1}4, p. 13849, July 27, 1971.—Title 29, CFR,
Part 1906—Administration Witnesses and Documents in
Private Litigation, Policies and Procedures Concerning
Compulsory Process.

Vol. 86, No. 145, pp. 18891-8, July 28, 1971.—Executive
Order 11612: President Nixon’s Order establishing oc-
cupational safety and health programs for Federal
employees.

Vol. 386, No., 157, pp. 15101-7, Aug. 13, 1971.—Title 29,
Chapter XVII, Part 1910—Occupational Safety and
Health Standards, Some Changes in Effective Dates of
Standards ; Other Amendments.

Vol. 36, No. 158, pp. 154378, Aug. 14, 1971.—Title 29, Chap-
ter XIII, Part 1518—Light Residential Construction;
Effective Date. Chapter XVII, Part 1910—Light Resi-
dential Construction and Certain Other Construction;
Effective Date.

Vol. 36, No. 159, p. 15533, Aug. 17, 1971.—Title 29, Chapter
XIII, Part 1518—Safety and Health Regulations for
Construction ; Miscellaneous Amendments.

Vol. 86, No. 162, pp. 16191-3, Aug. 20, 1971 —Title 29,
Chapter V, Part 506—Labor Standards on Projects or

. Productions Assisted by Grants from the National En-
dowment for the Ants, Chapter XIII, Part 1516—Safety
and Health Standards for Federal Service Contracts;
Removal of Assumptions, Certain Incorporations by
Reference; Effective Date. Chapter 50, Part 50-204—
Safety and Health Standards for Federal Supply Con-
tracts; Presumptions and Incorporations by Reference;
Specific National Consensus Standards; Effective Date.

Vol. 36, No. 169, pp. 174-09-17, Aug. 13, 1971.—Title 29,
Chapter XX, Occupational Safety and Health Review
Commission, Part 2200—Rules of Procedure.

Vol. 36, No. 170, pp. 17506-8, Sept. 1, 1971.—Title 29, Chap-
ter XVII, Part 1911—Rules of Procedure for Promulgart-
ing, Modifying, or Revoking Occupational Safety and
Health Standards.

Vol. 86, No. 178, pp. 17850-4, Sept. 4, 1971.—Title 29, Chap-
ter XVII, Part 1903—Inspections, Citlations, and Pro-
posed Penalties,

Yol. 36, No. 175, pp. 18080-1, Sept. 9, 1971 —Title 29, Chap-
ter XVII, Part 1910—Applicability of Some Established
Federal Standards.




Vol. 86, No. 175, pp. 18128-9, Sept. 9, 1971.—Occupational
Safety and Health Administration. American Iron and
Steel Institute and United Steel Workers of America.
Petitions for Commencement of Rulemaking Proceedings
and Related Relief.

Vol. 36, No. 188, pp. 19083-89, Sept. 28, 1971.—Title 29,
CFR, Parts 1518, 1910—Safety and Health Regulations
for Construction. Notice of Proposed Rulemaking.

Vol. 386, No. 191, pp. 19266, Oct. 1, 1971.—Title 29, CFR,
Parts 1910 and 1518—Proposed Rulemaking; Clarifica-
tion of Proposed Rulemaking, Sept. 28, 1971.

Vol. 36, No. 203, pp. 20305-6, Oct. 20, 1971.—Title 29, CFR,
Part 1910—Powered Industrial Trucks; Proposed Rule-
making ; Proposed Temporary Suspension for Certain
Standards.

Vol. 36, No. 208, p. 20716, Oct. 28, 1971.—Occupational
Safety and Health Review Commission; Disclosure of
Information to the Public.

Vol. 36, No. 209, pp. 20751-56, Oct. 29, 1971.—Title 29,
CFR, Part 1902—Development and Enforcemnent of State
Standards.

Vol. 36, No. 209, pp. 20772-79, Oct. 29, 1971.—Title 29,
CFR, Part 1518—Proposed Rulemaking; Rollover Pro-
tective Structures and Overhead Protection; Access
Roadways and Grades.

Vol. 86, No. 215, pp. 21334-5, Now. 6, 1971 —Title 13, CFR,
Part 120.5—Displaced Business, ‘Coal Mine Health and
Safety, Consumer Protection, and Occupational Safety
and Health Loans—loan policies.

Vol. 36, No. 219, pp. 21687-88, Nov. 12, 1971.—Title 29,
CFR, Part 1904—Proposed Rulemaking; Use of Data
Processing Equipment ; Additional Time for Completing
Forms ; Posting of Annual Summary.

Vol. 36, No. 228, pp. 22589-90, Nov. 25, 1971.—Department
of Labor, Occupational Safety and Health Administra-
tion; Title 29, CFR, Part 1904—Recording and Repornt-
ing Oeccupational Injuries and Illnesses; Proposed
Statistical Reporting Program.

Vol. 36, No. 234, pp. 23207-8, Dec. 7, 1971.—Title 29, Chap-
ter XVII, Part 1910—Occupational Safety and Health
Standards; Emergency Standard for Exposure to As-
bestos Dust,

Vol. 36, No. 234, pp. 23207, Dec. 7, 1971.—Title 29, Chapter
XIIXI, Part 1518—Safety and Health Regulations for
Construction ; Standard for Exposure to Asbestos Dust.

Vol. 36, No. 234, pp. 23217-18, Dec. 17, 1971 —Title 41,
Chapter 50, Part 50-204—Safety 'and Healtll Standards
for Federal Supply Contracts; Standard for Exposure
to Asbestog Dust.

Vol. 36, No. 249, p. 25061, Dec. 28, 1971.—National Advisory
Committee on Occupational Safety and Health, Advice,
Consultations, and Recommendations under Williams-

Steiger Occupational Safety and Health Act of 1970.
Notice of Meeting Open to Public.

Vol. 36, No. 251, p. 25229, Dec. 30, 1971.—Title 29, Chapter
XIII, Bureau of Labor Standards, Department of Labor ;
Part 1501—Safety and Health Regulations for Ship
Repairing; Part 1502—Safety and Health Regulations
for Shipbuilding; Part 1503—Safety and Health Regu-
lations for Shipbreaking; Part 1504—Safety and Health
Regulations for Longshoring; Part 1505—Gear Certifi-
cation; Part 1506-—Recording and Reporting Work-
Injury Frequency and Severity Data Concerning Long-
shoremen, Ship Repairmen and Other Harbor Workers;
Part 1507—Procedure for Variations from Safety and
Health Regulations Under Longshoremen’s and Harbor
Workers’ Compensation Act; Part 1508—Rules of Prac-
tice in Enforcement Proceedings Under Section 41 of
the Longshoremen’s -and Harbor Workers' Compensa-
tion Act; Part 1509—Investigational Hearings Under
Section 41 of the Longshoremen’s and Harbor Workers'
Compensation Act; Part 1510—Safety and Health Pro-
visions for Federal Agencies; Part 1515—Safety Stand-
ards for Federal Service Contracts; and Part 1518—
‘Safety and Health Regulations for Construction. Trans-
fer of Regulations and Revocation of Part.

Vol. 36, No. 251, pp. 25232-33, Dec. 80, 1971.—Title 29, Part
1915—Safety and Health Regulations for Ship Repair-
ing; Part 1916 —Safety and Health Regulations for
Shipbuilding ; Part 1917—Safety and Health Regula-
tions for Shipbuilding; Part 1918—Safety and Health
Regulations for Longshoring ; Part 1919—Gear Cerntifica-
tion; Part 1920—Procedure for Variations from Safety
and Health Regulations Under Longshoremen’'s and
Harbor Workers’ Compensation Act; Part 1921—Rules
of Practice in Enforcement Proceedings Under Section
41 of the Longshoremen’s and Harbor Workers’ Com-
pensation Act; Part 1922—Investigational Hearings
Under Section 41 of the Longshoremen’s and Harbor
Workers’ Compensation Act; Part 1923—Safety and
‘Health Provisions for Federal Agencies; Part 1924 —
Safety Standards Applicable to Workshops and Re-
habilitation Facilities Assisted by Grants; Part 1925—
Safety and Health Standards for Federal Service Con-
tracts; and Part 1926—Safety and Health Regulations
for Construction. Redesignation.

Vol. 36, No. 251, pp. 252230-32, Dec. 30, 1971.—Chapter
XVII—Occupational Safety and Health Administration,
Department of Labor. Part 1912—Advisory Committees
on Standards.

Vol. 36, No. 252, pp. 256431, Dec. 81, 1971.—Title 29, CFR,
Part 1926—Safety and Health Regulations for Con-
struction. Cranes and Derricks; Use of Boom Angle
Indieators, Load Indicators, Weight-Moment Indicators,
Overload Protective Devices.
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G. SUMMARY OF STATE GRANT ACTIVITY—I1971

.4 Target .4: Target
Statisti- Statisti- -8
Plapning cal plan- ll;Sig:- Planning  cal plan- I%Sig:'
T grants ning - T grants nin,
Jurisdiction (section grants gp lz-:.(:n Jurisdiction (section gra.n%s é):a?r-n
23) (cegtz)on (section 23) (seci;;on s e%ion

Boston: Chicago—Continued
Connecticut_ .- -.__- $68,860 $14,019 _____._. Minnesota___ . ____ $112,447 $23,772 . ____.
Maine .- ceeeea- 76 374 13,770 —ocoooo- Wisconsin .......... 150,000 33,700 —ooce.-.
0] 07,394 Ds

_______ ) dem————— Loulsana._-_-__-_.._.
Vermont- . .oo-o-- 37,279 9 200 -~ New Mexico_______ , 21 -

New York: Oklahoma ... cocuena- 92,437 11,961 _....__.
New Jerseyo.---—---- 180 330 19,513 ... TeXAB oo 113 168 15,577 ...
New York...o-—___- 135 683 16 989 $111, 200 | Kansas City:

Puerto Rico- .- _.--- 50, 000 19 287 caeeaa Colorado.---ooona-- 153,584 18,815 ... ...
Virgin Islands. - coo-- —————— 14, 300 ~ooaee-- ToWa cceimameaaao 82,108 19,214 .._._...

Philadelphia: , Kansas. - _ooao-- 99,019 15,098 _.......
Delaware . c---c--- 75,502 12,726 .. .-... Missouri._ - _--.... 101,761 23,211 __._.__.
Distriet of Columbia._ 59, 681 18 000 oo Montans._ - -ccno--- 132,475 14,079 ...
Maryland. - .- 32, 855 13,000 —-_----- Nebraska - —o.... 77,864 16,700 ____.___
Pennsylvania_ . ._... 147, 657 23 443 151, 800 North Dakota______ 68,992 18,104 ___.....
Virginia.__ccoeeea-- 70, 872 18,271 oo South Dakote_oceoeo oo - 12,098 ...
West Virginia_------ 107 945 14, 400 coceene- Utahe oo 83,4583 12,536 _.ow-a---

Atlanta: Wyvoming_ ... __ 96,731 15,559 -oce-n.-
Alabamg. .o ocooceee 96, 300 e San Francisco:

Florida_ oo 76,623 13,844 56, 191 Alaska .. ____.______ 111, 463 16, 000 —ccuen-
Georgia .- - 115,071 17,208 _....--_ Arizona________._... 75 375 000 .._---__
Kentucky_ - -.----. 120, 000 13 591 L _._._. "California._ .. _------ 210 000 27 000 8178, 063
Mississippi. - - o---- 84, 325 12 556 - oao-._. Guam__ e emeeemenaa 17, 478 ..
North Carolina.___.. 89, 152 14 571 114, 016 Hawaiio o oo maemam 14,000 __-----.
South Carolina._...-. 91, 725 17 ........ Idaho ccccmnaaaa. 98,579 13,000 ___..___
Tennessee. —-o---u-- 174 792 18 248 ........ Nevada o cweoo oo iecimaas 23,664 ...

Chicago: Oregon.occoceo——- 97, 327 13 000 84,850
Illinois. ccvmcccmnnnn 150 350 23,000 84,550 Washington_____...- 100, 000 12 362 105 650
Indiana._ e 38 000 19 305 ... .

Michigan..._——-u--- 149 000 25 000 oo Total . - $4, 704, 131 $872, 542 $886, 320
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H. SUMMARY OF CONTRACT ACTIVITY—197I

Contract title and number Contractor

Start date

Completion
date

Final report
received

Con-
tract
amount

. Communication Effectiveness. Roy Littlejohn Associates,
L-71-178 Inc., Washington, D.C.

To determine the most effective methods of informing em-
ployers and employees on occupational safety and health
and motivating them to take action to improve occupa-
tional safety and health.

. Inspection Effectiveness
Study.

L-71-176

State of Wisconsin, Depart-
ment of Industry, Labor
and Human Relations,
Madison, Wis.

To determine the relationship between hazards observed by
an external inspection agency and the actual causes of
work-related injuries and illnesses.

. EBvaluation of Construction J. A. Reyes Associates,

Training. Washington, D.C.
1-71-188

To evaluate the construction training already accomplished
and to determine methods for obtaining greatest use of
instructors trained under the construction program.

. Employer Listings_.._______ Dun & Bradstreet,

L-71-149 Washington, D.C.

To supply employer address listings broken down by each
area office with copies of listings available at area, regional,
and national offices.

. Extension of Construction

Training Courses.
L-70-133

Middle West Service Co.,
Chicago, Ill.

To add 10 courses to the construction training effort and
have the contractor provide course materials for instruc-
tors.

. OSHA Organizational Study_ Abt Associates, Inc.,
L-71-176 Cambridge, Mass.

To evaluate the OSHA organization, the lines of account-
ability within it and the suitability of the organization
and individual functions to the goals established in the
Act.

July 1,1971 Sept. 30,1971 Sept. 30, 1971

June 24, 1971

Sept. 22, 1971

June 10, 1971

Modifica-
tion I

May 12, 1971

Modifica-
tion I1

June 18, 1971

Aug. 2, 1971

Sept. 30, 1971

Sept. 30, 1971

July 30, 1971

June 30, 1972

Oct. 30, 1971

Nov. 18, 1971

Sept. 30, 1971

Sept. 30, 1971

July 30, 1971

Dec. 17, 1971

Dec. 8, 1971

Nov. 18, 1971

$40. 000

25, 000

38, 100

15, 000

63, 600

58, 000
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H. SUMMARY OF CONTRACT ACTIVITY—1971—Continved

Completion Final report Con-
Contract title and number Contractor Start date date received tract
amount
7. Support of Target Industry ~ National Safety Council, June 29, 1971 June 1972 7, 500
Program Chiecago, Ill.
L-71-181
To cover travel and related expenses of the NSC’s participa-
tion in the TIP.
8. Employer Cost/Benefit National Safety Council, June 29, 1971 On-going 96, 000
Analysts Chicago. IlL
1-71-192

10.

11.

12.

13.

14.

L0 Test the 1edSIDINLY UL UBVEIUPINN-& UICLAUUUVLIUE Y-

benefit analysis for individual busmess establishment to
show the consequences of effective industrial safety pro-
grams in economic terms.

. Systems Project PRC Information Sciences

1-71-204 Co., McLean, Va.
To develop & management information system for OSHA.
Collection, Translation of New York University,
International Standards New York, N.Y.
L-71-182
To identify, translate and abstract international standards
for reference and study by OSHA.

Technical Information SBA-Systems Research Co.,
Retrieval System Philadelphia, Pa.
1-71-189

To develop a plan for the rapid retrieval of information from
a large technical standards library or data base.

Orientation Courses The Boeing Co., Aerospace
1L-71-213 Group, Seattle, Wash,

To orient members of organized labor as to their rights and
responsibilities under the OSH Act of 1970.

Programmed  Instruction Rowland & Co., Ine., Had-
1-71-183 donfield, N.J.

To develop a programmed instruction manual on occupa-
tional safety and hesalth for supervisors within industry.

Compliance Officer Train- Human Resources Research
ing Organization, Alexandria,
1-71-205 Va.

To develop a model which can be used for courses to in-
struct various classifications of safety and health com-
pliance officers.

June 28, 1971

June 21, 1971

June 28, 1971

June 3, 1971

June 30, 1971

June 21, 1971

On-going
June 26, 1972

Estimated

July 1972

Dec. 31, 1971

June 30, 1972

Jan. 31, 1972

Jan. 11, 1972

June 30, 1972

Jan. 31, 1972

204, 000

150, 000

163, 000

65, 000

110, 000

78, 000
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FOREWORD

The Occupational Safety and Health Act of
1970 (P.L. 91-596) requires the Department of
Health, Education, and Welfare to submit to the
President and the Congress, two annual reports:
Section 26 of the Act requires a report from the
Secretary of Health, Education, and Welfare on
the subject matter of the Act, and section 22 of
the Act requires a report from the Director of
the National Institute for Occupational Safety
and Health describing the activities of the Insti-
tute under the Act.

All Department of Health, Education, and Wel-
fare functions under the Occupational Safety and
Health Act of 1970, except for the authority to
appoint a Director for the Institute, to appoint
representatives to advisory committees, and to
function as an ex officio member of the National
Commission on State Workmen’s Compensation
Laws have been delegated to the Director of the
National Institute for Occupational Safety and
Health. Therefore, this foreword will describe my
activities under the Act and the remainder of the
report will describe the activities of the National
Institute for Occupational Safety and Health.

Immediately after the passage of the Act, the
responsibilities vested in the Secretary, Depart-
ment of Health, Education, and Welfare (with
the exception of those previously noted) were
delegated to the Director of the former Bu-
reau of Occupational Safety and Health. That
individual was Dr. Marcus M. Key, whom I have
subsequently appointed as Director of the newly
authorized National Institute for Occupational
Safety and Health. The Institute itself was offi-
cially organized in June 1971 and was placed in
the Health Services and Mental Health Admin-
istration of the Department where a majority of
the health programs promoting clinical and pre-
ventive health activities are grouped. This orga-
nizational setting should permit the National
Institute for Occupational Safety and Health to
function closely with other programs designed to

improve the health status of the population of the
United States through its focus on prevention as
well as health care delivery systems.

In my capacity as ex officio member of the Na-
tional Commission on State Workmen’s Compen-
sation Laws during 1971, T have drawn upon the
services of Dr. Key and other members of the De-
partment to participate in the study and objective
evaluation of the existing workmen’s compensa-
tion laws. This Presidentially appointed commit-
tee will present the report of its comprehensive
study to the Executive and Legislative Branches
no later than July 31, 1972, making a detailed
statement of conclusions with appropriate rec-
ommedations.

The Act provides that the Secretary of Health,
Education, and Welfare shall designate fonr of
the twelve members of the National Advisory
Committes on Occupational Safety and Health
which is appointed by the Secretary of Labor to
advise both Departments on matters relating to
administration of the Act. The individuals whom
I have designated to serve on the committee are:

Miss Sara P. Wagner, R.N.
Dr. Richard A. Sutter

Mr. Roger H. Wingate

Mr. Leif Thorne-Thomsen

The responsibilities facing the Department of
Health, Education, and Welfare and particu-
larly the National Institute for Occupational
Safety and Health in implementing the Act are
challenging and the body of this report describes
the initial progress towards achievement of the
purposes of this Act. We in the Department »%
Health, Education, and Welfare look forward. to
progressively broader activities in concert wih the
Department of Labor leading to a substantiive im-
provement in the health and safety status. of our
mutual constituency. ‘

Secretary
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SUMMARY

Under the Occupational Safety and Health Act
of 1970, the Department of Health, Education, and
Welfare has primary responsibilities in the area of
health and safety research; hazard evaluations
and toxicity determinations; annual listing of
toxic substances; and manpower development and
training. The most important research activity is
that which produces criteria on which standards
for toxic materials and harmful physical agents
can be established by the Secretary of Labor.
Industrywide studies of chronic or low-level in-
dustrial exposures on the potential for illness, dis-
ease, or loss of functional capacity and research
into psychological, motivational, and behavioral
factors also produce criteria for standards and are
being carried out as required by the Act.

Secondary responsibilities in the compilation of
health and safety statistics, dissemination of tech-
nical information, and employer-employee educa-
tion are complementary to the Department of
Labor activities.

The Department of Health, Education, and
Welfare reorganized its Bureau of Occupational
Safety and Health as the National Institute for
Occupational Safety and Health (NIOSH) in the
Health Services and Mental Health Administra-
tion to meet the demands of the Act and to carry
out its mandates.

NIOSH has established research programs
within the areas of toxicology, physical and chemi-
cal analysis, physiology and ergonomics, engineer-
ing, psychology, physical agents, and epidemiology
(industrywide studies). These programs are pri-
marily directed toward the development or
modification of criteria which are used for rec-
ommending health or safety standards for pro-
mulgation by the Department of Labor. During
1971, a criteria package on asbestos was completed
for transmittal to the Secretary of Labor and
work was begun on 10 other criteria documents.

The NIOSH research program is directed
toward high priority toxic substances and physical

agents. The priorities for developing criteria and
conducting research have been established and will
be reviewed annually for needed revision to reflect
new data.

In order to develop this data, NIOSH has un-
dertaken surveillance activities which are designed
to identify and define the potential for occupa-
tional health problems and to measure the magni-
tude and extent of these problems as manifested
by existing or recorded illnesses and deaths.

A technical service program has been established
by NIOSH to provide consultative services and
technical assistance to employers and employees
on the engineering and industrial hygiene aspects
of occupational safety and health hazards.

Included in this program is a hazard evaluation
service which responds to requests for toxicity
determination from both employers and em-
Ployees’ representatives as required by the Act.
This program is designed to determine whether
any substance normally found in the workplace
has potentially toxic effects in the concentrations
used. During the initial stages of the program in
1971, some 25 requests for hazard evaluation were
received identifying approximately 75 substances
for which toxicity determinations were needed.

The NIOSH technical service program also pro-
vides medical and nursing consultation to industry,
State and local governmental agencies, and em-
ployee groups to prevent occupational disease and
injury.

Additionally, NIOSH maintains a center for the
acquisition, abstracting and dissemination of tech-
nical information in the field of occupational
safety and health. Technical responses are made
to inquiries from the general public, official
agencies, universities, and other sources.

In accord with the provisions of the Act,
NIOSH published Zoxic Substance Annual List,
1971. Approximately 8,000 substances were in-
cluded in this list which provides a convenient
reference source for potentially hazardous ma-
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terial and serves as a guide for research needed in
setting new occupational health standards.
Providing an adequate supply of qualified per-
sonnel to carry out the purposes of the Act has
received major attention. Estimates have been
made of the number of occupational safety and
health professionals needed in the overall man-
power pool based on NIOSH studies and on in-
formation provided by professional societies. The
number of professionals presently needed to fill the
estimated demands are: 1,000 industrial hygienists,

‘ 8,000 occupational health nurses, 3,000 industrial measure their effectiveness and scope. Ten

phvsicians N 0} oconnational hoalth certoantist

and 10,000 safety/health professionals.
In answer to these needs, NIOSH has begun im-
plementation of an enlarged manpower develop-

ment program. Training grants have been
awarded to educational and other nonprofit insti-
tutions providing graduate or specialized pro-
grams in occupational safety and health. These
grants have as a purpose initiating, strengthening,
and expanding graduate, undergraduate and spe-
cial training programs in order to ensure an ade-
quate supply of qualified occupational safety and
health personnel. In 1971, 734 students were
enrolled in NIOSH supported courses while 152
students received stipends.

Short courses have also been established by
NIOSH to provide introductory, intermediate,
and advanced training and continuing education
for the various types of professionals in occupa-
tional safety and health. Courses are provided in
the areas of health maintenance and environ-
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mental management. In 1971, 6,500 man-days of
training were provided to occupational safety and
health professionals, the majority of whom were
employees of Federal, State, or local government
agencies.

A study will be done to determine the feasibility
of obtaining exact National and regional pro-
jections of the manpower needs in occupational
safety and health.

In 1972, NIOSH intends to continue its research
activities as mandated under the Act and to

the Department of Labor including beryllium,
cotton dust, carbon monoxide, lead, mercury, heat
stress, noise, ultraviolet light, and silica. In addi-
tion, work will be initiated for 20 criteria docu-
ments including benzene, trichloroethylene,
toluene, toluene diisocyanate, cadmium, chromic
acid, fibrous glass, parathion, coal tar pitch
volatiles, carcinogens, arsenic, lasers, microwaves,
industrial X-rays, sulfuric acid, and sulfur
dioxide.

The Technical Services Program is expected to
grow rapidly. It is anticipated that over 600
requests for hazard evaluations will be received
in 1972 and that the number of inquiries for
technical information will double from 1971.

The Tozic Substances—Annual List, 197% will
contain many more entries than in 1971, especially
in the areas of carcinogens and neoplastic agents.
It is also intended to provide more information
about each substance.
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Chapter 1

ORGANIZATION AND ADMINISTRATION

The National Institute for Occupational Safety
and Health (NIOSH) was authorized on April 28,
1971, and became effective on June 30, 1971, with
the publication of an Organizational and Func-
tional Statement in the Federal Register (see Ap-
pendix A). The history of occupational health
within the Department of Health, Education, and
Welfare, and its predecessor organizations in the
Executive Branch of Government, goes back to
the pre-World War I era when the Office of In-
dustrial Hygiene and Sanitation was established
in the Public Health Service at Pittsburgh, Penn-
sylvania. The complementing safety function has
been added to the HEW organization only re-
cently. In the early years of operation, the organi-
zation was responsible for many of the classic
studies in the dusty trades, including those relat-
ing to pottery workers, hatters, foundry workers,
and miners. Through subsequent reorganization,
the Office of Industrial Hygiene and Sanitation
was combined with the Office of Dermatosis In-
vestigations to become the Division of Industrial
Hygiene, which was subsequently placed in the
National Institutes of Health in 1939.

During World War II, there was a substantial
increase in the industrial hygiene activities of the
Public Health Service related to the National ef-
fort. After the War, however, the reorganization
of the Public Health Service within the Federal

“Security Agency brought about a transfer of the
Division of Industrial Hygiene from the National
Institutes of Health to the Bureau of State Serv-
ices, and resources were reduced to a level commen-
surate with the advisory and consultative authority
of the organization. Several subsequent reorgani-
zations took place up to the time of the passage
of the Federal Coal Mine Health and Safety Act
of 1969.

During the year between the enactment of the
Federal Coal Mine Health and Safety Act and
the enactment of the Occupational Safety and
Health Act of 1970, additional reorganization was
brought about by the creation of the Environmen-
tal Protection Agency. The Bureau of Occupa-
tional Safety and Health, which was at that time
fulfilling the technical and consultative activities
of the Department of Health, Education, and Wel-
fare under the Public Health Service Act and the
more specific mandates of the medical and research
authorities of the Federal Coal Mine Health and
Safety Act, was separated from the general en-
vironmental programs with which it had been as-
sociated in the Consumer Protection and Environ-
mental Health Service and was retained within the
Department of Health, Education, and Welfare.

In 1971, the Bureau of Occupational Safety and
Health was reorganized as NIOSH in the Health
Services and Mental Health Administration (see
Charts 1-1 and 1-2) to carry out HEEW’s respon-
sibilities under the Occupational Safety and
Health Act of 1970 and also the responsibilities of
the Department (except for Black Lung Benefits)
under the Federal Coal Mine Health and Safety
Act of 1969. (See Appendix B for chronology of
organizational identification 1914-1971.) NIOSH
was established with seven staff Offices and six op-
erating Divisions, supported by staff assigned to
each of the ten Regional Offices of HEW. NIOSH
is organized functionally rather than according to
professional categories, reflecting a multidiscipli-
nary approach to each major activity. An operat-
ing division is identified for each major activity,
ie.:

—for health and safety research, the Division
of Laboratories and Criteria Development ;
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—for industry-wide epidemiological studies,
the Division of Field Studies and Clinical
Investigations;

—for technical and clinical services including
back-up resources for hazard evaluations, the
Division of Technical Services;

—for professional training, the Division of
Training;
—for promotion of new occupational health

programs at the State and local levels and in

Occupational Health Programs;

—for injury and illness intelligence, the Office
of Health Surveillance and Biometrics;

—for research and training grants, the Office
of Extramural Activities; and

—for implementation of HEW’s responsibili-
ties (except for Black Lung Benefits) under
the Federal Coal Mine Health and Safety Act,
the Appalachian Laboratory for Occupational
Respiratory Diseases.

The functions of the Secretary of HEW under
the Act are, to the extent feasible, delegated to the
Director of NIOSH. NIOSH, therefore, is author-
ized to perform all of the functions of the Secre-
tary of HEW under the provisions of the Research
and Related Activities and the Training and Em-
ployee Education sections of the Act (sections 20
and 21). The Secretary of HEW retains the au-
thority to appoint a Director for NIOSH, to ap-
point representatives to advisory committees, and
to function as the ex officio member of the National
Commission on State Workmen’s Compensation
Laws. Among the authorities delegated to the Di-
rector of NIOSH by the Secretary of HEW is the
right to verify to the Secretary of Labor that a
variance from an existing standard is necessary
to allow an employer to participate in a research
experiment approved by NIOSH; to conduct re-
search medical examinations; to make recommen-
dations to the Department of Labor regarding the
need for mandatory standards; to cooperate in the
prescription of regulations requiring the taking
and keeping of records regarding employers’
activities relating to the Act; to cooperate with
the Secretary of Labor in prescribing regulations
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requiring employers to maintain accurate records
of work-related deaths, injuries, and illnesses, as
well as employee exposures to potentially toxic or
harmful physical agents; to provide consultation
to the Department of Labor on the approval or re-
jection of State grant applications; to compile,
analyze, and publish reports or information; to
conduct directly, or by grants or contracts, re-
search, experiments, and demonstrations relating
to occupational safety and health; to develop and
publish, at least annually, a list of all known toxic
substances; to determine, following

of employees, whether substances used or found in
the workplace have potentially toxic effects at the
concentrations used or found ; to conduct and pub-
lish industry-wide studies on the effect of chronie
or low-level exposure to industrial materials, proc-
esses, and stresses; to make surveys and ques-
tion employees; and to conduct education pro-
grams to provide an adequate supply of qualified
personnel to carry out the purposes of the Act.
In addition, a variety of administrative authorities
exist in section 22 of the Act which created
NIOSH.

NIOSH headquarters are located in Rockville,
Maryland while most NIOSH research, technical
assistance, and training activities under the Act
are conducted at NIOSH facilities in Cineinnati,
Ohio. Additional research and technical assistance
is conducted at NIOSH facilities in Salt Lake
City, Utah. The NIOSH Testing and Certification
Laboratory as described in Chapter 6 is housed
along with NIOSH’s Appalachian Laboratory for
Occupational Respiratory Diseases in NIOSH’s
new Appalachian Center for Occupational Safety
and Health in Morgantown, West Virginia. The
new Center was dedicated on November 27, 1971.
(See Appendix C for dedication message from the
Secretary of HEW.)

In order to carry out its functions under the Act
as expeditiously as possible during fiscal year 1971,
the Congress enacted a supplemental appropria-
tion of $4,000,000. In addition, a $8,435,000 budget
amendment was added to the 1972 budget request
specifically for implementation of the Occupa-
tional Safety and Health Act. A total of
$26,466,000 was appropriated for occupational
safety and health activities in 1972.

Section 22(e) of the Act provides that the Di-

written re-



rector of NIOSH may accept and utilize money =~ NIOSH. During 1971, NIOSH received one such
and other property donated or bequeathed to  donation from an individual.
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Chapter 2

OCCUPATIONAL SAFETY AND HEALTH PROBLEMS

BACKGROUND

Over 80 million American men and women
spend 25 percent of their lives in the workplace.
The deterioration in health quality which occurs
as a result of exposure to hazards in the workplace
is not well known because until recently there has
been no mandatory national reporting system for
occupational injuries and illnesses, and the few
State reporting systems in existence are incom-
plete and nonuniform.

Total deaths annually from job-related injuries
have been placed at over 14,000, with an estimated
2.2 million disabling injuries. The National Health
Survey conducted by the Health Services and
Mental Health Administration’s National Center
for Health Statistics has estimated that the aver-
age worker experiences 6 days of absence and more
than 16 days of restricted activity due to some
type of job-related disability per year. On the
average one out of eight workers will sustain a job-
related injury each year. Ten times as many man-
days are lost from job-related disabilities as from
strikes.

The incidence of occupational disease is less well
known, but recent estimates indicate at least
390,000 new cases of disabling occupational disease
each year. Based on limited analysis of violent/
non-violent mortality in several industries (see
Table 5-1) there may be as many as 100,000 deaths
per year from occupationally caused diseases.
Health deterioration at the workplace results from
a variety of hazards and manifests itself in a
variety of forms. These range from the overt,
classic, occupational diseases such as lead and
mercury poisoning, to the insidious, delayed effects
of exposures to noise that cause partial or total
hearing loss and to dusts that produce fibrosis of

the Iungs. Even beyond these effects, there are the
considerations that exposures to some occupational
hazards will cause, promote, or contribute to the
development of cancer, hasten the onset of certain
degenerative diseases, or shorten the life span.

TOXIC SUBSTANCES

A toxic substance has been defined as one which
demonstrates the potential to induce cancer, to
produce long term disease or bodily injury, to
affect health adversely, to produce acute discom-
fort, or to endanger life of man or animal resulting
from exposure via the respiratory tract, skin, eye,
mouth, or other routes in quantities which are rea-
sonable for experimental animals or which have
been reported to have produced adverse effects in
man. The need for a list of toxic substances is rec-
ognized in the Act with the requirements of sec-
tion 20(a) (6) that the Secretary of HEW shall
publish within 6 months of enactment of the Act
and thereafter as needed, but at least annually, a
list of all known toxic substances by generic family
or other useful grouping, and the concentrations
at which such toxicity is known to occur.

NIOSH has met this requirement with the pub-
lication of 7Towic Substances—Annual List 1971.
This publication is available from the U.S. Gov-
ernment Printing Office, Washington, D.C. for
$3.75. Approximately 8,000 substances were in-
cluded in this first list.

For the purposes of the list, a toxic substance
was defined, exclusive of radioactive chemicals
producing noxious effects due to radioactivity, to
include all mined, manufactured or synthesized
inorganic and organic substances, including drugs,
food additives, and pesticides, as well as refined
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substances of natural origin. The listed substances
were presumed to be pure; the reported toxic ef-
fects have been attributed solely to the items as
described in the original source. Excluded from
the list, therefore, were unpurified extracts of nat-
ural substances and commercially formulated
products.

The list provides a convenient reference source
for potentially hazardous materials and serves as
a guide for research needed in setting new occu-
patlonal health standards Currently available

the standards are in use in small amounts by iso-
lated groups; the effects of these infrequently used
chemicals on man are not widely known.

New chemicals are being developed at the rate
of several thousand a year with 500-600 of these
finding their way into industrial usage. The next
annual list of toxic substances will contain many
more entries, especially carcinogens and neoplastic
agents, and will provide more information about
each substance. As the list gives the concentration
at Whlch e‘mch substance is known to be deﬁnlbely

cnemlcals—those used most IrequencLy oy the most
people, and those which may be the most toxic.
However, a great many chemicals not covered by
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“shopping list” for research into developing fu-
ture criteria for standards.



Chapter 3

SURVEILLANCE AND PRIORITIES DEVELOPMENT

With the implementation of the Act there has
developed a growing awareness of the need for
basic information concerning occupational illness
and injuries—particularly as it relates to the scope
and severity of the problem. The government re-
search and enforcement programs to protect the
American working population from health and
safety hazards must consider an incredibly com-
plex array of millions of workers distributed over
millions of workplaces and engaged in thousands
of different types of activities. These programs
must include as one of their most important man-
agement and scientific tools, accurate descriptions
and analyses of the population which they are to
protect and the conditions which they must con-
trol. Basic questions to be answered include : when,
where, and how many people are becoming ill or
injured; what are the causes of the illness or in-
jury ; how many people are exposed to what types
of hazards; where are they located ; in what indus-
tries can they be found; what industries have
health and/or safety programs; are these pro-
grams effective ? This information must be availa-
ble if government and private programs are to
direct their efforts effectively.

To begin to answer many of these questions,
NIOSH has undertaken surveillance activities
designed to identify and define the potential for
occupational health problems (Hazard Surveil-
lance) and to measure the magnitude and extent
of these problems as manifested by existing or
recorded illnesses and deaths (Illness and Injury
Surveillance). Although this information will not,
with complete accuracy, define the total occupa-
tional health problem in this country, it will be a
primary input towards establishing research pri-
orities and influencing future activities in the field
of occupational safety and health.

HAZARD SURVEILLANCE

Since no adequate information exists which re-
flects a representative cross-section of in-plant en-
vironmental conditions, NIOSH has undertaken a
controlled sample survey (beginning in mid-
January 1972) to acquire the necessary data. Plans
for the National Occupational Hazard Survey
were begun in late spring 1971. This survey will
be a two-year study which will develop basic
descriptive information on the working environ-
ment in all non-farm industries covered under the
Act. This information will be used to assist in
setting priorities for research and compliance, for
directing research teams in future investigation
efforts, for measuring and to some extent forecast-
ing trends, and for developing guides which will
deseribe the potential health hazards which are
typically associated with a given industry or
occupation.

In order to accomplish this task, specially
trained NIOSH engineers will survey a represent-
ative sample of plants. The survey is of a research
nature and is not intended to be used for enforce-
ment purposes. The survey will consist of an on-
site visit to each plant in the sample at which time
an interview of the plant manager or other quali-
fied representative will be conducted, the answers
from which will be recorded on Pait I of the Sur-
vey Form. (See Appendix D for Survey Form.)
The plant summaries of illness and injury (Oc-
cupational Safety and Health Administration
form number 102) will be recorded and a walk-
through made of the plant operations in order to
enumerate the types of potential hazards and the
persons exposed to these hazards. The NIOSH
surveyors have been trained to comprehensively
categorize and record their observations made dur-
ing the walk-through phase of the survey. These
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observations are categorized on Part IT of the Sur-
vey Form under the following titles:

1. Number of Employees—Indicating the
exact number of employees who are exposed.

2. Employee Group Title—A two- or three-
word description of the job title of those exposed.

3. Potential Exposure—The exact name of the
chemical substance or physical agent causing the
exposure (e.g. carbon monoxide, trichloroethylene,
continuous noise, ete.).
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which the chemical substance is found (e.g. dust,
vapor, mist, ete.).

5. Duration—Indicating a difference between
full-time and part-time exposure.

6. Intended Control—Indicating the intended
control which has been applied to offset a possible
hazardous exposure and whether that control is
functioning or not (e.g. general dilution ventila-
tion, isolation, personal protective equipment,
etc.).

The sample of workplaces has been designed and
selected in cooperation with the Bureau of Labor
Statistics, U.S, Department of Labor. It is com-
posed of approximately 5,200 establishments from
67 Standard Metropolitan Statistical Areas
(SMSA’s) and 3,000 from non-SMSA areas. The
sample has been stratified by industry-type using
Standard Industrial Classifications (SIC’s) and
by plant size. Establishments with less than eight
employees were not included in the study thereby
eliminating approximately 70 percent of the es-
tablishments but only 12 percent of total employ-
ment covered under the Act.

As the data are collected, they will be sent to
NIOSH Headquarters. Here the data will be tran-
scribed and fed into a computer which will make
initial edits and tabulations. The data then will be
stored on magnetic tape for future processing.
‘When the survey is complete in 1974, NTOSH will
have a detailed, reliable description of the in-
plant environmental conditions for the bulk of
the American working population on an industry,
job, and exposure specific basis. The data will be
held in a computerized information file which will
permit swift and easy access to the many program
areas that require the use of such information.

In a study of this type, the professional capa-
bility of the surveyor in recognizing potential haz-
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ards is critical; therefore, in the summer of 1971,
NIOSH developed (via contract) an extensive sur-
veyor training and evaluation program. The train-
ing program consisted of a 9-week comprehensive
formal classroom presentation in the fundamentals
of industrial hygiene and occupational health.
Following this phase of the program, the surveyors
experienced actual workplace situations in the
company of professional industrial hygienists
from the Pennsylvania Division of Occupational
Health. This on-the-job training was integrated
into Pennsylvania’s regular industrial hygiene in-
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cording system developed by NIOSH several years
ago and which closely resembles that used in the
study. Throughout this phase of the training, both
subjective and objective evaluations were made of
the trainees by the professional hygienists. Addi-
tional surveyor evaluations will be undertaken
throughout the course of the survey.

An extensive and specific set of survey guide-
lines has been developed. These guidelines provide
exact instructions regarding virtually every level
of detail of the survey operations. These guidelines
coupled with the method NIOSH has used to train
the surveyors will insure uniform performance in
recognizing, classifying, and recording potential
occupational exposures. This approach is neces-
sary to develop information of the required degree
of accuracy and reliability.

NIOSH has also continued its activities under
the National Surveillance Network. This program
was devised to assist the States in those activities
directed toward identifying specific industrial
health problems. For the States, the Network pro-
vides a proven field-tested recording and data
processing system for large quantities of valuable
information regarding potential occupational
health problems. The National Surveillance Net-
work is similar to the National Occupational
Hazard Survey in that it affords a detailed and
standardized procedure for recording in-plant en-
vironmental conditions. For NIOSH this system
produces information which augments that of the
National Survey, but which for various reasons
cannot stand alone for national estimates. Among
the more important of these are the following:
(1) the States enter the system on a voluntary
basis at times which suit their needs; (2) the in-
dustrial hygiene techniques and inspection require-
ments are not standard between States; (3) the
procedure is modified to meet the particular needs,



funds, and available personnel of the State; and
(4) the necessary resources to conduct survey
operations to the degree of detail required in the
National Survey are not generally available at
the State level. The states of Georgia, Kentucky,
Oregon, and Pennsylvania are now full participat-
ing members of the National Surveillance
Network.

ILLNESS AND INJURY SURVEILLANCE

The objective of the Illness and Injury Surveil-
lance Program of NIOSH is to define the magni-
tude and distribution of the incidence of
occupational illnesses and injuries in the work-
force. To accomplish this goal, NIOSH will rely
almost entirely on the injury statistics developed
by the Department of Labor through the employer
reported injury and illness data. In the area of ill-
ness statistics, however, under reporting can be
expected initially because of under-recognition
of occupational diseases, non-specificity of symp-
toms, and failure to suspect a relationship with the
working environment. Therefore, NIOSH’s efforts
are designed to validate and supplement these
Department of Labor statistics through a coordi-
nated approach.

This objective is accomplished through the fol-
lowing procedures: (1) review of existing vital
statistics and other data sources on occupational
health; (2) retrieval and review of disease and
population data from industry, labor unions, and
other government agencies; and (3) provision of
special services to outside investigators to stimu-
late additional studies of occupational disease. In
addition, NIOSH has entered into special studies
to develop and pretest a medical questionnaire to
elicit health information which may be related to
environmental exposures and medical examination
findings and to conduct comparability studies of
existing mandatory occupational disease reporting
systems. Both of these studies are well underway
toward producing this necessary and useful infor-
mation. Significant activities in these areas during
the past year include the following:

1. A review of the literature on the relation-
ship between benzene exposure and consequent leu-
kemia suggested that printing pressmen might be
at excess risk as a result of heavy benzene expo-
sure, and disability data published by the Social

Security Administration suggested higher rates of
disability from leukemia and lymphoma among
men in certain printing trades as compared to all
disabled workers. Through the cooperation of the
International Printing Pressmen and Assistants’
Union, mortality records have been gathered for
a more detailed analysis.

2. U.S. mortality data have shown that heavy
construction machinery operators experience an
excessive death rate from on-the-job accidents and
that stationary engineers have a significant excess
of cancer mortality, primarily of the respiratory
system. Arrangements have been made with the In-
ternational Union of Operating Engineers, which
includes both occupational groups in its member-
ship, to recover death certificates for a more de-
tailed analysis.

3. Both U.S. mortality data and Social Se-
curity Administration disability data indicate that
men employed in foundry operations have experi-
enced excess mortality from malignant and non-
malignant respiratory disease. Furthermore, the
United Auto Workers Union has requested a sur-
vey of automobile foundry workers thought to be
at excess risk of death. With the cooperation of the
Union and the three major automobile manufac-
turers, arrangements are being made to study the
mortality experience of gray iron foundry workers
in the Michigan area in terms of relative frequen-
cies of specific causes of death.

4. British and American mortality data show
that dentists have a relatively high rate of suicide,
and data from several sources suggest an excess of
leukemia and certain neurological diseases among
members of this profession. These findings are of
particular interest because of the recognized long-
term, low-level exposure of this population to mer-
cury and X-radiation. Preliminary planning for
a large scale study of mortality in American den-
tists is being undertaken in collaboration with one
of the major schools of dentistry.

Several broad-based bodies of data relating mor-
tality and disability from specific causes to occu-
pation and/or industry are available as reference
sources for identifying occupational groups ex-
periencing unusual risks of disease, thereby aid-
ing in the development of priorities for occupa-
tional health research. The inherent value of these
data is seen in the British reports, for example,
where several instances of an excess disease risk
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associated with occupation have been confirmed by
subsequent epidemiological studies. Indications of
unusual lung cancer experience in a number of
occupational groups have been substantiated by in-
dependent investigations utilizing various methods
of study.

Present plans call for full exploitation of ma-
terial contained in these publications by utilizing
them as an initial screening device, whereby par-
ticular occupational groups exhibiting unusual
patterns of disease would be scheduled for further
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be accomplished through creation of computerized
data files consisting of the complete contents of
each reference source. Examples of specific ques-
tions to which quick answers could be obtained
from this system are the following: (1) given a
particular occupation or industry, does the pattern
of cause-specific mortality and/or disability ex-
hibited by individuals so employed suggest a pos-
sible health hazard in the working environment;
and (2) given a particular disease, what occupa-
tions and/or industries seem to exhibit an unusual
mortality or disability rate for this condition?
Response to the latter query would provide feed-
back to the activities of the hazard surveillance
staff as potential areas for in-depth industrial
hygiene surveys.

Future NIOSH illness and injury surveillance
activities include review and assessment of the
results of the Department of Labor nationwide
surveys of occupational illnesses and injuries by
industry and establishment as a further method of
identifying unusual health patterns among work-
ers in the United States. Data on work-related
illnesses and injuries gathered by certain states
(such as California) will be utilized to judge the
comparability of these reporting systems. In time,
it is hoped that in-depth studies of the detailed
information contained in the record-keeping forms
distributed by the Department of Labor will be
undertaken to further elucidate etiologic relation-
ships in disease and injuries associated with the
working environment.

The recovery, analysis, and evaluation of data
bearing on potential occupational health problems
require input from a variety of scientific disci-
plines, many of which are in short supply, both
within NIOSH and extramurally. With few ex-
ceptions research groups are unable to recruit
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persons trained in skills such as nosology (clas§i-
fication of diseases) and the tracing of industrial
populations over long time periods. Therefore,
to fully utilize the skills of the small number of
investigators in the field of occupational health
epidemiology, NIOSH provides support in these
activities. In addition to support of numerous
studies within NIOSH, nosological service has
been provided during the past year to outside
investigators studying steelworkers, asbestos work-
ers, nickel workers, and rubber workers.

crease the number of epidemiologcal studies of
occupational disease in future years.

PRIORITIES DEVELOPMENT

NIOSH has established a staff function charged
with the primary task of incorporating the illness
and injury surveillance and hazard surveillance
data into a meaningful system for determining re-
search priorities. In addition, this unit also has a
primary function to identify, develop, and main-
tain additional data systems where necessary and
to develop quantitative procedures for assigning
priority levels to problem areas.

In 1971, the activities of this unit were concen-
trated on the establishment of information chan-
nels and on the exchange of ideas with interested
and concerned parties in both private and public
sectors charged with the implementation of con-
trol or surveillance activities. A continuing dia-
logue and exchange of information has been de-
veloped with the Occupational Safety and Health
Administration and the Bureau of Labor Statistics
of the Department of Labor. New sources of exist-
ing pertinent data have been explored and in 1972
new techniques for priority setting will be
explored.

NIOSH has published a Priority List for Towic
Substances and Physical Agents (see Appendix
E). This list was prepared utilizing a technique
which essentially establishes a rating based upon
a linear relationship of the following variables:

—Population index—a relative evaluation of
the number of workers exposed.

—Relative toxicity index-—professional opin-
ion of relative toxicity.



—Incidence index—documented incidence of
diseases from occupational disease records, physi-
cian’s first reports of work injury, workmen’s com-
pensation records.

—Quantity index—amount produced or used
each year.

—Trend index—estimates on increased or de-
creased usage.

A number of these variables are from consensus
polls of recognized experts in the field of occupa-
tional health but, where possible, the input was
quantified. For the most part, the data utilized in
this quantification were obtained through NIOSH
surveillance activities.

The Priority List is divided into three main
parts. First, a list of those toxic substances and
physical agents for which criteria for recommen-
dation of a standard has been developed is pre-
sented. Second, the “in progress” part includes
those substances and physical agents for which
criteria documents have been initiated. Finally, the

“priorities” part presents 19 groups of toxic sub-
stances and/or physical agents whose relative pri-
ority has been established by the above mentioned
system. No attempt has been made to evaluate the
relative priority of the elements within each group.
The substances and physical agents within each
group are considered as having equal priority and
are presented in alphabetic order.

At the present time, health and safety are being
developed as two separate areas in priority devel-
opment. It was thought that this approach is best
in that, presently, expertise in NIOSH is pri-
marily in the health field. Consequently, the health
priority system and approach has begun within
NIOSH, while a priority system for the relative
evaluation of occupational safety hazards is being
developed under contract. A research review of
safety hazards has been completed, and the first
draft of a technique for review has been submitted
to NIOSH. If feasible, the health and safety pri-
ority systems will be merged into one system when
it is felt that a desired level of sophistication is
reached in both.
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Chapter 4

DEVELOPMENT OF CRITERIA FOR RECOMMENDATION OF

STANDARDS

PROCEDURE

Section 20(a) (3) of the Act stipulates that the
Secretary of HEW shall develop criteria dealing
with toxic materials and harmful physical agents
and substances which will describe exposure levels
that are safe for various periods of employment,
including but not limited to exposure levels at
which no employee will suffer impaired health or
functional capacities or diminished life expectancy
as a result of his work experience. Such criteria
are to be developed to enable the Secretary of
Labor to neet his responsibilities for promulgat-
ing standards under the Act.

NIOSH develops criteria for toxic materials and
harmful physical agents and substances for rec-
ommendation to the Secretary of Labor in the
form of a criteria document. The criteria document
includes a critical evaluation of all known prior
research and knowledge on the particular material
or agent and a recominended standard based on
this evaluation (see Appendix F for criteria docu-
ment format).

The criteria document defines hazardous ma-
terials, with standards for exposure to these ma-
terials, including labeling/warning specifications,
symptoinatology/diagnostic aids, and precauntion-
ary measures. The criteria documnent may also in-
clude recommended personal protective equipment,
engineering control, safety requirements, environ-
mental monitoring, medical monitoring examina-
tions, record-keeping requirements, fire protection
specifications, pollution/waste disposal require-
ments, and transportation/storage recommenda-
tions about each chemical and physical agent.
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The priority list described in the previous
ter serves as the primary input in the process
ciding in what order criteria documents w
developed. Other input in the decision proce:
the factors of projected cost and time. In ord
a criteria document to be written, current k
edge on the particular material or agent mt
adequate and complete. If not, a research pro
is initiated to fill in the research gaps an
criteria document is written when the res
findings are definitive enough. A particular
ard may be very high on the priority list but
also require much more research before the cr:
document can be written. Similarly, another
ard may be somewhat removed from the top
list but 1ay require only a literature search v
can be accomplished at low cost and within
latively short time. All of these factors are
sidered in determining the order for develc
criteria documents,

The development of a criteria document
large undertaking. The first task of searchine i1ur
and reviewing all past literatuve on the sub
in itself a formidable task. Currently, e
documents for beryllium, cotton dust, carbon
oxide, lead, mercury, heat stress, noise, ultra
light, and sanitation are in various developn
stages. These documents are expected to be
pleted in 1972. In addition, criteria documen
being planned for benzene, cadmium, ch
acid, fibrous glass, and parathion. During 19
additional materials and agents were under r
for availability of data necessary for the pre
tion of criteria for the recommendatic
standards.

A general review procedure has been estab
for criteria documents. Once a first draft



criteria document has been developed, it is re-
viewed for completeness and accuracy by a com-
mittee of NIOSH staff. The recommendations of
this committee are included in the second draft of
the document which is then reviewed again by the
NIOSH committee as well as a committee of out-
side consultants. The comments of this review are
included in a third draft of the document which is
then given a final NYOSH review before the final
criteria document is writtten. Currently, this re-

rary emergency standard for asbestos exposure
following a recommendation from NIOSH. This
standard was 5 asbestos fibers per cubic centimeter
(cc) of air based on a count of fibers greater than
5 micrometers in length determined as a time-
weighted average exposure for an 8-hour workday
and reflected the change in the American Con-
ference of Governmental Industrial Hygienists’
Threshold Limit Value intended to go into effect
in 1972.

EMERGENCY STANDARD

Under section 6(c) (1) of the Act, the Secretary
of Labor is required to provide for an emergency
temporary standard (to take effect immediately
upon publication in the Federal Register) if he
determines that employees are exposed to grave
danger from exposure to substances or agents de-
termined to be toxic or physically harmful or from
new hazards and that such emergency standard is
necessary to protect employees from such danger.
During 1971, the Secretary of Labor set a tempo-

standard. The criteria for this asbestos standard
were developed to assure that the standard would,
(1) protect against asbestosis and asbestos-induced
neoplasms; (2) be measurable by techniques that
are valid, reproducible, and available to industry
and official agencies; and (3) be attainable with
existing technology.

The recommended asbestos standard suggests
occupational exposure limits effective 2 years
hence, expressed as a time-weighted average (2
fibers/cc) and as a ceiling value (10 fibers/cc). It
also provides for environmental monitoring, medi-
cal examinations, protective clothing, and respira-
tory protective devices.



Chapter 5

RESEARCH

Sections 20 and 22 of the Act place the responsi-
bility for conducting .occupational safety and
health research with the Secretary of HEW and
with the Director of NIOSH. To meet this re-
sponsibility, NIOSH has established research pro-
grams within the areas of toxicology, physical and
chemical analysis, physiology and ergonomics,
engineering, psychology, physical agents, and
epidemiology.

NIOSH has undertaken an applied rather than
a basic research program because of the nature
of the requirements of the Act. Most NIOSH
research is directed in some way toward the devel-
opment or modification of criteria which are used
for recommending health or safety standards.

NIOSH conducts its research program through
in-house projects, grants, contracts, agreements
with other Federal agencies, and through special
foreign currency arrangements with foreign coun-
tries (Public Law 83—480). Appendices G through
J contain all 1971 active NIOSH contracts, grants,
interagency agreements, and special foreign cur-
rency arrangements.

TOXICOLOGY

In 1971, NIOSH toxicology research was re-
organized and expanded in order to comply with
the new demands placed upon it by the provisions
of the Act. This entailed the following activities:
(1) creation of a new laboratory for evaluation of
toxic hazards of industrial substances in order to
respond to requests from employers or employee
representatives as specified in section 20(a) (6) of
the Act; (2) the expansion of the biochemical
services unit to supply data to the evaluation labo-
ratory and other divisions of NIOSH by rapid,

automated methods; and (3) broadening of
goals and the staff of the pathology section to
vide a central repository for industrial dis
cases for the training of industrial physician:
assist other physicians in the diagnosis of in
trial disease, and to assist NIOSH investiga
in evaluating the toxicity of industrial chemi

With regard to criteria for an oil mists exposure
standard, four important long-term animal stAiae
which began in 1962 were completed. The st
which were designed to develop criteria for
typical cutting oils in worldwide use, in
that the current standard had a health «
safety factor of possibly tenfold. In additic
evidence of pulmonary carcinogenic effect
found for any of the oils studied.

The aim of another project was to valida
tentative occupational exposure limit for
tilisins (enzymes used in laundry detergents
important concomitant result was the findin;
the primary action of subtilisins is that
histamine-releasing agent in the respiratory
leading to broncho-constriction. This proble:
found to be preventable by prior administrat
antihistaminics or, if present, could be reliev
combined treatment with a broncho-dilato:
antihistaminics.

In attempts to find the long-sought mech:
by which latent chronic beryllium disease ¢
many years after exposure lhas ceased, NI
toxicology researchers developed the hypo
that adrenal imbalance is the triggering ir
nism. Further experimental work may event
confirm this hypothesis as indicated by the f¢
ing findings: (1) removal of the adrenal
creased beryllium toxicity by causing . sys
redistribution of deposited beryllium to mor
ceptible sites; (2) adrenal imbalance by che



means resulted in more pronounced systemic dis-
ease; and (3) pregnancy superimposed on beryl-
lium exposure caused more severe beryllium
response than in nonpregnant animals, as evi-
denced by an increasing number of lesions in lungs
and kidneys.

Chronic studies in animals on the pathologic
effects of beryllium alloys and intermetallics used
in metallurgy have demonstrated wide ranges of
responses, depending on the chemical composition
of the compound tested. Some compounds, such as
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bacterial flora of the lung contribute significantly
to pulmonary fibrosis from quartz exposure.

NIOSH toxicology research indicated that the
trace metals of nickel and chromium in asbestos
are the active agents leading to lung cancer in ex-
perimental animals and that certain metallic ele-
ments can prevent their action. Based on this
research it may be possible to coat asbestos, thus
preventing or reducing the neoplastic effects of
asbestos exposure.

Other research investigations have not yet

“wu1u SOMe compounds, such asberylh, copper and
tantalum beryllide, produce lesser effects than
beryllium metal. Transplantable lung tumors have
been produced +with beryllium metal, chromium
coated beryllium metal and beryllium aluminum.
The smallest dose of beryllium which will produce
lung cancer in rats is 40 micrograms, when it is
given as beryllium hydroxide. This is the smallest
dose of any tested inorganic chemical which will
produce lung cancer in rats.

Long-term studies (20 months) on rats have
shown that a mercury compound inhibits the lethal
effects of selenium compounds when they are ad-
ministered together in the drinking nwater. This
research demonstrates the need for studying the
interactions of toxic chemicals.

The pyrolysis products of various plastic ma-
terials are of concern to firemen and other workers
where toxic fumes may provide a menace to their
health. The fluorocarbons have been examined be-
cause of the potential release of extremely toxic
fluorine compounds such as carbonyl fluoride.
Based on NIOSH research, some manufacturers
have changed product formulations of the fluorine
plastics in such a way as to eliminate the carbonyl
fluoride as a product of combustion. The decom-
position by pyrolysis still generates compounds
such as carbon monoxide, hydrogen fluoride and
formaldehyde.

In the field of foam plasties, industrial exposure
to isocyanates was found to result in an immuno-
logic reaction producing delayed and allergic types
of hypersensitivity predictably occurring in about
1 percent of the U.S. worker population.

To explore the role of natural bacterial flora of
the lung in the development of dust diseases of
that organ, bacteria-free animals were exposed to
quartz dust. The results obtained, in comparison
to animals with natural flora, did not indicate that
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cause of recent mitiation or their preliminary or
minor nature. Such projects include identification
of substances associated with byssinosis (cotton
dust disease), detection of early changes in
asbestosis, toxicologic evaluation of certain man-
ganese ores and silica flour dust of foundaries, role
of environmental factors on trace element metabo-
lism, biophysical studies on the adsorptive proper-
ties of small particle surfaces, and pathogenie
mechanisms of industrial disease.

PHYSICAL AND CHEMICAL ANALYSIS

The objective of NIOSH physical and chemical
analysis research is to develop, improve, and evalu-
ate analytical methods and instruments for the
determinations of the levels of toxic materials,
their products and other significant substances
found in the workplace. In order to accomplish
this objective, several projects for the development
of analytical methods were initiated.

Analytical methods development and testing
was begun, both in-house and by contract, for com-
pounds and materials for which criteria documents
are to be prepared in the next 2 years. This
includes such materials as lead, asbestos, cotton
dust, beryllium, carbon monoxide, mercury and
silica. An interagency agreement with the Atomic
Energy Commission’s laboratory in Los Alamos,
New Mexico, has been negotiated to collaboratively
test the sampling and analytical techniques for
determining elemental, organic and particulate
mercury.

A project was started to develop means to
sample gases and organic vapors, for subsequent
shipment to an analysis at the laboratory. This
would enable field personnel to sample the ambient
air for these toxic substances utilizing solid absorp-
tion systems which lend themselves to easy trans-



port by regular commercial or postal means. In
order to expedite this effort, an interagency agree-
ment with the Atomic Energy Commission has
been negotiated. At Los Alamos they will work at
developing new sampling and analytical methods
with emphasis on the use of a variety of solid
absorbents for both gases and organic vapors.

In conjunction with NYOSH industrial hygien-
ists, a study is under way to investigate the effect
of environmental variables on the collection and
measurement of several organic vapors using acti-
vated charcoal as the sampling media.

By contract, an evaluation is being made on
newly developed analytical instrumentation and
how it can be applied to the solving of occupa-
tional health problems. Two such instrument
techniques under investigation are electron spec-
troscopy and spark source mass spectrometry.

The investigation of meaningful sampling and
analytical techniques to be used in the evaluation
of coal tar pitch volatiles is being conducted pri-
marily through the contract mechanism. In coop-
eration with the American Iron and Steel Institute
(AISI), a survey of five coking installations has
been initiated. The objectives of this study are to
evaluate sampling and analytical methods and to
develop background data on exposure levels, The
samples collected on this survey are being analyzed
under contract. Approximately 1,440 samples are
being obtained through the joint survey of five cok-
ing operations. These samples are being analyzed
by the following analytical methods: (1) determi-
nation of benzene soluble fraction; (2) the gas
chromatographic separation of 14 polynuclear
aromatic hydrocarbons; (3) thin-layer chromatog-
raphy for benzo(a)pyrene; (4) the liquid column
chromatographic separation of 10 polynuclear
aromatic hydrocarbons; (5) fluorimetric index;
(6) atomic absorption for trace metals; (7) gas
chromatographic procedures for samples of sol-
vent vapors on charcoal tubes.

Contractors were requested to perform a com-
plete literature search. To date, approximately
2,000 abstracts on the sampling, analytical, med-
ical and production aspects of this substance have
been received and reviewed. An emission spectral
index of some 30 polynuclear aromatic and hetero-
cyclic compounds found in coal tar pitch is being
compiled. It is hoped that a photodynamic assay
technique can be developed for those compounds
exhibiting carcinogenesis.
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lected by the different teams, thus obtaining a
broader basis for heat stress standards.

Negative water balance has long been known to
reduce man’s ability to deal with heat stress.
NIOSH has investigated the effect of hypohydra-
tion on heat acclimatization itself. Subjects were
exposed to alternating 20-minute periods of tread-
mill exercise and rest in a temperature controlled
environment. Exposures were scheduled for 4
hours on 5 consecutive days with two groups of
four healthy college-age males serving as volunteer

water equal to weight loss after each work/rest
cycle; the second group was denied water. Both
groups showed improvements in physiologic func-
tion associated with heat acclimatization, though
the hypohydration group suffered greater strain
(higher heart rate and higher deep body tempera-
ture). On the fifth day, however, when all eight
men received water, both groups evidenced similar
levels of ‘acclimatization. These data indicate that
acclimatization may be achieved equally well in
the absence of water during heat exposure.

The interaction of carbon monoxide and heat
stress was studied under control conditions, It ap-
pears that 100 parts per million carbon monoxide
for 4 hours does not result in physiological strain
in healthy men or women, but that carbon mon-
oxide and heat together represent a minor strain
in men and a marked strain in women for this
length of exposure.

A research project was begun with the aim of
finding simple biochemical, physiological, and
psychological tests which can be used to establish
whether the sum of stresses imposed upon a worker
by 'his job is excessive and therefore potentially
harmful to his’health. A test battery was developed
in 1971 ; tests will be conducted in 1972.

A study was initiated to determine the extent
to which the static component in physical work
is responsible for job fatigue. Static effort is an
inevitable component of any activity, if only to
maintain an upright posture or hold up the head
against gravity. Some activities such as carrying
or shovelling have a high static component. It is
known that recovery from rhythmic activity is
rapid while recovery from static effort is slow and
the effects are cumulative. Blood pressure and
heart rate response to static work are much more
dramatic than for rhythmic work. It would be ex-
pected that the physiological strain in rhythmic
work with a high static component would there-
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fore be greater than from a purely rhythmic work
at equal levels of energy expenditure. If this
proves to be the case, the criteria now used for
permissible work levels in industry would require
reconsideration. Data collection of this controlled
laboratory study started during the last quarter of
1971,

Another study involved conducting static and
dynamic pulmonary function testing on 140 work-
ers at an asbestos plant in New Hampshire. The
test battery 1ncluded forced vrbal capaclty, forced

total lung capac1 Y, de "
diffusion capacity at rest and during work. With
this stand, the survey of pulmonary function in
asbestos workers was completed. The date for each
of the 2,115 asbestos workers included in the total
pulmonary function survey have been processed
and calculated and the information has been
punched on data summary cards in a form for use
in the many statistical analyses and comparisons
that will be made. Each individual’s pulmonary
function in the asbestos survey will be compared
with standard pulmonary function values and with
occupational, medical, and X-ray data to establish
deviations from normal and their relationships
to the work and work environment.

ENGINEERING

The NIOSH engineering research and develop-
ment program has the objective of developing
instrumentation, techniques, and criteria for the
determination of, and protection from contami-
nants present in an industrial environment.

The development of particulate sampling in-
struments and techniques is an important NIOSH
engineering program. A monodisperse aerosol
facility was developed for testing size-selective
samplers, and a study has been made of the effects
of pulsating flow on the performance of the 10-mm
nylon cyclone. Some unusual problems encountered
in the sampling of cotton dust were solved by the
development of a vertical elutriator which is now
commercially available. Field sampling of dusts
and fumes was conducted at various industrial
plants for further development of sampling
methods and criteria.

‘Work on particulate sampling is also being per-
formed under five different contracts. These con-
tracts call for the development of standard test



d..:s, dispersal methods and a dust chamber
design, the development of several new particulate
sampling instruments, and the critical evaluation
of presently available equipment.

The development of gas and vapor sampling in-
struments and techniques is also an important
NIOSH engineering program. Equipment for
setting up known concentrations of various gaseous
contaminants has been designed, and five of the
systems have been constructed to serve the various
projects now underway. These projects include:

1. Development of sampling and analytical
methods for gaseous air contaminants.

2. Establishment of specific sampling pro-
cedures for each air contaminant.

3. Determination of sampling equipinent suit-
able for use in the field as personal samplers.

4. Evaluation of the accuracy and practica-
bility of possible sampling and analytical methods
for various contaminants.

5. Testing and evaluation of gas detector
tubes.

6. Testing and certification of detector tubes
for use by Department of Labor inspectors.

7. Tests of charcoal tubes for sampling sol-
vent and mercury vapors.

A pump suitable for taking a continuous 8-hour
sample with a carbon tube is being developed under
contract.

Ventilation is widely used in the control of air
contaminants and heat in the industrial environ-
ment. NIOSH is therefore interested in the devel-
opment of new concept design criteria such as
high velocity-low volume and push-pull systems
as they relate to function and make-up air sup-
plies. Various types of industrial ventilation sys-
tems and instrumentation for determining system
performances need to be reevaluated. Work has
been done on the development of instrumentation
for rapidly assessing the performance of existing
industrial ventilation systems.

Field studies were conducted at the Federal
Penitentiary in Atlanta on the control of cotton
dusts in a cotton processing plant and on the per-
formance of various filter media in the removal of
cotton dust.

Work is also being done under three separate

deoo
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occupational safety and health and in considering
these factors in developing new techniques in han-
dling worker safety and health matters. Sections
20(a) (8) and (7) imply consideration of losses in
behavioral functions and undue stress in hazard
evaluations of the work environment and job con-
ditions. A research program to meet these pro-
visions was formulated by NIOSH.

One part of a project to explore psychological
and motivational strategies involves: (a) prepara-

tion of a model accident control plan for indust:

3-anel -4

subject of another project. On-going contracts in
this area include: (a) an evaluation of losses in
psycho-motor performance and neuromuscular
changes in workers having long-term exposures to
methyl mercury, and (b) a comparison of medical,
accident, and absenteeism data on workers in noisy
versus quiet jobs. Other activities to be carried out
include laboratory or field tests involving expo-
sures to chemical agents on performance functions
and neurophysiologic measures. This work will be
handled in-house and by contract as will activity

; -

tailoring applications of the model plan, including
details of the actual implementation, to three high-
accident industries. Field evaluations of these
schemes is subsequently envisioned.

A second part of this overall project will be to
examine, via questionnaire surveys and in-depth
interviews, attitudinal and motivational factors in
miners which affect their acceptance of established
safety measures or preventive health practices.
Characterization of the safety consciousness of
miners in mines with high and low accident rates
will be a part of this effort. This work is to be
handled via contracts to be awarded in 1972.

. Another project dealing with job demands and
worker health seeks to determine whether certain
job situations imposing extreme demands on work-
ers, apart from exposures to physical or chemical
hazards, can be associated with physical and men-
tal health problems. As a first investigation, entries
in medical, safety, attendance, and job proficiency
records, augmented by interview and psychological
test data, will be evaluated for persons engaged
in work demanding rapid intake and processing of
masses of information, complex and quick deci-
sion-making having consequences to personal or
group security, adherence to machine-paced sched-
ules, unnatural work-rest regimens, etc. Attempts
will be made to correlate perceived stress of such
jobs against evidence of stress-related physical or
mental disorders as found in the workers under
study. This study will be done by contract. In
addition, some in-house study of certain groups

subjected to psychological stress on their jobs -

(such as aircraft control operators and police) will
commence in 1972.

Assessment, of behavioral disruptions and func-
tional losses caused by acute and chronic exposures
to physical and chemical agents in industry is the
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ance battery with key performance Indicators Tor
early detection and monitoring of potential work-
place hazards involving physical or chemical
agents.

Additional contract work has been planned with
regard to assessing noise effects on nonauditory
sensory functions and implications for -worker
safety. Also, a critical literature review will be pre-
pared to clarify the significance of individual dif-
ference factors, both physical and psychological,
in influencing the capacity to perform safely and
to cope with adverse work conditions or otherwise
account for differential accident and health prob-
lems among those who hold hazardous or stressful
jobs.

Other contract and in-house activities directly
or indirectly related to the psychological program
area include an evaluation of the after-effects of
acute alcoholic intoxication on measures of per-
ceptual-motor performance, a study of subjective
and physiologic reaction to noise differing in per-
ceived quality and meaning, and an evaluation of
chlorpromazine effects on temporal discrimination.

PHYSICAL AGENTS

Physical agents research is both laboratory and
field oriented. Support of the NIOSH mission has
been directed toward three principle physical
agents; noise, vibration and electromagnetic
radiation.

During 1971, occupational noise and hearing sur-
veys were done in the printing industry (880 sub-
jects) , tunnel policemen and related personnel (485
subjects), trucking industry (90 subjects), rock
and roll band members (40 subjects) , and steel fab-
rication workers (200 subjects). Results indicate
significant hearing loss occurred in several, but not




all occupational settings studied. Resulting data
are included in several technical reports to be pub-
lished in 1972.

In a survey of hearing conservation programs in
mannfacturing, transportation, mining, and con-
struction industries, 4,295 questionnaires were sent
out and 2,324 were returned (54 percent). Results
will be published in 1972. Preliminary results in-
dicate that approximately 15 percent of companies
had hearing conversation programs which in-
cluded audiometric testing while another 10 per-
cent were planning to begin a program.

Experimental laboratory and field studies were
conducted on the effects of intermittent noise on
resultant temporary threshold shift. Results
showed that published criteria on intermittent
noise were inadequate.” Further studies will be
carried out within NIOSH and by contract to
study these effects in 1972.

A study was initiated to establish the effects of
whole body vibration on the health of heavy equip-
ment operators. The survey will comprise a 1-year
prospective study of morbidity experience in a
cohort of 30,000 heavy construction union health
plan members. Utilizing automated union mem-
bership data, the NIOSH team will divide the
workers into three or more groups according to
the vibration characteristics of their respective
jobs. During the survey period, the morbidity ex-
perience patterns of each of the groups will be
determined from health plan claims filed by the
members. Currently, some 1,000 claims a week are
received. Data analysis will include a comparison
of morbidity experience by job group and by age.
The relevant data from the claims records for the
first 3 months of the study have been selected and
transferred to a standard data format.

An annotated critical literature review of all
available references on the effects of vibration on
worker health was completed. The literature sug-
gests that serious health deterioration can be pro-
duced in workers who are subjected for years to
low frequency whole body vibration. A 5-year pro-
gram to determine the kind and extent of the
health problems and to establish safe exposure
limits is being formulated and will include both
contract and in-house research.

In the field of electromagnetic radiation, studies
are planned in developing instrumentation for
detecting ultraviolet hazards to workers, and in
determining hazards from microwaves and lasers.

EPIDEMIOLUGY
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Table 5~-1 Number of deaths and risk of death among selected occupational groups

Study group

Violent deaths Non-violent deaths

Observed  Excess per 100,000 Observed  Excess per 100,000
men per year men per year
Underground metal miners . __.__________._____..__ 64 3.2 866 1,243. 6
Smelter workers 2. _ _ _ . 232 .8 1, 645 193. 4
Uranium miners3_ _ _ . e 126 190. 7 311 231. 8

I Wagoner, J. K., Miller, R. W., Lundin, F. E., Fraumeni, J. F., and Haij, M. E.: Unusual cancer mortality among a group of underground metal miners.
New England Journal of Medicine 269: 284—-289 1963
Lee A.M., and Fraumem J. F Arsenlc and respxratory cancer 1n man an occupationalstudy Journal of the Natwnal C’am:er Inahtute 42 1045—1052 1969
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from needless hazards in the working environ-
ment. In addition, such research will contribute
to the well-being of future generations through
identification of mutagenic, teratogenic, and on-
cogenic response in offspring of individuals ex-
posed to chemical, physical, and biological agents
in the working environment. Furthermore, knowl-
edge gained from the study of occupational dis-
eases will have broad application to the prevention
of disease in the general populace resulting from
exposure to similar agents.

Initial effort in the NIOSH program of indus-
trywide epidemiological research is directed
toward the early identification of unusual disease
and injury patterns among industrial groups. One
such investigation is the evaluation of several dis-
ability risk parameters according to industrial
group and job classification among workers
covered by the Rhode Island Disability Insurance
Plan during 1960. In addition, six studies have
been initiated or planned utilizing existing and
easily retrievable records from union death bene-
fit files and industry insurance files (Table 5-2,
groups 1 through 7). To elucidate the apparent as-
sociations detected by this exploratory approach or
demonstrated under experimental conditions, 11
retrospective cohort studies have been undertaken
or planned of occupational groups employed over
a major portion of each individual’s lifetime
(Table 5-2, groups 8 through 18). Records (in-
cluding detailed work histories and exposure data
where available) have been acquired from indus-
try, union, or license registry sources, and vital
status ascertainment (site specific cancer incidence
and/or cause specific mortality) is underway or
completed through an intense follow-up scheme
utilizing records from the Social Security Admin-
istration, Internal Revenue Service, and U.S.

Postal Service,as well as State Motor Vehicle, Vital
Statistics, and Tumor Registry records. This study
approach, employing life-table analysis, seeks to
quantitate the risk of disease and to demonstrate
exposure response relationships, thus permitting
definition of “safe” exposure levels.

In order to define the broad range of nonmalig-
nant responses in working populations, nine medi-
cal surveys have been planned or are in progress
(Table 5-2, groups 14 through 22). Current medi-
cal studies are designed to: (1) determine the
health status of specific working populations; (2)
celate the prevalence of abnormal findings to cu-
mulative exposure; and (3) relate the incidence of
abnormal findings to current exposure levels. Cur-
rent exposure levels are determined by both rec-
ognized and innovative sampling methods and
strategies, and available past exposure levels are
obtained from Federal, State, and company
records.

Epidemiological investigation of uranium
miners has been an important area of NIOSH re-
search. A product of this investigation was the
publication of the monograph entitled “Radon
Daughter Exposure and Respiratory Cancer—
Quantitative and Temporal Aspects” which pro-
vided the criteria on which the occupational stand-
ard of radon daughter exposure for uranium
miners was based. As a follow-up to this guidance,
testimony concerning respiratory and medical con-
trols was given before the Bureau of Mines public
hearing on proposed variance procedures.

The Department of Labor, in denying a petition
by the American Iron and Steel Institute for a
variance from the occupational health standard
for coal tar pitch volatiles, cited research by
NIOSH epidemiologists showing an extremely
high rate of lung cancer among coke oven workers.



Table 5-2 NIOSH industrywide epidemiological research studies

Qccupational or professional
group

Suspect agents

Suspect biological response

Source of data

Number of
individuals
in study

Type of study

TImplications to occupational

safety and health

1. Industrial workers
in Rhode Island.

2. Printing pressmen,

3. Gray iron foundry
workers.

4. Construction ma-

chinery operators.

5. Stationary
engineers.

6. Woodworkers.

7. Dentists.

To be ascertained.

Benzene and other
chemicals.

Silica, jron oxide
dusts, metal fumes,
and chemicals.

Engine exhausts,
whole body vibra-
tion and dusts of
various kinds.

Infrared radiation,
arsenie, carbon
monoxide, heat, and
asbestos.

Wood dust.

X-radiation, mercury
and anestheties.

To be ascertained.

Malignancies of buceal
cavity, esophagus,
lymphatic and
hematopoietic
tissue, and non-
malignant respira-
tory disease.

Malignant and non-
malignant respira-
tory disease.

Malignant and non-
malignant respira-
tory disease, pros-
tatic conditions,
and injuries.

Malignancies particu-
larly of the respira-
tory system, CVR
disease and injuries.

Malignancies of nasal
pharynx and other
sites.

Leukemia and lym-
phatic malignancies,
suicides, and diseases
of the nervous
system.

Rhode Island dis-
ability insurance
plan awards.

Death benefit file of
International Print-
ing Pressmen and
Assistants’ Union of
North America.

Insurance files and
employment files of
geveral automobile
manufacturers.

Death benefit file of
International Union
of Operating
Engineers.

Death benefit file of
United Brotherhood
of Carpenters and
Joiners.

Records of the
American Dental
Association.

30, 000 Cross sectional study
of cause specific
morbidity.

3,000 Cross sectional com-
parison of cause
specific proportion-
ate mortality with
that of general

population.
7,500 ____. s L T
1,500 ____ o 1o T
1,500 _____ Q0o
28,000 _____ doo- el

15,000 Cross sectional study
of cause specific
mortality rates ac-
cording to age and
specialty group.

Exploratory research

into possible associ-
ation between job
classification and cause
specific disability.

Exploratory research

into association
between on-the-job
exposures and disease
manifestation.

Exploratory research into

possible association

between chemical ex-

posures and risk of

suicides and diseases o:

lymphatic and nervous

' Lt t to

sukemi
s ex-
el



10.

11.

12.

13.

Table 5-2

NIOSH industrywide epidemiological research studies—Continued

ional or professional Number of Impleations to occupation:
group Suspect agents Buspect biological response Bource of data in&ll“t%‘ém Type of study safety and health
study
Metal machinists. Cutting oil mists. Malignant and non- Employment file of an 24, 000 Retrospective cohort Initial analyses directe

. Uranium mill

workers,
Cotton textile
workers.

Potash miners and
mill workers.

Sheet metal workers.

Steelworkers.

Thorium 230.

Cotton dust.

Diesel fumes and
chemicals.

Fibrous glass and
asbestos.

Coal tar pitch
volatiles and &
great variety of

other exposures.

malignant respira-
tory disease.

Malignancies of
lymphatic system.

Non-malignant

respiratory disease.

Malignant and
non-malignant

respiratory disease.

Malignant and
non-malignant

respiratory disease.

Malignancies and
other causes of
death.

automobile manu-
facturing plant.

Employment files of 3
uranium companies.

Employment files of 2
cotton textile
companies.

Employment file of 7
potash mining
companies.

Pension fund file of
Sheet Metal
Workers’ Inter-
national Associa-
tion.

10, 000

5, 500

5, 000

Employment files of 7 59, 000

steel plants in
Allegheny County,
Pa.

study utilizing life-

table method to
examine oause-
specific mortality
according to job
classification.

Retrospective cohort
study utilizing life-
table method to
examine cause—
specific mortality
according to 60
different work
areas and job
classification.

toward identifying
assooiations between
cutting oil mist and
disease manifestation.
Data capable of sup-
porting exposure-
response relationship
analyses.

Confirmation of previous

indications of an exoess
risk and the quantifica-
tion of that risk.

Exploratory research

into possible associa~-
tion between on-the-
job exposures and
death from specific
causes.



14. Cosmetologists.
dye (24 TDA) and

aerosol gases.

15. Fibrous glass Fibrous glass.

workers.

Hair spray (PVP) hair

Malignancies of

respiratory system,
lymphatic system,
bladder, non-
malignant
respiratory disease
and cardiac
disease.

Malignant and
non-malignant

respiratory disease.

A. Connecticut

State Department
of Health (Registry
and Licensure
Division and
Tumor Registry).

B. Examination of

currently employed
cosmetologists
utilizing pulmonary
function, X-ray, and
sputum cytology.

A. Employment files

of 5 fibrous glass
plants.

B. Examination of

currently employed
workers utilizing
X-rays, pulmonary
function tests, and
respiratory
questionnaires.

C. b fibrous glass
plants.

10, 000 A. Retrospective

cohort study
utilizing life-table
method to examine
site-specific cancer
incidence and
cause-specific
mortality.

800 B. Cross sectional

study of prevalence
of pulmonary and
cardiac
abnormalities.

7,000 A. Retrospective

coho1t study
utilizing life-table
method to examine
cause specific
mortality.

500 B. Cross sectional

study of prevalence
of pulmonary
abnormalities.

C. Comprehensive
industrial hygiene
survey and air
sampling.

A, Confirmation of
previous indications of
an excess risk and the
quantification of that

risk

according to usage

of sprays and dyes.

A. Evaluation of
speculation regarding
association of fibrous
glass exposure and
malignant and non-
malignant respiratory
disease.

B. Determination of
health status of
fibrous glass workers,
and assessment of
association between
on-the-job exposures
and disease
manifestations.

C. Assessment of status
of in-plant environ-
mental controls, and
identi”cation of appro-
priatesampling methods

and

gtrategies.



Table 5~2

NIOSH industrywide epidemiological research studies—Continued

Occupational or professional
group

Suspect agents

Suspect biological response

Source of data

Number of
individuals
in study

Type of study

Implications to occupational
safety and health

16. Beryllium
production workers.

17. Asbestos products
workers.

Beryllium.

Asbestos.

Malignant and
non-malignant
respiratory disease.

Asbestosis, lung
cancer, meso-
thelioma, other
malignancies.

A. Employment files
of 4 beryllium
production plants
and personal
interviews.

B. Examination of
currently employed
workers utilizing
X-rays, pulmonary
function tests, and
respiratory
questionnaires.

C. 4 beryllium
production plants.

A. Personnel files of
10 asbestos products
plants.

B. Examination of
currently employed
workers utilizing
X-rays, pulmonary
function tests, and
respiratory
questionnaires.

8, 800 A. Retroactive cohort
study utilizing life-
table method to
examine cause
specific mortality.

1,600 B. Cross sectional
study of prevalence
of pulmonary
abnormalities.

C. Comprehensive
industrial hygiene
survey and air
sampling.

20,000 A. Retrospective
cohort study
utilizing life-table
method to examine
cause specific
mortality.

2,700 B. Cross sectional
study of prevalence
of pulmonary
abnormalities.

A. To evaluate question
of association between
beryllium exposure
and lung cancer.

B. Determination of
health status of
beryllium workers,
and assessment of
association between
on-the-job exposures
and disease
manifestations.

C. Assessment of status
of in-plant environ-
mental controls, and
identification of ap-
propriate sampling meth-
ods and strategies.

A. Confirmation of
previous indications
of excess risk and
evaluation of
speculation regarding
association of asbestos
exposure and ovarian
cancer.

B. Determination of
health status of
asbestos plant workers,
and assessment of
association between
on-the-job exposures
and disease
manifestations.



18. Uranium miners

19. Operating room
personnel.

Malignant respiratory
disease.

Radon daughters.

Halothane, nitrous A. Miscarriages.
oxide and other

anesthetic agents.

B. Alterations in
psychological
function.

C. Numerous asbestos _______

textile, friction, in-
sulation, and cement
pipe plants.

A. Physical examina-
tion and annual
census of uranium
industry and radon
daughter measure-
ments.

B. Annual sputum
cytology examina-
tion.

A. Examination of  To be
currently employed deter-
female operating
room personnel and
general duty nurses
utilizing a question-
naire. Measurement
of trace concentra-
tion of anesthetics.

B. Examination of To be
currently employed deter-
operating room
personnel utilizing
battery of psycho-
metric tests. Meas-
urement of trace
concentrations of
anesthetics.

mined.

mined.

C. Comprehensive in-
dustrial hygiene
survey and personal
air sampling.

14,000 A. Retrospective

cohort study utiliz-
ing life-table method
to examine cause-
specific mortality.

2,000 B. Regression

analyses of atypical
sputum and cumula-
tive radiation ex-
posure.

A. Prospective study
of incidence of mis-
carriages in operat-
ing room personnel.

B. Cross sectional
comparison of trace
concentrations of
anesthetics with
alteration in psycho-
logical functions.

C. Assessment of status

of in-plant environ-
mental controls, and
identification of
appropriate sampling
methods and strategies.

A. Determination of ex-

posure-response re-
lationship between
radon daughters and
lung cancer risk.

B. Determination of

diagnostic value of
sputum cytology for
early detector of lung
cancer.

A. Exploratory research

regarding expected de-
crease in incidence of
miscarriages with re-
duction in trace
concentration of
anesthetics.

B. Exploratory research

regarding expected
association between
exposuTe to trace con-
centrations of anes-
thetics and alteration
in psychological
function.



Table 5-2

NIOSH industrywide epidemiological research studies—Continued

Occupational or professional
group Suspect agents

Suspect biological response

Source of data

Type of study

Implications to occupational

safety and health

20. Non-ferrous smelter A. SO;, As;04.
workers.

B. SO,.

21. Cotton gin workers. Cotton dust.

22. Granite workers.

Granite dust, silica.

A. Non-malignant and

malignant respira-
tory disease.

B. Nonmalignant

respiratory disease.

Byssinosis and
chronic lung disease.

Chronic lung disease

and silicosis.

A. Examinination of

currently employed
non-ferrous smelter
workers utilizing
X-rays, pulmonary
function test, spu-
tum cytology, and
respiratory ques-
tionnaire.

B. Examination of

newly employed
nonferrous smelter
workers utilizing
X-rays, pulmonary
function tests, and
respiratory ques-
tionnaires.

Examination of cur-

rently employed
cotton gin workers
and matched con-
trols utilizing X-
rays, pulmonary
_function tests, and
respiratory ques-
tionnaires.

Examination of
currently employed
granite workers
utilizing X-rays,
pulmonary function
tests, and respira-
tory questionnaires.

500 A. Cross sectional

study of prevalence
of pulmonary ab-
normalities accord-
ing to SO; and other
air contaminant
exposure levels.

400 B. Longitudinal

study of incidence
of pulmonary
abnormalities.

700 Cross sectional study

of prevalence of
pulmonary abnor-
malities and
incidence of these
conditions in a
subeohort of 300
individuals accord-
ing to dust exposure
levels.

1,200 Longitudinal study

of incidence of
pulmonary abnor-
malities and decre-
ment of pulmonary
function.

A. Exploratory research

into association
between chronic

S0; exposures and
disease manifestations.

B. Exploratory research

into association
between current SO;
exposure levels and
incidence of pulmo-
nary abnormalities.

Exploratory research

into the association
between on-the-job
exposures and disease
manifestations.

Exploratory research

into the association
between on-the-job
exposures and disease
manifestations.




At the same time, the Department of Labor re-
quested additional research by NIOSH bearing on
this standard.

Additional coal tar pitch volatiles and other
contaminant measurements were made in an alu-
minum reduction plant and have resulted in a
planning session for an industrywide study.

A cooperative study by NIOSH and the Ver-
mont State Health Department was conducted in
a granite shed being operated under the no-ventil-
ation conditions prevailing in the 1920’s. This en-
vironmental study provides the first direct meas-
urements of respirable mass concentrations of
quartz under former conditions—data which are
essential in the NIOSH review of health standards
for respirable quartz.

In recognition of its role in preventive medicine
and public health, NIOSH has referred to the
worker and his private physician medical findings
among those 2,700 asbestos workers and 700 cot-
ton gin workers whose examinations indicated need
for further clinical evaluation. Abnormal X-ray
and pulmonary function findings have been note-
worthy among workers in asbestos textile and in-
sulation plants.

Following all surveys, both environmental and
medical, comprehensive industrial hygiene reports,
sampling data, aird summaries of medical data are
forwarded to companies and appropriate State oc-
cupational health agencies. When warranted, re-
ports are also forwarded to the Department of
Labor.

GRANTS

NIOSH conducts a program of grants for sup-
port of research at universities, State and local
agencies, and other public and non-profit institu-
tions on problems related to its areas of responsi-
bility including programs aimed at maintaining
and improving the workers’ health and safety
through control of disease and harmful conditions.

In awarding grants, NIOSH makes use of con-
sultative groups of distinguished scientists. These
groups, organized as study sections, review pro-
posals submitted by eligible institutions on behalf
of named investigators and provide objective ap-
praisals of their scientific merit. These appraisals
are then reviewed by NIOSH for a final determi-
nation of funding, within available budgets.

457-200 O - 72 - 10

Problems in occupational health and safety have
become more diverse and difficult to manage be-
cause of increasingly rapid technological changes
and industrial expansion. These factors dictate the
need for continuing research to keep control meas-
ures in step with changing occupational health
and safety problems. The extramural grant »r-
gram of NIOSH permits enlistment of res
capabilities at universities, State and local agen-
cies, and other public and non-profit * titutions
in the definition, assessment, elucidation and ____
trol of these problems through funding of an-
proved research in the following categories:

1. Laboratory, clinical, and epidemiol«
studies and development of diagnostic, prevent
therapeutic, mechanistic and interps
of diseases, pathologic changes, ph;
psychologic alterations presumed to
an occupational causation. Example
interest include: the pneumoconiose
subacute, and chronic effects of tox
metals, dusts, fumes, gases, and mists
any organ or system of the body;
physical agents, including heat, cold,
tion, and changes of pressure; and
living agents of disease when the ms
is upon occupation in transmission o1
fication of human physiological or k
sponse.

2. Studies of psychological and
factors and relationships in occupe
tions and the impact on mental he
performance.

3. The development, evaluation,
tion of methods for the sampling, a1
urement or other objective appraisal
physical, biological, motivational, be
other components of the occupational
and of the extent of exposure to these

4. The development, evaluation,
tion of methods for diagnosingand n.. .. ____
effects of occupational or industrial haza
the health of population groups througt
cal studies of morbidity and mortality or ~----
means.

5. The development and applicati
methods for evaluating the varying capa
workers to withstand stresses imposed on t
their work environment.



ment and evaluation of
g people at work from harm-
tors arising out of their em-

s effect of impaired physical
on the ability of workers to
afely and effectively, includ-
sement and observation of
1 or mental impairments.

e interrelationship between
ment and the development
diseases.

cause and nature of fatigue
e individual’s increased sus-
ts and occupational disease.

1@ socioeconomic factors re-
ut of disease associated with

)senteeism and its causes.

e factors involved in the de-
and utilization of occupa-
IS.

~ xciure CURRENCY PROGRAM

| Foreign Currency Program (Pub-
30) operates under authority from
in section 104(b) (3) of the Agri-
e Development and Assistance Act
Public Law 83-480), and other ap-
nority in the Public Health Service
Law 78-410). The program is sup-
S. owned foreign currencies which
ermined by the Department of the
e in excess of normal United States
in designated countries. These excess
e obtained through the sale of agri-
icts and must be used in the foreign
olved. There is no appropriated
r outflow from the United States in
-h this program.

tlizes these funds to support safety
search and research related activities
untries to implement and augment
lomestic programs designed to meet
1d responsibilities established by the

These foreign currencies enable N1OSH to
carry out productive and significant research proj-
ects taking advantage of unique resources and con-
ditions within the host country. Primary emphasis
is placed on the development of projects addressed
to problems relating to occupational disease pre-
vention and control and basic biomedical research,
all of which are directly relevant to high priority
United States health needs.

As has been the policy in the past, NIOSH con-
tinues to direct its Public Law 480 activities so that
each project will augment the domestic program
and will relate to one or more of the high priority
toxic substance or physical agent hazards, of the
work environment which menace the health and
safety of the worker. The impact of the Public
Law 480 activities on the domestic research pro-
gram broadens the base of information used to
establish and support the criteria documents.

Through the Public Law 480 program, some
aspects of the problems and subject groups can
frequently be studied under conditions which
would be most difficult to do in the domestic pro-
gram. This then enlarges the NIOSH domestic
program and provides the opportunity for in-
depth retrospective and prospective studies and ob-
servations on the health of the worker population
as related to time-dose exposures to hazardous sub-
stances in their working environment.

In 1971 NIOSH had 23 continuing Public Law
480 research agreements. Also, 15 new Public Law
480 research agreements were developed and pre-
pared for negotiation and funding in 1971. NIOSH
Public Law 480 agreements are with research in-
stitutes in five participating countries: Poland,
Yugoslavia, Egypt, Israel and India. Each agree-
ment is directly concerned with one or more occu-
pational safety and health problems and the
related work environment combination which is
also included by NIOSH in its domestic priority
program.

The general areas of safety and health concern
toward which the NIOSH Public Law 480 pro-
gram is directed include:

1. Occupational chest diseases including
chronic nonspecific respiratory disorders, asbes-
tosis, byssinosis, mica and cement pneumoconiosis.

2. Toxic chemicals including carbon disulfide,
lead, mercury, cadmium, zinc, and nickel.



3. Heat and work including heat related
illnesses, water and electrolyte requirements, heat
stroke, special heat protective equipment.

4. Interactions between hazards including dif-
ferences in tolerances in older workers, and in men

as compared to women, in ethnic g1
tions of toxic materials and physica
variability in tolerance and perfor:
changes in tolerances to toxic subs
viduals on various thereapeutic «
noise, and vibration,

13«






Chapter 6

LABORATORY SERVICES

In support of the overall mission of NIOSH,
three service laboratories have been established.
The analytical chemistry laboratory provides
support primarily in the analysis of air samples
to determine the presence of toxic products which
may be generated in industrial atmospheres. The
engineering group at the maintenance and calibra-
tion laboratory supports field teams by providing
air sampling and measurement equipment. The
testing and certification laboratory provides test-
ing services for proposed safety and health equip-
ment and develops performance standards for
certification.

The three service laboratories have the back-up
support of their respective research groups who
recommend standard methods of data collection
and analysis and assist in the development of new
or revised techniques in the sampling and analysis
of samples collected in support of the overall occu-
pational safety and health program.

Cousultant services are also provided to indus-
try, State, and local governments, and other
branches of the Federal Government. An inter-
agency agreement was instituted in September
1971 to provide the Occupational Safety and
Health Administration of the Department of
Labor with the use of NIOSH laboratory facilities
and technical supervision by experienced NIOSH
industrial hygiene chemists and engineers.

ANALYTICAL CHEMISTRY

Most routine analytical chemistry services are
conducted at NIOSH laboratories in Salt Lake
1. Additional personnel and equipment

were acquired to meet tl
resulting from the passag
During 1971, sampling ¢
oped for use by Occupatio
Administration field perso
vide investigators with the
to collect samples in suffici
sequent analysis and in st
results will be legally mea
Procedures were prepare
lowing air contaminants:
asbestos, cotton dust, beryll
and inorganic lead. Samp]
preparation for the follow
as tetraethyl and tetrameth
vapors such as mineral spi
eral gases such as sulfur
dioxide. Also in preparati
handling and shipment of
Development efforts in ;
function included increasec
pass the analysis of pestic
pounds. Automation of sel
dures and instrument met
order to identify toxic com
collected during the Haz
ducted by NIOSH personn
addition, analytical techniq
approximately 50 compoun
hazards in industry.
During the last 4 months
were analyzed for various
670 samples (requiring 82t
essed for Department of Lal
proximately 95 percent of
samples were analyzed an
within 48 to 72 hours from
the NIOSH laboratory.



-E AND CALIBRATION

and calibration services are pro-

isions of NIOSH, the Department

vi savur anu vther governmental agencies on re-

. All calibration systems used in the labora-

meet the standards maintained by the

mal Bureau of Standards. These systems in-

equipment to calibrate the following: visi-

ght in the 50 to 500 foot-candle range, sound

air velocity, pressure and vacuum, combusti-

ble gases, personal sampling pumps, high volume

air sampling equipment, carbon monoxide, electri-

cal test equipment, and detector tubes. Reliability

1 measurement specification standards have been
itten for several of these items.

TESTING AND CERTIFICATION

To ensure that devices used for evaluation and
control of occupational safety and health hazards
meet minimum standards required to protect the
health and safety of workers, a Testing and Certi-
fication Laboratory is being established in NIOSH
facilities in Morgantown, West Virginia. Respon-
sibilities will include: (1) the development. of per-
formance specifications for each device; (2) pub-
lication of these specifications and certification
procedures in the Federal Register; (3) initial ap-
proval testing of such devices; (4) surveys of man-
ufacturers’ establishments to ensure continuous op-
eration of a satisfactory manufacturer’s quality
control program; and (5) periodic testing of cer-
tified items procured on the open market.

The classes of devices now being considered for
testing and certification at the laboratory are res-
pirators, coal mine dust personal samplers, direct
reading gas and vapor detector tubes, and personal
protective equipment.



Chapter 7

HAZARD EVALUATION AND CONTROL PROGRAMS

NIOSH technical service activities include com-
prehensive technical assistance, consultation, and
demonstration services to public and private agen-
cies responsible for the control of occupational dis-
eases and accidental work injuries. Additional
technical service functions include: (1) reviewing
State plans and grants with the Occupational
Safety and Health Administration; (2) coordinat-
ing NIOSH activities related to the determination
of potential toxicity of substances used or found
in the workplace; (3) stimulating, programming,
and monitoring activities related to the develop-
ment of new and innovative methods of recogniz-
ing, evaluating, and controlling occupational
hazards; (4) operating NIOSH technical infor-
mation inquiry service; and (5) conducting a pro-
gram to improve the quality of occupational
medical care for American working men and
women. Specific program activities and accom-
plishments are detailed below.

HEALTH HAZARD EVALUATIONS

Section 20(a) (6) of the Act directs the Secre-
tary of HEW to determine following a written
request by any employer or authorized representa-
tive of employees, specifying with reasonable par-
ticularity the grounds on which the request is
made, whether any substance normally found in
the place of employment has potentially toxic ef-
fects in such concentrations as used or found; and
shall submit such determination both to employ-
ers and affected employees as soon as possible. Un-
der general recommendations of a NTOSH Task
Force, implementation of these provisions of the
Act has been assumed by a newly created Hazard
Evaluation Services Team which consists of a

central office staff and industri
of the 10 HEW regions. This
as required from other NIO
will respond to requests for
tions.

The central staff receives :
the necessary additional info
the requests to the appropriat
Office for initial investigatio:
is responsible for arranging a
additional activities that ma)
the results of the plant evalue
mendations of the NIOSH
Hygienist. Such activities mi
velopment, of field sampling o1
cal methods, animal toxicit
studies, and/or long-term epic

Proposed regulations (42 |
suant to section 20(a) (6) of
prepared and are soon to be p
eral Register. A request form
and employees in registering r
able (see Appendix K). Initi:
encouraging; some 25 request
approximately 75 substances
minations. These requests are
completion and involve envi
toxicological, and analytical n
The results of these surveys
basis for criteria for new st
used to aid in validating exi
addition, NIOSH notifies t
Labor of any serious violatior
may be detected in the course «
ployer is initially informed of
though NIOSH has no enfore:
is principally interested in hel
ment solve its problems.



SpecCts 0T OCCUPALIONNI SAIety and nealvn to rea-
_al, State and local agencies; labor; industry;
* ‘her groups and individuals. These activities
pported and supplemented by several proj-
1derway :

-Development and operation of a program

» assess precautionary labeling requirements

r potentially hazardousmaterials used in the

orkplace and to make appropriate recom-
“nendations for labeling and warning criteria.
—Preparation of manuals of good industrial
hygiene praectiges for a wide variety of in-
dustrial processes and operations to aid in the
recognition, evaluation, and control of haz-
ardous conditians in the workplace,
—Development of an “Industrial Hygiene In-
spection Precedmres Guide” to facilitate a
more complabe amel accurate assessment of the
enormously wide variety of potentially toxic
substances found in the workplace.

Industrial hygiene consultation and service have
been provided to various Federal agencies such
as the Internal Revenue Service, the Food and
Drug Administratéen, the U.S. Mint, the Gov-
ernment Printing Office, Federal prisons, and
Veterans Administration hospitals. Services have
also been provided to several State government
agencies.

Fifty technical service studies were performed
==~ *acluded such problem areas as asbestos, mer-

benzene, beryllium, carbon monoxide, prote-
enzymes, lead, and noise. Approximately
workers were directly affected by the several

viate the existing conditions measured during

these stndies.
have been made for two manuals of good
1 hygiene practices to be prepared. They
al Welding and Cutting” and “Degreas-
[ndustrial Cleaning.” Approximately 800
Safety Data Sheets. obtained by the U.S.
ent of Labor nnder the Longshoremen’s
bor Workers’ Act, have been reviewed and
for possible retrieval on the following
ars: name, manufacturer, chemical com-

MEDICAL SERVICES

The NIOSH technical service program provides
medical and nursing technical assistance to indus-
try, State, and local governmental agencies, and
employee groups to prevent occupational disease
and injury. The program also includes the con-
ducting of medical and nursing evaluations of
special problems relating to requests for hazard
evaluations. It provides the primary medical and
nursing assistance resource for NIOSH. In addi-
tion, it assesses occupational health needs and de-
velops mechanisms to meet these needs.

More than 80 occupational medical and nursing
technical assistance and consunltation activities
were provided to a variety of official agencies,
industries, and individuals. A project has been
initiated to study the existing employee health
services in 7,000 general hospitals in the United
States. The information gained from this study
will hopefully be incorporated as a criteria to
be used by hospital accreditation groups.

A study is being developed to demonstrate new
and innovative methods of extending occupational
medical care to agricultural populations in areas
where physicians’ services are not available. This
will be accomplished via medical diagnostic care
extended to the areas by a two-way television
approach and utilizing trained nurses who assist
the physicians in central clinics. Cost comparisons,
effectiveness, and patient acceptability will be
evaluated. Medical studies of the health problems
associnted with plasma fractionation and with
penicillin manufacture are also presently
underway.

TECHNICAL INFORMATION SERVICES

NIOSH maintains a center of competence in the
acquisition and handling of technical information
in the field of occupational safety and health. The
program involves a survey of the sources of tech-
nical literature and insures that such literature is
acquired for the support of NIOSH requirements.
Personal technical responses are made to inquiries



from the general public, official agencies, universi-
ties, and other sources. During 1971, about 1,400
requests for information were received and proc-
essed. About 50 percent of these required a litera-
ture search followed by the preparation of a
written evaluated response. NIOSH personnel also
develop and publish pamphlets and other informa-
tional materials in selected subject areas for distri-
bution to industrial workers and to the public to
aid the worker in control or prevention of job in-
juries and illnesses.

Sources of scientific and technical information
have been surveyed and acquisition of pertinent
information has been facilitated through the es-
tablishment of deposit accounts with the major
sources (e.g., Smithsonian Science Information

Exchange, the National Technical Service, and the
Chemical Abstracts Service). An agreement is
currently pending between NIOSH and the In-
ternational Occupational Safety and Health In-
formation Centre (CIS) of the International
Labour Office in Geneva. This agreement —"" ~3-
tablish NIOSH as the U.S. National Cunwt of
CIS and will provide NIOSH with approximately
11,000 microform documents abstractec S
cards. Currently, NIOSH has available oc-
uments in microform. Additionally, sub =, »ons
to selected journals in the occupational safety and
health fields have been increased from 198 to 312
during 1971. This provides NIOSH with the ¢

of current journal literature in occupational sai
and health.






Chapter 8

DEVELOPMENT OF PREVENTIVE PROGRAMS

The relationship of the employee’s health to the
Nation’s health is so integrated that the problems
of the worksite must be considered an extension of
the National health problem, with all its implica-
tions for preventive, as well as health care delivery
services. With this impetus, NIOSH is planning
the initiation of developmental programs in the
following areas:

1. Development of model occupational health
programs for use or implementation by industry,
Federal, State, and local governments.

2. The stimulation of the development of, and
initial support for, clinics to provide occupational
health services to clusters of small industries in a
geographically compact area.

3. Through a series of such demonstration clin-
ics, to demonstrate the profitability of occupational
health programs to industry and other potential
providers of health and safety services.

4. To document, via “break-even analysis” the
threshold number of employees required for favor-
able cost benefit ratio for a given level of occupa-
tional health service.

American business has not been oblivious to the
benefits of such programs as approximately 28
percent of the workforce is now covered at the
worksite by employee health services of varying
degrees of sophistication. It is true that these op-
erations have generally been efficient only in work-
forces which are above 300-500 employees. For
this reason, the coverage cited is achieved by only
0.3 percent of the worksites in existence in the
U.S. It is for this reason that NIOSH will encour-
age the expansion of such services through the
grouping of smaller industries in a concentrated

geographical area to extend the service to a large
percentage of the working population.

Employees in small industrial operations in the
United States are rarely provided with t’
range and quality of occupational health
that are frequently available in larger inc
In spite of repeated attention being callec
problem in the past, no program has bee:
oped to offer promise of a wide-scale s
Within NIOSH, however, a program is ur
to provide an answer to the problem. This
achieved through a long-term occupationa
grant involving Brookdale Hospital Cen
Columbia University.

This grant’s method of solving the pre
based on the simple premise that if a sing
plant cannot afford its own occupationa
services, it must join with others to creat
of sufficient size to be economically feas
logical base for such a cooperative facility is ¢
general hospital where most of the n~~~7 -~
sources can be found : an emergency roo
tories, X-ray equipment, and examining
well as trained personnel.

The following services are offered by t
dale Occupational Health Program:

1. Diagnosis, treatment, and followup o
dustrial injuries or diseases.

2. Preemployment examinations.

3. Periodic health examinations.

4. Plant visits by industrial hygienist,
engineer, and physician.

5. Immunization.

6. Professional advice and diagnostic services
for employees exposed to communicable di



g up and operation of part-time
s in industries where this service
training for employees.

t of minor illnesses during em-
hours.

ion with management on absen-

11. Consultation with management and insur-
ance carriers on Workmen’s Compensation Board
cases.

12. Rehabilitation services for employees who
are recovering from serious illness.

13. Special examinations for employees ex-
posed to toxic and environmental hazards, for
food handlers, for the physically impaired, and
for employees who have hazardous jobs.



Chapter 9

MANPOWER DEVELOPMENT

Section 21(a) of the Act states that the Secre-
tary of HEW, after consultation with the Secre-
tary of Labor and with other appropriate Federal
departments and agencies, shall conduct, directly
or by grants or contracts, education programs to
provide an adequate supply of qualified personnel
to carry out the purposes of the Act.

NATIONAL OCCUPATIONAL SAFETY AND
HEALTH NEEDS

Tentative estimates have been made of the num-
ber of occupational safety and health professionals
needed in the overall manpower pool. These ten-
tative estimates were based on NIOSH studies, on
information provided by professional societies, and
on analysis of needed work. The number of pro-
fessionals presently needed to fill the estimated de-
mands are as follows: 1,000 industrial hygienists,
8,000 occupational health nurses, 3,000 industrial
physicians, 8,000 occupational health scientists,
and 10,000 safety/health professionals.

A NIOSH task force with representation from
the Department of Labor has provided a logical
framework within which short- and long-term
training and educational goals of NIOSH can be
established. The implementation plans included
participation and support of all appropriate mech-
anisms and educational systems, comprising aca-
demic programs ranging in level from junior
colleges through post-graduate specialty programs
and the continuing education systems.

Through a contract, a selected panel of occupa-
tional safety and health practitioners determined
those levels of knowledge and skills to be expected
from graduates of open-ended associate and bac-
calaureate degree programs. A second panel of edu-

cators, working with the inp
consumers (employers) and the
tem constraints, made recomm
open-ended curricula. Results o
ing used to guide the developm
training materials for such prc
propriate, general guidance to
cational institutions.

The recently published mon
tional Health Content in Bacc
Education,” resulted from wor
tract. Numerous seminars haxy
nursing educators to help them
work and material of the mono,
own institutions.

An assistance program has
within NIOSH to provide help
cation groups, universities, ager
employee groupsin conducting ¢
and health educational progran

PROFESSIONAL DEVELOPMI

NIOSH conducts short cour:
duration in various aspects of ¢
and health primarily for empl
local occupational safety and he
health maintenance program af
vided training in occupational h
tices with relation to the follov
occupational disease, mental h
tion and supervision, and chr
proximately 300 trainee weeks ¢
provided.

Training has also been provi
the field of environmental man:
gram has centered on the recog



rol of occupational hazards, Trainees in-
sre from HEW, the Department of Labor,
deral agencies, State and local agencies,
ies, and industry. Some 830 trainee weeks
ition were provided in 26 course presenta-
addition four course presentations for a
70 Occupational Safety and Health Ad-
ion compliance officers were held on re-
he Department of Labor.

ern training program for NIOSH and
ernmental agency employees has been de-
by contract. The pilot course was pre-
September through December 1971, The
5@ consists of 12 weeks of didactic instruc-
ratory and field trips, followed by 8 weeks
ence working in an occupational safety
th unit of a cooperating industry or
Chis is the training program which the
Hazard Surveillance Engineers attended
h was mentioned in Chapter 3.

RAINING GRANTS

Section 21(a) (1) of the Act authorizes grants
‘0 colleges and universities and other nonprofit pri-
vate institutions providing graduate or special-

ning in occuptaional safety and health.
rants are for the purpose of initiating,
ening, and expanding graduate, under-
,, and special training programs to enable
assist in the provision of an adequate sup-
ialified personnel to carry out the purposes
st. Appendix H contains a list of all 1971
IOSH training grants.

nizing that a multidisciplinary approach
ed to mount an effective attack on occu-
safety and health problems, the policy
cessary by the Public Health Service Act
Law 78410, section 301) of providing
to institutions engaged solely in the train-
dividuals interested in careers in research
hing has been broadened, under authori-
>ublic Law 91-596, to include assistance
ams geared to the training of individuals
actical aspects of safety and occupational
Foremost among these are occupational
, occupational health nursing, industrial
and occupational safety engineering.
1this framework, all levels of training are
There is a need for the highly trained
mal to practice preventive medicine, teach,

conduct research, administer programs, and direct
the efforts of those engaged in activities requiring
lesser degrees of skill. A requirement also exists
for substantial numbers of personnel at the tech-
nician or para-professional level to carry out the
day-to-day monitoring and surveillance programs
and to assist in the development and management
of occupational safety and health programs con-
ducted by industry and health agencies.

Of equal importance to the task of providing a
sufficient number of trained personnel to satisfy
manpower requirements under the Act, is the ne-
cessity of upgrading the competency of safety and
health professionals in current employment. For
example, according to one estimate, the half-life
of medical knowledge is about 10 years. Therefore
if the purposes envisioned by the Act are to be
fulfilled, consideration must be given to the need
for constant updating of knowledge among prac-
titioners at all levels. Pursuant to this, NIOSH
has adopted the policy of making funds available
for the support of intensive training programs of
less than 1 year for:

—Providing specialized instruction for oc-
cupational safety and health personnel which
will increase their capability in an area within
their respective fields.

—Preparing or expanding the abilities of oc-
cupational safety and health professionals for
leadership roles such as administrators or
supervisors.

—Preparing or expdnding the teaching capa-
bilities of occupational safety and health
professionals.

In 1971, one such grant was funded. It provided
for specialized training in industrial hearing con-
servation to professionals in the field of hearing
conservation. This training was designed to ex-
amine and define the peculiar needs of industry
in terms of hearing conservation and to provide
the nucleus of a standardized network of profes-
sional service agencies for delivering a variety of
needed hearing conservation services to the labor
force.

Because of the broad spectrum of need, NIOSH
has conducted a program of diversified training
support. Occupational safety and health projects
in the following areas received assistance during
1971 : industrial safety engineering, systems safety

engineering, industrial hygiene, occupational



biomechanics, occupational medicine, industrial
biostatistics, occupational psychiatry, acoustic en-
vironmental control, bicenvironmental engineer-
ing, and industrial hearing conservation, A total
of 20 projects grants (7 occupational safety
and 13 occupational health) with 17 universities
involving approximately 734 students (152 with

stipend; 582 without stipenc
Of the students matriculating w
were doctoral degree candidates,
degree candidates, and four atter
gree objective. Students with no
training in one or more courses
assisted project.
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APPENDIX A

WEDNESDAY, JUNE 30, 1971

WASHINGTON, D.C.

Volume 36 ® Number 126

Office of the Secretary
PUBLIC HEALTH SERVICE

Statement of Organization, Functions
and Delegations of Authority

As of May 117, 1971, the organizational
elements of the Environmental Health
Service that remained within HEW after
the creation of the Independent Environ-
mental Protection Agency on December
2, 1970, were transferred— .

To the Food and Drug Administration:

The Bureau of Radiological Health.

To the Health Services and Mental
Health Administration::

The Natlonal Institute for Occupa-
tional Safety and Health, -

‘The Buresu of Community Environ-
mental Management.,

The changes in organization that are
indicated below show how the latter two
units' are being Incorporated into
HSMHA.

Part 3 (Health Services and Mental

Health Administration) of the State-
ment of Organization, Functions, and
Delegations of Authority for the Depart-
ment of Health, Education, and Welfare
(33 F.R. 15953, October 30, 1968), as
amended, and former Part 3 (33 F.R.
19050, December 20, 1968) are further
amended as follows:

Under former Part 3, which was en-
titled Consumer Protection and Environ-
mental Health Service, delete paragraph
(g) Buresu of Community Environmen-
tal Management and succeeding para-
grephs (g-1) through (g-3), and delete
paragreph (h) Bureau of Occupational
Safety and Heealth and succeeding para-
graphs (h-1) through (h-3).

Part '3, which now is the part assigned

-to the Health Services and Mental Health

Administration, is hereby amended with
regard to section 3-B, Organization, as
follows:

Following the paragraph entitled “St.
Elizabeths Hospital—Division of Clinical
and Community Services (3J71)” under
the center head National Institute of
Mental Health (3J00), insert a new cen-
ter head and succeeding paragraphs
reading: .

NATIONAL INSTITUTE FOR OCCUPATIONAL
SAFETY AND HEALTH (3K00)

Plans, directs, and coordinates the na-

‘tional program effort to develop and es-~

tablish recommended occupational safety
and health standards and to conduct re-
search, training, and related activities o
assure safe and healthful working condi-
tions for every working man and woman:

(1) Administers research in the fleld
of occupational safety and health,.in-
cluding the psychological factors in-
volved; (2) develops innovative methods
and approaches for desling with occu-
pational safety and health problems; (3)
provides medical criteria which will en-
sure, insofar as practicable, that no em-
ployee will suffer diminished health,
functional capacity, or life expectancy
as a result of his work experience, with
emphasis on ways to discover latent dis-
ease, establishing casual relationship be-
tween diseases and work conditions; (4)
serves as a principal focus for training
programs to increase the number and
competence of personnel engaged in the
practice of occupational safety and

health; (5) develops and coordinates the

appropriate reporting procedures which
assist in accurately describing the nature
of the national occupational safety and
health problems; and (6) consults with
the U.S. Department of Labor, other Fed-
eral agencies, State and local government
agencies, Industry and employee organi-
zations, and other appropriate individ-
ugls, institutes, and organizations with
regard to promotion of occupational
safety and health,

Office of the Direcior (3K01)., (1)
Plans, directs, coordinates, and evaluates
the operations of the Institute; (2)
maintains laison with, and provides
advice and assistance to, the U.S. Depart-
ment of Labor, the U.S. Department of
the Interior, other Federal agencies,
State and local government agencies, in-
ternational health organizations, and
outside groups; (3) provides coordina-
tion with the Federal Health Programs
Service’s occupational health activities
for Federal employees; and (4) provides
policy guidance and coordination to oc-
cupational safety and health activities
in the Reglonal Offices.

Office of Public Information (3K17).
(1) Assists and advises the Institute Di-
rector and the Divislons on public in-
formation policies and activities; (2)

1

I



provides information materials for re-
sponse to public inquiries; (3) coordi-
nates printing, publication, and clear-
ance procedures for the Institute; and
(4) assists in developing displays, ex-
hibits, and illustrations.

Office of Extramural Activities (3K18).
(1) Advises the Institute Director on
matters relating to the development and
progress of Institute-supported external
research; (2) in cooperation with the
offices and operating divisions of the In-
stitute, stimulates research, training, and
demonstration grants in relevant prior-
ity areas; and (3) administers the man-
agement aspects of the Institute’s grants
programs by receiving, reviewing, analyz-
in and . evaluating all grant

(3K19).
formation, advice, and guidance to the
Institute Director; (2) coordinates all
management activities in the conduct of
finance, personnel, and procurement
functions; (3) relates administrative
meanagement activities to programs; and
(4) develops necessary policies, proce-
dures, and operations, and provides such
special reports and studies as may be
required in the management area.

Office of Planning and Resource Man-
agement (3K21). (1) Plans and coordi-
nates the strategy and philosophy of
operation of the Institute regarding mis-
sion and objectives; (2) conducts or par-
ticipates in special studies for program
planning and evaluation; (3) conducts
the necessary control functions to assure
operational compliance toward program
objectives within the Institute; and (4)
provides management systems consulta-
tion and analyses.

Office of Research and Standards De-
velopment (3K23). (1) Reviews existing
scientific criteria for health and sefety
standards and assesses through priority
systems the needs for additional research
program areas for criteria development;
and (2) coordinates and maintains an
overview of research activities in the
operating divisions of the Institute with
the ultimate aim toward finalization of
criteria and standards.

Ofice of Manpower Development
(3K25). (1) Provides policy guidance and
evaluates the Institute’s manpower de-
velopment and training aectivities: (2)
advises the Institute Director on na-
tional health manpower needs related to
occupational safety and health, and
relates to other Federal agencies regard-
ing occupational safety and health man-
power needs; and (3) conducts equal em-
ployment opportunity activities of the
Institute as part of the total HSMHA-
EEO program,

Office of Health Surveillance and
Biometrics (3K27). (1) Operates as the
principal statistical and data research
unit in the Institute; (2) monitors new
as well as existing occupational hazards,
and maintains surveillance on the in-
cidence of occupational jllness and dis-
ease; (3) in coordination with the U.S.
Department of Labor, establishes a prior-
ity list for the conduct of research and
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the development of standards; (4) de-
velops and conducts record studies of
work population groups to determine the
national trends and problem areas
related to job health and safety, and pro-
vides health policy guidance in epidemi-
ology; and (5) coordinates the Institute’s
electronic data processing requirements,
to ensure that adequate computer facili-
ties and services are available.

Division of Daboratories and Criteria
Development (3K43). (1) Develops cri-
teria for standards for the control of
chemical, biological, and physical haz-
ards to the health and safety of the
working population, and initiates stand-
ard methodology and .instrumentation
for the detection, evaluation, and control

tivities for Federal, State, and local
governments, industry, and other appro-
priate organizations in the fleld of oc-
cupational safety and health; and (2)
conducts such short-term training.

Appalachian Laboratory for Occupa-
tional Respiratory Diseases (3K67). (1)
Conducts studies of the incidences and
prevalence of occupational respiratory
diseases in specific work groups with par-
ticular emphasis on coal workers’ pneu-
moconiosis; and (2) provides medical
and engineering research and service to
fulflll the Institute’s responsibilities
under the Federal Coal Mine Health and
Safety Act of 1969.

dustrial substances, processes, and other
agents, as well as current research re-
quirements and regulations; (3) con-
ducts methodology studies for evaluating
the varying capacity of workers to with-
stand physical and psychological re-
sponses; (4) provides for equipment
development, analytical service, and cali-
bration needs of other operating divisions
within the Institute, and maintains an
analytical and calibrations service for
the U.S. Department of Labor; and (5)
evaluates and certifies the performance
of safety and health equipment.

Division of Field Studies and Clinical
Investigators (3KH47). (1) Conducts na-
tionwide studies, surveys, and compre-
hensive analyses to determine the health
status of the working population, includ-
ing the incidence and prevalence of dis-
ease and injury; and (2) initiates studies
to determine chronic and long-term ef-
fects of work-related exposures to toxic
and hazardous substances.

Division of Technical Services (3K53).
(1) Provides demonstrations, technical
assistance, and consultation to public
and private agencies responsible for the
control of occupational diseases and ac-
cidental work injuries; (2) through the
Regional Offices and its central staff
serves as the focal point for the review
of State plans and grants with the U.S,
Department of Labor and makes the inij-
tlal responses to requests for hazards
evaluations; (3) in cooperation with the
Office of Extramural Activities, stimu-
lates, programs, and monitors demon-
stration grants for new and innovative
methods of recognizing, evaluating, and
controlling occupational hazards; (4)
prepares manuals of good practice for
safe work procedures; and (5) operates
the technical information inquiry service
of the Institute.

Division of Occupational Health Pro-
grams (3K57). (I) Promotes occupa-
tional health programs at the State and
local governmental levels as well as.in
industry and agriculture; (2) provides
technical guidance in the development of
occupational health programs; and (3)
correlates the practice of occupational
medicine in industry with the total deliy-
ery of health services,

Division of Training (3K63). (1) De-
velops and plans short-term training ac-



APPENDIX B

CHRONOLOGY OF ORGANIZATION "L IDENTIFIC " TION
OCCUPATIONAL SAFETY AND HEALTH PROGRAM OF
UNITED STATES PUBLIC HEALTH SERVICE (1914—1971)

1914—Office of Industrial Hygiene and Sanita-
tion was organized in the Division of Scientific
Research, Public Health Service, U.S. Treas-
ury Department. The Office was transferred
in 1918 from the U.S. Marine Hospital, Pitts-
burgh, Pennsylvania to Washington, D.C.
Other changes in name and organization took
place in the intervening years.

February 1937—Division of Scientific Research
was consolidated with National Institutes of
Health. Office of Industrial Hygiene and San-
itation together with the Office of Dermatoses
Investigations became the Division of Indus-
trial Hygiene.

1939—Reorganization Act of 1939 placed Public
Health Service in the Federal Security
Agency. Staff of the Division of Industrial
Hygiene moved to National Institutes of
Health at Bethesda, Maryland in December
1939.

July 1944—Division of Industrial Hygiene was
transferred from National Institutes of
Health to Bureau of State Services, Public
Health Service, Federal Security Agency.

1947—Division of Industrial Hygiene moved its
offices from Bethesda to Washington, D.C.

1949—Division of Industrial Hygiene established
its Salt Lake City Field Station.

1950—Division of Industrial Hygiene established
its Field Headquarters at Cincinnati.

April 1953—Department of Health, Education,
and Welfare was created by Reorganization
Plan 1 of 1953. Federal Security Agency was
abolished.

1953—Division of Industrial Hygiene b
Occupational Health Program, D
Special Health Services, Bureau
Services.

1960—The Occupational Health Progra
organized as the Division of Occ
Health, Bureau of State Services.

January 1966—Appalachian Laborator
cupational Respiratory Diseases esta
Morgantown, West Virginia.

1966—Public Health Service reorganizai
cordance with Presidential Reorg
Plan 3, 1966. Division of Occ
Health was designated the Occ
Health Program, National Center 1
and Industrial Health, Bureau o
Prevention and Environmental Cor

Summer 1967—Washington, D.C. heas
staff was transferred to the Cincinna

July 1968—Further reorganization o
Health Service. Bureau of Diseast
tion and Environmental Control was
and the Environmental Control Ac
tion, Consumer Protection and Envii
Health Service was established. Occ
Health Program became part of
mental Control Administration.

1968—Beginning in September, the Off
Chief, Occupational Health Prograi
established in the Washington, D.C
Rockville, Maryland. Salt Lake C
Station moved to new quarters in C

December 1968—The Occupational Hes
gram was designated the Bureau of



tional Safety and Health, Environmental
Control Administration, Consumer Protection
and Environmental Health Service.

December 1969—Consumer Protection and En-
vironmental Health Service was abolished and
the Environmental Health Service created
and the Bureau of Occupational Safety and
Health placed within it.

December 1970—Most of the programs within the
Environmental Health Service transferred to
the Environmental Protection Agency but
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Bureau of Occupational Safety and Health
reported directly to the Department of
Health, Education, and Welfare Office of the
Assistant Secretary for Health and Scientific
Affairs.

April 1971—Bureau of Occupational Safety and
Health placed within the Health Services and
Mental Health Administration.

May 1971—Bureau of Occupational Safety and
Health reorganized into the National Insti-
tute for Occupational Safety and Health.



APPENDIX C

SECRETARY RICHARDSON'S DEDICATION MESSAGE FO
APPALACHIAN CENTER FOR OCCUPATIONAL SAFETY
AND HEALTH, NOVEMBER 27, 1971

I deeply regret not being able to participate in
today’s dedication of the beautiful new Appa-
lachian Center for Occupational Safety and
Health. My absence today does not, however, lessen
my appreciation for the significance of this
occasion.

The new Center represents a common response
by the City of Morgantown, West Virginia Uni-
versity, and the Department of Health, Educa-
tion, and Welfare, to a serious national problem—
the health and safety of America’s workforce.

The research conducted here will be the basis for
new mandatory national standards which will help
to assure all of us a safe and healthful working
environment. For that reason, an enormous amount

of attention will be focused on the worl
done here. In addition to responsibilities
pational respiratory disease research, the:
ter will also have responsibility for ope
testing and certification program for occu
safety and health equipment.

There is no doubt in my mind that the 1
ter, with its extremely talented and dedica
will succeed in its objectives. Let me as
of my personal interest and the interes
Department of Health, Education, and
Congratulations and very best wishes to a.

Evrviorr L. Ricmarpsc
Secretary of Health, Education, and N



APPENDIX D
NATIONAL OCCUPATIONAL HAZARD SURVEY FORM

HEALTH SERVICES A EALTH ADMIRISTRATION
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND
HEALTH

NATIONAL SURVEILLANCE NETWORK
NATIONAL OCCUPATIONAL HAZARD SURVEY FORM

PREFACE

1. Facility Name
2. Address _
3. City State Zip Code
4. Legal Owner(s)
5. Person(s) Interviewed

Name Title Part
6. Area Code Telephone

7. Date Survey Started or Visit Made
8. Facility Identifier
If mailing address or person to cuntact concerning information about the
survey is different from that indicated above, list the correct mailing address
and contact below.
9. TFacility Name

10. Address

11. City State Zip Code
12. Attention Title

13. Area Code Telephone

156 Form Approved OMB No. 68-R-1261



Al o o

11

12.

13.

14.

15.

NATIONAL SURVEILLANCE NETWORK
NATIONAL OCCUPATIONAL HAZARD SURVEY
PART |

Facility Health and Safety Services

Revision code

Date survey started (month/day/year)

State code

Facility identifier code

a. What is your major activity ?

b. What are your chief products, services, lines of trade, etc.?

SIC code if known.

Approximately how many years has this facility been involved in this
activity ¢

How many people are on your facility payroll for all shifts at the present
time ?

Of this number, how many are normally in the work areas as opposed to
the administrative or other areas?

How many shifts do you have?
Has this facility received industrial hygiene services during the past
year?

Yes, from an industrial hygienist (1)
Yes, from a safety engineer (Skip to Question 13) (2)
Yes, from other. Specify: (3)
No (Skip to Question 13) (4)

Is the industrial hygienist based in this facility %
Yes (1)
No, based elsewhere (2)
No, consulting basis (8)
No, other. Specify: (4)
Not applicable (5)

Estimate the average number of industrial hygienist hours that are de-
voted to your facility per month.
Has your facility received safety engineer services during the past year?

Yes, from a safety engineer based in this facility 1)
Yes, from a safety engineer based elsewhere (2)
Yes, on a consulting basis (3)
Yes, other. Specify: (4)
No (5)

Estimate the average number of safety engineer hours that are devoted to
your facility per month.

Isthere a formally established health unit at this facility ?

Yes, physician in charge (1)
Yes, Registered Nurse in charge (2)
Yes, Licensed Practical Nurse in charge (8)
Yes, other in charge. Specify: (4)

No



16. Do you employ or have an arrangement with a physician or clinic to give

your employees medical care ?
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Yes, employed full time (1)
Yes, employed part time (2)
Yes, on call (Skip to Question 18) (3)
Yes, at clinic (Skip to Question 18) (4)
Other. Specify: (5)
No arrangements made (Skip to Question 18) (6)

17. Estimate the average number of physician hours that are devoted to your
facility per week ?

18. Do you have one or more nurses at this facility to provide care for

§
Yes L,
No (Question 19—Not applicable) (2)

19. How many Registered Nurses and Licensed Practical Nurses are em-
ployed at this facility ¢

20. Estimate the average number of nursing hours that are devoted to your
facility per week.

21. Do you have an employee at this facility with formal first-aid training,
other than doctors or nurses, who has been designated to provide emer-
gency treatment ?

Yes (1)
No (2)

22. Do you record health information about a new employee on some regular

form?
Yes, all employees (1)
Yes, executive and/or managerial only (2)
Yes, other employees (3)
No (4)

23. Before new employees are hired or placed, are they required to take a

medical examination ?
Yes, all employees (1)
Yes, executive and/or managerial only (2)
Yes, other employees (3)
No (4)

24. Do you require medical examinations of your employees who return to

work after a sickness, or whose employment is terminated ?
Return to work only (1)
Exit examination at time of termination only (2)
Both (3)
Neither 4)

25. Do you provide periodic medical examinations or tests of any type for

employees?
Yes, all employees (1)
Yes, executive and/or managerial only (2)
Yes, other employees (3)
No (4)
26. Do you provide periodic ophthalmologic examinations for employees?
Yes, all employees (1)
Yes, executive and /or managerial only (2)
Yes, other employees (3)
No (4)



21.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Do you provide periodic audiometric examinations for employees ?
Yes, all employees
Yes, executive and/or managerial only
Yes, other employees
No

Do you provide periodic blood tests for employees?
Yes, all employees
Yes, executive and/or managerial only
Yes, other employees
No
Do you provide periodic urine tests for employees?
Yes, all employees
Yes, executive and/or managerial only
Yes, other employees
No
Do you provide periodic pulmonary function tests for employees?
Yes, all employees
Yes, executive and/or managerial only
Yes, other employees
No
Do you provide periodic chest X-rays for employees?
Yes, all employees
Yes, executive and/or managerial only
Yes, other employees
No

(1)
(2)

(4)
(1)

Do you have a regularly scheduled program to give employees flu or

other immunizations?

Yes
No

Do you keep employee absenteeism records?
Yes, showing specific nature of sickness when absent
Yes, showing only the type of absence
Yes, without showing type of absence
No

What is your rate of unscheduled absenteeism (days per year

employee) ?
Isthere a formally established safety committee at your facility ?
Yes, investigative
Yes, policy setting
Both
Yes, other. Specify: (e.g. advisory only)
No

(1)
2

(1)
@)
(3)
(4)
per

(1)
(@)
®)
(4)
(5)

Do you have areas where personal protective devices are required or

recommended ?
Yes, required
Yes, recommended
Yes, both
No

(1
(2)
(3)
(4)
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37. Who provides personal protective devices?

Employee (1)
Employer (2)
Both (3)
Other. Specify : (4)
Not applicable (5)

38. Who has been designated to see to it that personal protective devices are
serviced and maintained ?

Individual employees (1)
Employer representative (2)
Both (3)
- Noone k)
Not applicable (6)
39. How do you carry your workmen’s coinpensation insurance ?
Private insurance company (1)
Self-insured (2)
State insurance fund (3)
Other. Specify : (4)
None (5)
40. Are any unions operating in this facility ?
Yes (1)
No (2)
41. Tsthis facility a member of a national association or institute representing
its industry or trade?
Yes (1)
No (2)

42. Do you have a program under which you regularly monitor the presence
of fumes, gases, mists, vapors, dusts, noise, vibration, radiation or other

similar conditions ?
Yes (1)
No (2)

43. Do you use a private sewage treatment plant or a septic tank to dispose
of this facility’s nonprocess sewage?

Yes, private sewage treatment plant (1)
Yes, septic tank (2)
Yes, both (3)
No (4)
44. Do you have any drinking water other than that provided through a
public water supply %
Yes. Specify: (1)
No (2)
45. Is the private water supply routinely tested for bacteriological quality ¢
Yes (1)
No (2)
Not applicable 3)
46. Do you have any piped liquids other than drinking water?
Yes. Specify: (1)
No (2)
47. Ts there a separate, identified eating area for your work area employees ?
Yes (1)
No (2)



48. Are hand washing facilities provided within 200 feet of the eat'ng area?

Yes (1)
No (2)
Not applicable (3)
49. May I see the Summary of Occupational Injuries and Illnesses (OSHA
Form 102) ?
Occupational injuries
Occupational [llnesses

Occupational skin diseases or disorders
Dust diseases of the lungs (pneumoconioses)
Respiratory conditions due to toxic materials
Poisoning (systemic effects of toxic materials)
Disorder due to physical agents (other than toxic materials)
Disorders due to repeated trauma
All other occupational illnesses. Specify:
50. How many months are covered by the preceding figures?
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NATIONAL SURVEILLANCE NETWORK

NATIONAL OCCUPATIONAL HAZARD SURVEY

PART 1l — EXPOSURE DATA

HSM
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NATIONAL SURVEILLANCE NETWORK
NATIONAL OCCUPATIONAL HAZARD SURVEY FORM
PART HlI
SURVEYOR CONFIDENTIAL

Revision code

Date survey started (month/day/year)

State code

Facility identifier code

Disposition of survey:
Completed (1)
Partially completed (2)
Refused to be interviewed (3)
Could not be located (4)
Out of business (5)
Temporarily closed (6)
Other (7

(Specify)

Number of Part IT forms completed as a result of this survey.
How much time, in hours and minutes, was spent on each of the following
activities?
Travel to and from facility
Conduct of survey
Sample and measurement
‘Waiting and discussions
Completion of survey forms

Surveyor identifier



APPENDIX E

DV I AT Al=EKRLTS

NIOSH PRIORITY LIST FOR TOXIC SUBSTANCES AND

Criteria Developed :
Asbestos
Coal Dust

In Progress:
Benzene
Beryllium
Cadmium and Compounds
Carbon Monoxide
Chromic Acid Mist
Cotton Dust
Fibrous Glass
Heat Stress
Lead
Mercury
Noise
Parathion
Silica
Trichloroethylene
Ultraviolet

Priorities:

1. Bis(Chloromethyl)Ether
Coal Tar Pitch Volatiles
2-Naphthylamine
Toluene Diisocyanate

Radioactive Products of Uranium Mining

(Gaseous and Particulate)
2. Benzidine and Its Salts
Carbon Tetrachloride
Ozone
Sulfur Dioxide
Tin and Compounds

164

. Chromium Compounds

Dichlorobenzidine
Oxides of Nitrogen
Sodium Hydroxide
Sulfuric Acid

. Carbaryl

Chloroform
4-Dimethylaminoazobenzene
Nitric Acid

Toluene

. Ammonia

beta-Propiolactone
Epoxy Resins
Methylene Chloride
4-Nitrodiphenyl

. Asphalt Fumes

Ethylene Dichloride
Fluoride and HF
Polychlorinated Biphenyls
Tetrachloroethylene

. 2-Acetylaminofluorene

Chlorobenzene

Methylene Bisphenyl Isocyanate (MBI)
Phosgene
Trichloroethane

. Acetone

4-Aminodiphenyl
Dieldrin

Malathion
N-Nitrosodimethylamine

. Aniline

Copper and Compounds
Cyanides

Styrene

Zinc and Compounds



10.

11

12.

13.

14.

Chlorine

Formaldehyde

Manganese and Compounds
Phenol

Platinum and Compounds
Acrolein

Aluminum and Compounds
Carbon Disulfide

Methyl Ethyl Ketone

Vinyl Chloride

Creosote

Methyl Chloride

Nickel and Compounds
Phosphorus and Compounds
Tetrachloroethane
Acrylonitrile
2,4-Dinitrophenol
Magnesium and Compounds
Methyl Alcohol

Paraffin

Ammonium Nitrate

Cold Stress

Dioxane

Fluorine

Microwaves

15.

16.

17.

18.

19.

Hyd

Ethy .. ...
Nitroglycerin
Vibration

Xylene

Methyl Butyl Ketone
Mineral Spirits

Oil Mists

Selenium and Compounds
Turpentine

Arsine

Gasoline

Kerosene

Iron and Compounds
Petroleum Naphtha
Barotrauma

Cresol

Paraquat

Portland Cement
Tale

Carbon Black

Coherent Energy (Laser Radiation)

Ethylene Oxide
Impact Noise
Proteolytic Enzymes



APPENDIX F

FORMAT FOR CRITERIA

PREFACE
CONTRIBUTORS AND REVIEWERS

DEFINITIONS—to include

abbreviations if

required

I

II.

II1.

166

INTRODUCTION-—brief description of
pertinent information to introduce the
problem.
REVIEW OF PROBLEM-—adapt outline
to applicability of agent but retain recom-
mended format.
(Example)
A. Recognition of Hazard
1. Historical
2. Presence in industrial environment—
industrial use or incidental occurence.
PHYSICAL-CHEMICAL PROPERTIES—
summary of the properties of the agent and
related agents under study which are perti-
nent to the problem.
CRITICAL EVALUATION OF DATA
A. Biological Effects—include respiratory,
dermal, gastrointestinal, etc., as well as
carcinogenic, mutagenic, teratogenic, and
behavioral effects where applicable.
1. Effects on humans
a. Acute effects
b. Chronic effects
2. Effects on animals
a. Acute effects
b. Chronic effects
3. Conclusion—include areas for future
investigation
B. Methodology—information pertinent to
the problem. Utilize reference sources for
extensive discussions or procedures.
1. Environmental sampling methods
2. Analytical or measurement of exposure
a. Qualitative
b. Quantitative

3. Biological analytical methods
a. Qualitative
b. Quantitative
4. Conclusion
C. Medical—include epidemiologic evidence,
diagnostic methods, examination schedules,
and clinical tests as applicable.
Conclusion
D. Safety Hazards and Precautions—include
fire, explosive, corrosive, radiation, etc.,
as applicable
Conclusion
E. Protective Equipment
1. Respiratory devices
2. Protective clothing
Conclusion
F. Control Procedures—information leading
to current recommendations and spe-
cific values for standards where applica-
ble for:
1. Labeling and warning devices
2. Housekeeping, maintenance,
cleanup operations
Ventilation—due to established engi-
neering methods, references only are
generally needed
3. Enclosure and isolation methods—
brief comments with references gen-
erally suffice
5. Waste handling and discard
6. Conclusion

and

. SUMMARY
. REFERENCES—references to literature

cited should be numbered in parentheses
in text and listed in alphabetic order at the
end of the document. Journal citations in the
reference list should contain the following:
a) names and initials of all authors; b) title
of article; c¢) journal title as listed in the



VII.

current edition of “Chemical Abstracts List
of Periodicals’’; d) volume, inclusive pages,
and year.
Book references should be in the following
order: author, title, city of publication, pub-
lisher, year, and page.
Citations such as ‘“Personal communication’,
should not be entered in the list of References,
but may be noted in the document without
serial numbers, in parentheses.
APPENDIX—THE RECOMMENDED
STANDARDS AND PROCEDURES
A. Recommended Standards
1. Environmental standard—specific val-
‘ues which refer to a 7 or 8 hour work-
day and 40 hour workweek. Special
recommendations are to be given for
carcinogenicity, unusual thermal de-
composition problems, mixtures and
similar areas of special concern. Ex-
cursion and recommended ceiling val-
ues will be listed if applicable.
2. Biological Standard—specific values
for blood, urine, or breath if applicable.
B. Recommended Field Sampling, Analyti-
cal or Measurement Methods—each rec-
ommended method is to be presented in
detail, step by step.
1. Environmental exposure methods
a. Sampling
b. Analytical and/or measurement

457-200 O - 72 - 12

2. Biolorieal methods
a. Sa.. ling
b. Analytical and/or measureme

. Medical Procedures

1. Criteria for diagnosis of disease
2. Examinations

a. Type

b. Specific intervals
3. Clinical test methods

a. Type

b. Specific intervals

. Recommended Safety Procedures—i

explosive, corrosive, radiation, etc.,
applicable.

NOTE—If any factor for the agent un
study presents an immediate poten
health hazard considered greater tl
inhalation or direct surface exposure, i. -
explosion or fire, precedence should
given to this factor in listed order of T
Recommended Standards and Pro
dures.

. Protective Equipment

1. Respiratory devices
2. Protective clothing

. Control Procedures

1. Labeling and warning devices

2. Housekeeping, maintenance, and clear
up operations

. Ventilation

. Enclosure and isolation methods

. Waste handling and discard

[ V]

167
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APPENDIX G
NIOSH CONTRACTS

Number, title and projeet officer

Contractor and project director Fund:

to date

Contract period

ANALYTICAL SERVICES

HSM-99-71-033—Evaluation = of  Spark
Source Mass Spectrometry (SSMS) in the
Analysis of Biological Samples, John Carl-
berg.

HSM-~99-71-054—Evaluation of Electron
Spectroscopy for Chemical Analysis, Donald
J. Larsen.

Accu-Labs Research, Inc., Arvada, Colo. $10

Determine the feasibility of spark source mass spectrd
an in-house analytical tool for the determination of trace
in biological and environmental samples of occupatio )
interest.

Dow Chemical, Midland, Mich., George Carable. 1

Evaluate the applicability of electron spectrosg
chemical analysis (ESCA) technique to occupational he
lems such as homogenized lung tissue, low-temperature ‘
quency ashed lung tissue, bulk dust, coal dust, and pg:
matter deposited on membrane filters.

000.00 June 30, 1971 to

health

185. 00

iculate

Feb. 28, 1972.

June 30, 1971 to
Jan. 29, 1972,



401

ASBESTOS

CPE-70-107—Continuation of Research on
Fibrous Dust Studies, L. J. Cralley.

EHS (C-71-109—Electromotive Interactions
of Metals in Asbestos Carcinogenicity,
Lewis J. Cralley.

HSM-99-71-024—Asbestos Lung Samples—
Physical and Chemical Analysis, P. M.
Quinn.

BERYLLIUM

HSM-99-71-017—Sample Frequency Analysis
and Evaluation of Environmental Surveys,
Robert Weidner.

Industrial Health Foundation of America, Inc., 58, 692. 00
Pittsburgh, Pa., Paul Gross.

Study the lungs of adults from urban and rural areas coming to
autopsy. The study shall determine the nature and quantity of
fibers and ferruginous bodies present. These data will be correlated
with presence or absence of pulmonary disease as well as work and
residence histories and other data characterizing each person
studied.

University of Connecticut, School of Medicine. 83, 834. 00

Provide information on the effect of metals higher in the electro-
motive series than nickel to govern the solubility and chemical
reactiveness and to alter the capability of nickel and its compounds,
when introduced intramuscularly into rats, to produce cancer.

Tabershaw-Cooper Associates, Berkeley, Calif., 37, 050. 00
W. Clark Cooper.

Obtain human tissues in order to investigate the etiology of
asbestosis through a chemical comparison of asbestosrelated
diseased lungs and nondiseased lungs.

Pennsylvania Department of Environmental Re- 73, 813. 00
sources, Harrisburg, Pa., E. J. Baier.

Provide a more comprehensive evaluation of the exposure of
asbestos and beryllium workers to these dusts. The adequacy of
these existing dust standards will also br datarminad

Mar. 9, 1970 to
June 29, 1973.

Oct. 1, 1970 to
Sept. 30, 1972.

June 30, 1971 to
Sept. 29, 1972.

June 30, 1971 to
July 29, 1972.
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NIOSH CONTRACTS—Continued

Number, title and project officer Contractor and project director Fur > date Contract period
BYSSINOSIS y
HSM-99-71-009—Mortality Study of Cotton M¢t. Sinai School of Medicine, Erving J. 68 300.00 June 21, 1971 to

Textile Workers, Howard Ayer.

HSM-99-71-053—Data Processing for MASS,
Alan Palmer.

68-03-0067—Data Reduction and Analysis for
Field Test of MASS System, Alan Palmer.

COAL-TAR PITCH VOLATILES

EHS C-71-104—Literature Search and Biblio-
graphic Study on Coal-tar Pitch Volatiles,
John V. Crable.

Selikoff, New York, N.Y.

Determine whether the mortality experiences of specifid|groups
of cotton textile workers over periods of time, differ frpfn other
individuals living in the same areas, taking age, sex, and bears of
observation into account.

University of Washington, Seattle, Wash., David
Discher.

Provide clerical help to hand measure 3,400 Forced
Spirogram recordings to provide input for the MASS IV

University of Washington, Seattle, Wash., David
Discher.

tape to & computer based data file system in preparation jqr analy-

sis. Several other pieces of work will also be carried out.

Franklin Institute, Philadelphia, Pa. 29]1666. 00
Provide 2 complete annotated bibliography of existing j future

publications pertinent to the development of criteria for g §tandard

for safe occupational exposure to coal-tar pitch volatiles

June 20, 1972,

June 30, 1971 to
October 29, 1971,

June 15, 1971 to
November 15, 1971.

Nov. 2, 1970 to
Jan. 3, 1972.



BOSH-099-71-1—Development of an Index for
Carcinogenic Hazard to Man of Coal-Tar-
Pitch Volatiles, John V. Crable.

HSM-99-71-007—Evaluation of Sampling
Procedures and Analytical Methods for
Coal-Tar Pitch, John V. Crable.

CRITERIA PACKAGE DEVELOPMENT

HSM-99-71-036—Development of Pertinent
Information, Data, Criteria, and Documen-
tation on Ultraviolet Light, Charles H.
Powell.

HSM-99-71-046—Development of Criteria
and Recommended Standard on Mercury,
Charles Powell.

University of Cincinnati, Cincinnati, Ohio. 25, 000. 00

Design and acquire detailed information on the photophysical
properties of carcinogenic polynuclear hydrocarbons and their
heterocylic analogues. Will provide for the development and
evaluation of an electronic emission spectral index which can be
related to the carcinogenic hazard of the respirable portion of coal-
tar-pitch volatiles.

Union Carbide Corp. Cleveland, Ohio, P. D.
Coulter.

190, 000. 00

Provide a means for evaluating abilities and efficiencies of sam-
pling procedures and analytical methods in determining the poten-
tial hazards associated with coking and roofing operations.

Franklin Institute Research, Philadelphia, Pa.,
Alec Peters.

16, 110. 00
Prepare & document conteining pertinent information, data,
criteria, and documentation on ultra-violet light.

Tabershaw-Cooper Associates, Berkeley, Calif.,
J. L. Balzer.

46, 634. 00

Prepare a document containing pertinent information, data,
criteria, and documentation on mercury.

June 1, 1971 to
May 31, 1972.

June 30, 1971 to
June 29, 1972.

June 30, 1971 to
Mar. 29, 1972.

June 30, 19
Mar. 29,
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NIOSH CONTRACTS—Continued

Number, title and project officer

Contractor and project director

E to date

Contract period

CRITERIA PACKAGE DEVELOPMENT—

Continued

HSM-99-71-059—Development of Criteria
and Recommended Standard on Lead,
Charles Powell.

68-03—-0008—Development of Criteria and
Recommended Standard on Be., Charles
Powell.

ENGINEERING

HSM-99-71-011—Respirator Fit Criteria De-
velopment, Alan Gudeman.

HSM-99-71-020—Heat Stress Instrument
Development (WBGT Integrator), Clark
Humphreys.

IIT Research Institute, Chicago, Ill., P. Llewellen.

Prepare a document containing pertinent informadt

criteria, and documentation on lead.

Andrew Hosey, Cincinnati, Ohio. P

Prepare a document containing pertinent informatf

criteria, and a recommended interim standard on berylli

Webb Associates, Yellow Springs, Ohio, Edmond ilt:

Churchill.

Develop data for anthropometric specifications ing}
anthropometric sizing program which will define groups

as well as fit test procedures.

Yellow Springs Instrument, Yellow Springs, Ohio,
Robert Sleight.

Develop an instrument which will sense and indicate

peratures from which the WBGT index is determined ang

these values to give a direct indication of the WBGT in

239. 00

June 30, 1971 to
May 28, 1972.

Feb. 1, 1971 to
Jan. 31, 1972.

June 30, 1971 to
Mar. 29, 1972.

June 14, 1971 to
July 13, 1972,



HSM-99-71-028-—Determination of Pressure
Loss Coeflicients in Duct Systems, Clark
Humphreys.

HSM-99-71-031—Development of Personal
Sampler Pump for Charcoal Tubes, Jeremiah
Lynch.

HSM-99-71-037—Development of an Instru-
ment for Monitoring and Recording the
Stressfulness of the Environment, Clark
Humphreys.

HSM-99-71-040—Heat Stress Instrument
Development (Globe thermometer), Clark
Humphreys.

Ohio State University, Columbus, Ohio, C. F. 41, 506. 00
Sedsy.

Develop reliable data on pressure losses occurring in branch fit-
tings in exhaust duct systems. Data will be presented in such a
form that they would be readily usable in the design of industrial
exhaust systems.

A. J. Sipin Co., New York, N.Y., A. Sipin. 28,688. 00

Development and testing of prototype personal sampler pump
for use with charcoal tubes. The plans and specifications furnished
will permit DOL and NIOSH to competitively procure additional
units for field use.

Bendix, Inc., Baltimore, Md., A. R. Willoughby. 148, 000. 00

Develop and construct an instrument which will sense, indicate,
and record air temperature, humidity, air velocity and thermal
radiation flux, or values from which these four variables may be
determined. Will enable a complete analysis to be made of heat
exchange between a workman and his environment.

Cornell Aeronautical Laboratory, Buffalo, N.Y., 31, 616. 00
G. A. Sterbutzel.

Conduct research which will develop information on the optimum
construction and use of the globe thermometer and on the calcu-
lation of radiant heat exchange from globe temperatures.

June 30, 1971 to
Dec. 29, 1972.

June 30, 1971 to
June 29, 1972.

June 30, 1971 to
Deec. 31, 1972.

June 30, 1971 t«
June 29, 197..
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NIOSH CONTRACTS—Continued

Number, title and project officer

Contractor and project director Fungy

Contract period

ENGINEERING—Continued

HSM-99-71-044—Ipdustrial Hygiene Meth-
ods for Measurement of Benzene, John
Vining.

HSM-99-71-047—Development of data to
Evaluate Respiratory Protection (Abrasive
Blasting), Alan Gudeman.

HSM-99-71-048—Cyclone Performance Eval-
uation, John Vining.

HSM-99-71-061—Open Surface Tank Ex-
haust Design Criteria, Clark Humphreys.

Northwest Environmental and Preventive Health 3
Services, Richland, W. Va., Frank Adley.

Generate a detailed report on the state of the art in the)

ment of benzene for industrial hygiene purposes. Includg
a critical evaluation of the methods available for sam

Boeing, Inc., Seattle, Wash., Austin Blair. 151

Develop data to evaluate respiratory protective pracfil
ployed by industries using abrasive blasting processes andﬂ

the effectiveness of respirator programs with relation to
tors as respirator selection, instruction and training,
maintenance.

New York University Medical Center, New York, 21?‘,
N.Y., M. Lippman.

Evaluate the performance of 3 large cyclones to deter
flowrate at which they should be operated to achieve
approximation of the AEC—ACGIH size-selective dust cur

Battell Research Institution, Columbus, Ohio, 12&‘
L. J. Flanigan.

Develop design criteria for local exhaust systems whi

assure the effective capture and removal of toxic cont
emanating from open surface tanks.

June 30, 1971 to
Mar. 29, 1972.

June 30, 1971 to
Dec. 29, 1972.

June 30, 1971 to
June 29, 1972.

June 30, 1971 to
June 29, 1973.
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INDUSTRYWIDE STUDIES

HSM-99-71-008—Epiderniological = Study—
Cutting Oil Workers, Pierre Decoufle.

HSM-99-71-029—Whole Body Vibration
Among Equipment Operators—Morbidity
Study, Austin Henschel.

HSM-99-71-032—A. study of Long Term
Mortality Expenses of Steel Workers, J. W.
Lloyd.

HSM-99-71-055—Epidemiological Study of
Sheet Metal Workers, J. W. Lloyd.

Wayne State University, Detroit, Mich., Thieu
Nghiem.

34, 000. 00

Analyze the cause-specific mortality patterns of workers exposed
to several levels of cutting oil mists and the results compared with
those for a nonexposed group.

University of California, Berkeley, Calif., T. H.
Milby.

39, 362. 00

Establish the effects of whole body vibrations on the health of
heavy equipment operators through a survey of morbidity experi-
ence in a cohort of 30,000 heavy construction union health plan
members.

Graduate School of Public Health, University of
Pittsburgh, Pa., Carol K. Redmon.

322, 137. 00

Identify health and safety hazards in the steel-working environ-
ment by noting specific work areas and occupational groups which
exhibit unusually high or low mortality from specific causes of
death, and relate unusual disease experience to possible etiologic
agents in the working environment.

University of California, Berkeley, Calif., W. C.
Cooper.

48, 990. 00

Determine the exposures to fibrous glass and other materials of
sheet metal workers in Northern California and collect and analyze
data pertaining to their health status.

June 30, 1971 to
June 29, 1972.

June 30, 1971 to
Feb. 29, 1972.

June 30, 1971 to
June 29, 1974.

June 30, 1971 to
June 29, 1972,
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NIOSH CONTRACTS—Continued

Number, title and project officer

Contractor and project director Fundslo date

Contract period

NATIONAL SURVEILLANCE
NETWORK

HSM-99-71-010—Evaluation and Compara-
bility of Compulsory Occupational Disease
Reporting, Vernon E. Rose.

HSM-99-71-026—Sources of OD Morbidity
Data, Vernon E. Rose.

HSM-99~71-043—Training Procedures for
National Occupational Hazard Study, C.
Richard Witwer.

California Department of Health, Sacramento, 69

Calif., T. H. Milby.

Design a study, after ascertaining feasibility, in orden

pare occupational disease data developed under the (gl

Doctor’s First Report System with that developed thr
DOL employer recording and reporting system includin:
tion and followup mechanism to ascertain the degree
parability.

University of Washington, Seattle, Wash., David 4
Discher.

Identify and evaluate sources of representative occy
disease/illness data from or within 1 of the States n{

the standard industrial hygiene reporting system, which|can in

turn be related to the industrial hygiene findings generata
appropriate control agency.

Auerbach Associates, Arlington, Va., Allan Czarra. 66,1920. 00

Identify and where necessary develop the procedures

to train and test surveyors for the National Occupational
Survey.

June 30, 1971 to
June 29, 1972.

June 30, 1971 to
June 29, 1972.

June 30, 1971 to
Deec. 29, 1971.



LLL

HSM-99-71-057—Development of Occupa-
tional Health Recording System, Vernon E.
Rose.

NOISE

EHS C-71-108—Evaluation of Hearing Levels
of Residents Living Near a Major Airport,
Alexander Cohen.

HSM-99-71-006—Industrial Noise Effects
Study, Alexander Cohen.

HSM-99-71-039—Physiologic and Subjective
Reactions Evoked by Aversive and Neutral
Noise, Bruce Margolis.

EDP Inec., Falls Church, Va., M. H. Goer. 27, 700. 00

Develop the coding system and coding guidelines necessary to
provide for a standardized and completely ccmputerized data
recording system using the revised occupatioal health survey/in-
spection form.

Environmental Acoustics, Los Angeles, Calif., 18, 224. 00
John Parnell.

Determine whether persons living in an airport community may
be subjected to operational aircraft noises sufficiently great to cause
some change in their hearing sensitivity by statistically comparing
a sample of residents living near an airport with a similar demo-
graphic sample not exposed to notable aircraft noise.

Raytheon Service Co., Burlington, Massachusetts, 58, 497. 00
R. J. Felbinger.

Determine if there is any evidence coupling severity of occupa-
tional noise conditions to the occurrence of extra-aural physical and
behavioral disturbances in workers based upon entries in their
medical, safety and attendance records.

Southwest Research Institute, San Antonio, Tex., 32,377.00
S. Schiflett.

Determine the nature and extent of physiologic changes evoked
by a variety of aversive and nonaversive moderate level noises and
their correlations with subjective responses to the same sounds.

June 30, 1971 to
Dec. 29, 1971.

Nov. 16, 1970 to
Nov. 15, 1971.

June 30, 1971 to
June 29, 1972.

June 30, 1971 to
July 29, 1972.



Number, title and project officer

Contract period

NOISE—Continued

HSM-99-71-052—Effect of Noise Exposure
on a Young Adult Population, B. T. Scheib.

OTHER

HSM-99-71-023—Environmental Hazards in
the Chemical Industry, Ted Schoenborn.

HSM-99-71-030—Safety Research Priorities,
Charles Powell, Vernun Rose.

NIOSH CONTRACTS—Continued
Contractor and project director Fundh to date
Memphis State University, Memphis, Tenn., Bl 319. 00
John Fletcher.
{

Obtain conventicnal and high frequency data on spfnples of
young adults who have been exposed to various high [d¥el non-
occupational noise sources. This research, in addition [l provid-
ing baseline hearing data on a potential incoming industrial| popula-
tion will clarify the nature of hearing loss risks.

1
Environmental Health Programs, Inc., Washing- #¢. 107. 00
ton, D.C., Paul Witt. |

Investigation of problems of the working environmpgnt of a
selected group of workers in the chlor-alkalai pr cpss; will
provide NIOSH with a booklet on the recognition, idance,
and prevention of hazards in that industry.

Arthur D. Little, Inc., Cambridge, Mass., A. E. 18 976. 00

Wechsler.

] |

Develop a priority rating system and identify generaljdteas and
specific problems where fruitful and necessary research [iyl occupa-
tional safety should be undertaken. 1

June 30, 1971 to
June 29, 1972,

June 30, 1971 to
Mar. 29, 1972.

June 30, 1971 to
June 29, 1972.



HSM-99-71-050—Hospital Occupational Health
Services Study, Marshall LaNier.

HSM-99-71-051—Sputum Cytology in Indus-
trial Disease, William S. Lainhart.

HSM-99-71-062—An Evsaluation of Chronic
Mercury Exposures on EMG and Psy-
chomotor Functions, E. J. Fairchild.

HSM-99-71-063—Effects of Alcoholic Intoxi-
cation on Occupational Safety and Health,
E. J. Fairchild.

Computer Sciences Corp., Huntsville, Ala., F. B, 96, 616. 00
Crandall,

Provide resource information on existing employee health services
presently being provided in general hospitals in the United States.
Also develop an acceptable action program to protect and promote
the health of hospital employees.

University of California, Berkeley, Calif., W. C. 11, 614. 00
Cooper.

Prepare a “state of arts” paper on the present knowledge regard-
ing the use of sputum cytology in industrial diseases.

University of Michigan, Ann Arbor, Mich., 59, 951. 00
Donald Chaffin.

Determine if the observed changes in the EMG’s obtained from
2 workers with higher-than-normal mercury retentions are re-
produced in a larger sample of exposed workers. Another objective
will be to determine through controlled animal exposures how
graded mercury body burdens occurring for varying durations
affect the reversibility of neuromuscular function alteration as
demonstrated by EMG power spectra monitoring.

New York University, New York, N.Y., Erwin P. 7, 556. 00
Tichauer.

Indicate ratio between level of intoxication and the interval of
time of ‘‘sobering up’”’ which must have elapsed before an individual
can be assigned to tasks involving hazards to health and safety
at the workplace.

June 30, 1971 to
Sept. 29, 1972.

June 30, 1971 to
Dec. 29, 1971.

June 30, 1971 to
Dec. 29, 1972.

June £
Sep
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NIOSH CONTRACTS—Continued ‘

Number, title and project officer

Contractor and project director

§ to date

Contract period

PHYSIOLOGY AND ERGONOMICS

CPE R-70-0043—The Effects of Work Posture
and Work Intensity on Pulmonary Function,
Austin F. Henschel.

HSM~-99-71-021—Static vs. Rhythmic Work—
Industrial Fatigue, Austin Henschel.

68-03—-0007—Effects of Dehydration on Heat
Acclimatization, Austin Henschel.

TRAINING

PH-86-65-92—X-ray Exposure and Occupa-
tional Safety and Health, William S.
Lainhart.

Pennsylvania State University, University Park,
Pa., E. R. Buskirk.

Perform laboratory investigations involving the variab
intensity, work posture, work environment, and age
These variables will be systematically varied to deterix

effects, singly and in combination, on the pulmonary sysf;

body.

St. Liouis University, School of Medicine, St. Louis, R
Mo., Alexander Lind.
Investigate the hypothesis that the static component 1
exercise plays a significant role in the development o
fatigue in industry.

University of Illinois, Urbana, Iil., Bruce Herbig.

Determine on humans the extent to which dehydm‘
alter the ability to acclimatize to heat stress.

Oregon State University, Corvallis, Oreg., Dale R

Trout.

i of work

worker.
e their
of the

, 969: 00

ythmic
uscular

8 528. 00

fon may

000. 00

June 29, 1970 to
June 29, 1972.

June 30, 1971 to
June 29, 1973.

Feb. 15, 1971 to
June 14, 1972.

June 1, 1965 to
June 30, 1972.



HSM-99-71-041—To Develop Associate and
Baccalaureate Degree Programs for Occu-
pational Safety and Health Personnel, John
M. Blankenhorn.

HSM-99-71-045—Revision of Training Syl-
labus, William D. Kelley.

HSM~-99-71-060—Development of 20 weeks
of Training for OS&H Personnel, William D.
Kelley.

Continue to provide teaching aud training in X-ray science and
engineering by maintaining and further developing training courses
acceptable with the University’s established program. Will pro-
vide for exploration, development and training and documentation
of new approaches and methods for more effective teaching and
training which may guide or be used as models for the establish-
ment of needed similar education programs at otber institutions
as well as generate new ideas and provide national leadership in
this expanding field of radiological health science.

Texas A. & M. University, College Station, Tex., 27, 541. 00
R. J. Vernoa.

Provide the means for developing B.S. and A.S. level academic
curricula for occupational safety and health personnel. The report
will provide colleges the guidance in developing curricula that are
acceptable to employers and will guide NIOSH in approving and
funding worthwhile grant requests.

George D. Clayton & Associates, Southfield, Mich., 160, 312. 00
George Clayton.

Mechanism for the development of the Third Edition of the
Public Health Service Publication, ‘“The Industrial Environmen t—
Its Evaluation and Control” through the utilization of the exper-
tise and knowledge of individuals in universities, governmental
organizations, and industry throughout the country.

University of Oklahoma, Norman, Okla., W. 435, 016. 00
Hartman.

Provide new NIOSH employees with 12 weeks of intensive
training and 8 weeks of field experience. Should prepare them to
perform the fimatinn~ ~~ NTQSH fie]? Dersonnel doing occupa-~
J-:A--l'l an‘etn 7— Work irl l__.lnnt\rf ~f NTOSH nhian.,

) re

June 30, 1971 to
June 29, 1972.

June 30, 1971 to
September 29,
1972.

June 30, 1971 to
June 29, 1974.
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NIOSH CONTRACTS—Continued

Number, title and project officer

Contractor and project director Fui

Contract period

URANIUM

CPE-69-105—Evaluation of Underground Ura-
nium Mine Environment in the State of
Wyoming, Hugh C. Colman.

CPE-69-109—Establish a System to Orga-
nize Data from Uranium Miner Studies,
Victor Archer.

Wyoming Department of Public Health, Cheyenne,
Wyo., Robert E. Sundin.

Sample once & month, every worksite in every mine in
for radon and radon daughter measurements and other pigni
epidemiological material. The data from these monthly

shall be combined in quarterly reports for each mine.

\
|
University of Utah, Salt Lake City, Utah, DeOrr 2pY, 615. 00

Wright.

Design and implement the data retrieval systems, a:
ious computer programs involved in implementation of
objectives associated with the statistical analysis of epidd
data from uranium miner studies.

Dec. 1, 1968 to June
30, 1972.
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CPE-69-119—Special Study of Uranium St. Mary’s Hospital, Grand Junction, Colo., 91, 883. 00
Miners, Victor Archer. Geno Saccomanno.

Prepare, examine, and interpret approximately 2,000 sputum
slides each year from samples provided by the Government. Miners
who show suspicious sputa, estimated to be 30 per year, will be
transported to St. Mary’s Hospital where the contractor shall
carry out further tests.

BOSH-99-71-2—Evaluation of Working Level Duncan Holiday, Salt Lake City, Utah. 12, 385. 00
Concept in Uranium Mines, Hugh C. Col-
man.

Evaluate the validity of the use of WL (work levels) and WLM
(work level months) for the estimation of the radiation hazard pro-
duced by radon daughters.

HSM-99-71-012—Evaluation of Underground- New Mexico Health and Social Services Depart- 60, 995. 00
Uranium Mine Enviromnent in State of ment, Santa Fe, N. Mex., Aaron Bond.
New Mexico, Hugh C. Colman, .
Develop an adequate body of accurate, unbiased environmental
data with which it will be possible to evaluate the occupational
exposure of groups. Every worksite in New Mexico will be sampled
for radon daughter levels.

April 15, 1969 to
January 31, 1972.

Apr. 12, 1971 to
Apr. 11, 1972.

June 25, 1971 to
June 24, 1972.




APPENDIX H

NOISH GRANTS, BY PROGRAM AREA

Grant, number

Name, institution, project title

Fiscal year

Fiscal year

1971 support 1972 support

1. ASBESTOSIS

OH 00305-07

OH 00320-05

OH 00323-06

OH 00326-04
OH 00332-03

OH 00354-01

2. BEHAVIORAL
FACTORS

OH 00331-03

OH 00346-01

184

Irving Selikoff, Jr., Mt. Sinai Hospital,
New York, N.Y., “Asbestos Exposure
and Cancer in the General Population.”

Irving Selikoff, Jr., Mt. Sinai School of
Medicine, New York, N.Y., “Relation of
Smoking to Neoplasia in Asbestos
Workers.”

Andrew Reeves, Wayne State University,
Detreoit, Mich., “Inhaled Asbestos and
Pulmonary Cancer and Pleural Meso-
thelioma.”

Paul Gross, Industrial Health Foundation,
Pittsburgh, Pa., “Asbestos Dusts, Their
Pathogenic Components.”

Ross W. Smith, University of Nevada,
Reno, Nev., “Aqueous Surface Chemistry
of Asbestos Minerals.”

Paul Gross, Industrial Health Foundation,
Pittsburgh, Pa., “Dose-Effect Relation-~
ship of Asbestos Dust.”

Elliot D. Weitzman, Montefiore Hospital
and Medical Center, Bronx, N.Y., The
Sleep-Waking Cycle and its Neuro-
Endocrine Correlates”.

Earl L. Wiender, University of Miami,
Coral Gables, Fla., “Computer-based
Training for Watchkeeping Tasks”.

$69, 524

5,109

$75, 277

78, 600



NIOSH GRANTS, BY PROGRAM AREA—Continued

Grant number

Name, institution, project title

Fiscal year

Fiscal ye

1971 support 1972 supj

. BERYLLIUM

EC 00306-03

. BYSSINOSIS

OH 00302-01

OH 00304-08

. ENGINEERING

EC 00207-12
OH 00344-01

OH 00345-02

. NOISE

EC 00447-01

OH 00341-01

OH 00350-01

*See footnotes at end of table,

Harriet L. Hardy, Massachusetts Institute
of Technology, Cambridge, Mass., “‘Long
Term Study of Beryllium Disease”.

Kaye H. Kilburn, Duke University, Dur-
ham, N.C., “Prevalence, Pathogenesis
and Control of Byssinosis”.

Arend Bouhuys, John B. Pierce Foundation,
New Haven, Conn., “Physiological Stud-
ies on Byssinosis”.

Gaylord W. Penney, Carnegie-Mellon Uni-
versity, Pittsburgh, Pa., “The Dust Layer
and Precipitator Efficiency”.

Stuart A. Hoenig, University of Arizona,
Tucson, Ariz., “A New Detector for Car-
bon Monoxide in Air’.

George C. Guilbault, Louisiana State Uni-
versity, New Orleans, La., “Use of Solid
State Detectors in Air Pollution Re-
search”.

W. B. Itturian, University of Georgia,
Athens, Ga., “Behavioral Toxicity of
Noise in Immature Mice”.

Paul L. Michael, Pennsylvania State Uni-
versity, University Park, Pa., “An Ob-
jective Method for Evaluating Ear Pro-
tectors”’.

Wallace D. Ward, University of Minnesota,
Minneapolis, Minn., “Damage-risk Cri-
teria for Intermittent Noise Exposures”.

18



NIOSH GRANTS, BY PROGRAM AREA—Continued

Grant number

Name, institution, project title

Fiscal year

Fiscal year

1971 support 1972 support

. NOISE—Continued

OH 00366-01

Harold D. Warner, Curators of University
of Missouri, Columbia, Mo., “Effects of
Three Sound Environments on Human

anayior:

186

OH 00365-01

. OCCUPATIONAL

RESPIRATORY
DISEASE

OH 00387-01A1

OH 00306-12

OH 00310-12

EC 00227-03

OH 00335-03

OH 00338-02

OH 00340-03

OH 00353-01

*See footnotes at end of table.

Norman W. Heimstra, University of South
Dakota, Vermillion, S. Dak., “Noise and
Human Performance”

Morton M. Ziskind, Tulane University,
New Orleans, La., “Accelerated Silicosis
in Sandblasters”.

Dean A. Emanuel, Marshfield Clinic Foun-
dation for Medical Research and Educa-
tion, Marshfield, Wis., “Farmer’s Lung—
An Experimental Investigation”.

Benjamin G. Ferris, Jr., Harvard Uni-
versity, Boston, Mass., ‘“Respiratory
Disease and Environmental Exposure”.

Edward D. Palmes, New York University
Medical Center, New York, N.Y,,
“Study of Lung Structure and Function
with Aerosols”.

E. Bingham Mattheis, University of Cin-
cinnati, Cincinnati, Ohio, “Response of
Alveolar Macrophages to Metals”.

Hollis G. Boren, Marquette School of
Medicine, Milwaukee, Wis., “Autoradio-
graphic Response of Lung to Inhaled
Agents”’.

Nedd Robert Frank, University of Wash-
ington, Seattle, Wash., ‘Respiratory
Effects of Inhaled Gases and Aerosols”.

James H. Stebbings, University of Minne-
sota, Minneapolis, Minn., “Cardiorespir-
atory Changes in an Employed Popula-
tion”’.

370, 242

31, 532

29, 584



NIOSH GRANTS, BY PROGRAM AREA—Continved

Grant number Name, institution, project title Fiscal year Fiscal year
1971 support 1972 suppc-+

7. OCCUPATIONAL
RESPIRATORY
DISEASE—Continued

OH 00367-01 Yves C. Alarie, University of Pittsburgh, .0 $18, 1=
Pittsburgh, Pa., “Respiratory Tract Ir-
ritants Mechanism and Tolerance’.

8. OCCUPATIONAL
HEALTH PROGRAMS

OH 00319-05S1 A, Walter Hoover, Brookdale Hospital $24,378 _________
Center, Brooklyn, N.Y., “Occupational
Health Service in Small Industries”.

9. PHYSICAL AND
CHEMICAL ANALY-
SIS

EC 00217-0651 Eric C. Juenge, State College of Pittsburg, 2,000 __._______
Pittsburg, Kans.,, “Butadienyl Plum-
banes-Diels Alder and Other Reactions”.

OH 00324-04 B. G. Stephens, Wofford College, Spartan- 21,300 ______.___
burg, S.C., “Extraction’ of Metal Com-
plexes by Propylene Carbonate”.

OH 00330-03 Ronald L. Coleman, University of Okla- 85,083 -
homa, Oklashoma City, Okla., ‘“Measur-
ing Carbon Monoxide Effects with Trace

Metals”.
10. PHYSIOLOGY AND
ERGONOMICS
OH 00308-16 Harwood S. Belding, University of Pitts- 29,884 . ______.__

burgh, Pittsburgh, Pa., “Evolution of
Stresses of Exposure to Heat’.

OH 00325-03 David Minard, University of Pittsburgh, 18,717
Pittsburgh, Pa., “Physiologic Response
to Work Stress in Steelworkers”.

OH 00328-02 Gordon G. Globus, University of California, **None ___..___._.
Irvine, Calif., “Biologic Aspects of Host
Factors in Accidents”.

**See footnotes at end of table.

1¢



NIOSH GRANTS, BY PROGRAM AREA—Continued

Grant number

Name, institution, project title

Fiscal year

Fiscal year

1971 support 1972 support

11. SAFETY

OH 00300-02

George N. Quam, Villanova University,
Villanova, Pa., “Protection of Eyes, Face,

OH 00343-02

12. TOXICOLOGY
AND PATHOLOGY

OH 00303-14

EC 00158-11

OH 00307-18

OH 00309-14

OH 00312-08

OH 00313-09

OH 00314-07

OH 00315-09

*See footnotes at end of table.

188

T : = z

tion, Inc., North Tarrytown, N. Y., “Head
Protection of Industrial Workers”.

George N. Byecroft, Jr., Stanford Research
Institute, Menlo Park, Calif., “Mathe-
matical Model of a Head Subjected to a
Blow”’. '

M. H. Samitz, University of Pennsylvania,
Philadelplhia, Pa., “Clinical and Labora-
tory Studies of Metal Sensitivity”.

A. Walter Hoover, Columbia University,
New York, N.Y., “Absorption and Ex-
cretion of Mercury in Man.”

James S. Chisolm, The Johns Hopkins
University, Baltimore, Md., “The Bio-
chemical Effccts of Lead Poisoning”.

Hervey B. Elkins, Massachusetts Depart-
ment of Labor and Industries, Boston,
Mass., “Factors Affection the Excretion
of Industrial Poisons”.

Carl A. Nau, University of Oklahoma
Medical Center, Oklahoma City, Okla.,
“QOccupational Health Hazards of Rubber
Dust”.

Jorge L. Litvak, Pan American Health -

Organization, Washington, D.C., “Man-
ganese Poisoning—A Metabolic Dis-
order”.

Klaus L. Stemmer, University of Cincin-
nati, Cincinnati, Ohio, “Biological Effects
of Chromium and Ferro-Chrome Alloys”.

Sheldon D. Murphy, Harvard University,
Boston, Mass., “Biochemical and Physi-
ologic Response to Toxic Stress’’.

36, 802

$37, 675



NIOSH GRANTS, BY PROGRAM AREA—Continved

Grant number

Name, institution, project title

Fiscal year
1971 support

Fiscal ycar
1972 suppor.

12.

TOXICOLOGY
AND PATHOLOGY—

Continued

OH 00316-07

EC 00229-04

EC 00230-08

EC 00234-06

OH 00321-04

OH 00322-04

EC 00315-03

OH 00337-03

OH 00339-02

OH 00347-01

OH 00348-01

OH 00349-01

OH 00352-02

*See footnotes at end of table.

Kenneth C. Leibman, University of
Florida, Gainesville, Fla., ‘“Metabolism
of the Carbon-Carbon Double Bond”.

S. N. Pradhan, Howard University,
Washington, D.C., “Toxicological Studies
of Occupational Chemicals”.

Herbert H. Cornish, University of Michi-
gan, Ann Arbor, Mich., “Occupational
Hazards of Aminoethanols”.

Frederick Sperling, Howard University,
Washington, D.C., “Turpentine Inhala-
tion Toxicity”.

John E. Milner, University of Washington,
Seattle, Wash., “In Vitro Studies of
Occupational Dermatitis.”

John M. Peters, Harvard TUniversity,
Boston, Mass., ‘“Health Hazards of the
Di-isocyanates.”

Rodney R. Beard, Stanford University,
’plo Alto, Calif., “Effects of Carbon
Monoxide on Human and Animasl
Behavior.”

Harold G. Petering, University of Cincin-
nati, Cincionati, Ohio, “A Study of
Mechanisms of Occupational Cd Tox-
icity.”

E. C. Vigliani, Universita Degli Studi
Milane, Milan, Italy, “Chromosome
Studies in-Human Lead Poisoning.”

Phyllis D. Kaplan, University of Cincin-
nati, Cincinnati, Ohio, “Biological Inter-
actions of Environmental Metals.”

Herbert H. Cornish, University of Michi-
gan, Ann Arbor, Mich., “Enzyme Induc-
tion and Environmental Toxicants”.

Leslie M. Klevay, University of Cincinnati,
Cincinnati, Ohio, “Vanadium Toxicity, A
Study of Mechanisms”.

Eugene D. Robin, Stanford University,
Palo Alto, Calif., “Lung Cell Function
in Health and Disease”.

1



NIOSH GRANTS, BY PROGRAM AREA—Continued

Grant number Name, institution, project title Fiscal year Fiscal year
1971 support 1972 support

12. TOXICOLOGY
AND PATHOLOGY—
Continued

v B. Gross, University of Cincinnati $68,906 ____________

____OH 0035901 . Stanle

naynrati—{-thia—ti\ g ahIga - Atrantynog |

timation of Human Body Burden”.

13. OTHER

OH 00329-03 Clyde Orr, Jr., Georgia Institute of Tech- 49,698 _______.____
nology, Atlanta, Ga., ‘“Formation of
Nonvolatile Particulates from Organic
Vapors”.

OH 00351-0151 George E. Briggs, Ohio State University, 15,000 ____________
Columbus, Ohio, “Scientific Evaluation”.

OH 00362-07 Vittorio Puddu, Centro Malattie Cardio- 0 $2, 300

vascolari, Rome, Italy, ‘“Death Rates
Among Ttalian Railroad Employees”.

14. TRAINING

OH 00002-06 Norman W. Heimstra, University of South 55,892 _________.._
Dakota, Vermillion, S. Dak., “Accident
Prevention Research”.

OH 00004-05 Harry W. Case, University of California, 49,871 ________.____
Los Angeles, Calif., ‘“‘Accident Causa-
tion”’.

OH 00016-11 Dade W. Moeller, Harvard University, 73,625 _ ..

School of Public Health, Boston, Mass.,
“Environmental Health”.

OH 00018-09 Fred H. Shillito, Ohio State University, 79,159 ____________
Columbus, Ohio, “Occupational Health.

OH 00020-06 Bernard D. Tebbens, University of Calif- 69,371 ____________
ornia, Berkeley, Calif., “Environmental
Health”.

OH 00024-05 Ralph G. Nevins, Kansas State University, 51,400 __________..

Manhattan, Kans., ‘“Bioenvironmental
Engineering”.

OH 0002804 Bernard Saltzman, University of Cincin- 144,033 _______._. __
nati, Cincinnati. Ohilo, “Industrial
Hygiene”.

190



NIOSH GRANTS, BY PROGRAM AREA—Continued

Grant number

Name, institution, project title

Fiscal year

1971 suppori

14. TRAINING—Continued

OH 0003103

OH 00036-10

OH 00037-08

OH 00089-03

OH 00099-02

OH 00103-02

OH 00118-02

OH 00129-02

OH 00135-01

OH 00137-01

OH 00156-01

OH 00162-01

OH 00163-01

*See footnotes at end of table.

George C. West, University of Alaska,
College, Alaska, “Environmental Physi-
ology”’.

Carl A, Nau, University of Oklahoma,
Oklahoma City, Okla., “Occupational
Factors in Health”.

Bertram D. Dinman, University of Michi-
gan, Ann Arbor, Mich., “Industrial
Health”,

Richard G. Pearson, North Carolina State
University, Raleigh, N.C., ‘Systems
Safety Engineering”’.

David A. Fraser, University of North Caro-
lina, Chapel Hill, N.C., “Occupational
Health”.

Erwin R. Tichauer, New York University,
New York, New York, ‘“Occupational
Biomechanics”.

Kenneth C. Stewart, University of Pitts-
burgh, Pittsburgh, Pa., ‘“Acoustic En-
vironmental Control”.

Donald W. Ross, University of Cincinnati,

Cincinnati, Ohio, “Industrial Psychiatry”.

Knowlton J. Caplan, Univesrity of Min-
nesota, Minneapolis, Minn., “Occupa-
tional Health”.

Philip E. Enterline, Univerity of Pitts-
burgh, Pittsburgh, Pa., “Industrial Bio-
statistics”. '

William M. Anderson, California Com-
munity Colleges, Sacramento, Calif.,
“Occupational Safety and Health”.

George H. Brooks Auburn University,
Auburn, Ala., “Occupational Safety and
Health”.

John V. Grimaldi, New York University,
New York, N.Y., “Occupational Safety
and Health”.

*None

$73, 044

108, 740

77,702

111, 808

110, 261

191



NIOSH GRANTS, BY PROGRAM AREA—Continued

Grant number Name, institution, project title Fiscal year Fiscal year
1971 support 1972 support

14. TRAINING—Continued

OH 00201-01 John Chellman, Indiana University of Penn-
sylvania, Indiana, Pa., ‘“Bachelor of
Science Program in Safety Manage- .
_—----— .- """ >
0OH 00002-01 Thomas J. Coleman, INatlonal ASSOCLAtion 512, 250
of Hearing and Speech Agencies, Wash-
ington, D.C., Short-term training project
on “Industrial Hearing Conservation’.
"OH 5285601 Mario C. Battigelli, University of Califor- 17,746
nia, Cardiovascular Research Institute,
San Francisco, Calif., Special Fellowship.

____________ $72, 290

*Supported by fiscal year 1970 funds.
**Supported by fiscal year 1960 funds.

192
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APPENDIX |
NIOSH INTERAGENCY AGREEMENTS

Title and NIOSH project officer . Agency and project officer NIOSH funds Agency funds to
: to date date
Aerosol Hazard Analysis, Jeremiah R. Lynch__._____ Atomic Energy Commission, Harry J. Ettinger________ $110, 000

Develop and evaluate air sampling methods to be used as a basis
for air sampling criteria. Specifically, basic aerosol studies will be
conducted leading to the development of prototype air samplers.

Experimental Evaluation and Improvement of Cur- Atomic Energy Commission, Los Alamos, Evan._....._ 35, 000
rent Anayltical Methods for Mercury, John R. Campbell.

Carlberg, John V. Crable. :
Perform a full-scale experimental evaluation of recognized

analytical procedures, currently in use, for the determination of
mercury in air, urine, blood, and tissue.

Gas and Vapor Sampling Tube Development, Donald Atomic Energy Commission, Los Alamos, Evan..____ 100, 000

J. Larson, John V. Crable. Campbell.
Develop a new solvent and gas sampling system for the analysis

of air for occupational health evaluation and also develop a method
or methods of analyzing these gases and vapors after sampling.

Respirator Protection Factor for Test Method De- Atomic Energy Commission, Edwin C. Hyatt_ __._____ 85, 000

velopment, Alan K. Gudeman.
Develop test equipment and test methods for determining the

degree of protection afforded the wearer of dust, fume, and mist
respirators.
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NIOSH INTERAGENCY AGREEMENTS—Continued

Title and NIOSH project officer

Agency and project officer

NIOSH funds

Agency funds to

to date date
Respirator Quality Control, Alan K. Gudeman____ - Atomic Energy Commission, Edwin C. Hyatt. .- $100, 000
Determine the characteristics of respirators and fefipirator com-
ponents which require development of quality contrdll ffest methods
Quality control test methods will also be developed
Thermal Environmental Effects, Austin Henschel ____ Emergency Health Services Division, HSMHA ____{fi . _____. $181, 462
'NIOSH will study the effect of commonly used drugs such as
analgesics, tranquilizers, blood pressure depressanfg| etc. on tol-
erance to heat stress and how the toxicity level pjl these drugs
varies with the degree of heat stress.
Hair Samples Analysis, George J. Butler____________ Environmental Protection Agency, Douglas L. ____jull ___ .. _____ 2,775
Hammer.
Analyze human hair specimens for As, Cd, Cu,|lPb, and Zn.
These analyses are part of the followup of the Hele : Valley Area
Environmental Health Study started in the fall of 1969.
Evaluation of Hearing Levels, Alexander Cobhen______ Federal Aviation Administration_ ______________] 11 | 50, 000

Provides for a survey to be conducted by or unde
of NIOSH to determine whether aircraft operationsii
area in close proximity to an airport with a very hi
operations can affect the hearing sensitivity of the ri:

tion.

he direction
a residential
frequency of
dent popula-



In-Building Health Services, Paul E. Biondi-________ Division of Federal Employee Health Services, 5, 000
HSMHA.
Provides for NIOSH's contribution to the cost of operating the
PHS/DFEH Health Unit for NIOSH employees.

Cotton Mill Dust Control, Jeremiash R. Lynch_____ .. Federal Prison Industries_ .- _ .. _______ 15, 000
A joint study and demonstration of cotton mill dust control in the
Atlanta Penitentiary cotton mill will be carried out. Included in
the study will be the design and construction of a local exhaust
system for the picker rooms.

Taxpayer Data, Leonard G. Salvin-_ _______________ Internal Revenue Service, Alex Sintetos._.__.____ 4,700
Provides the last filing date for certain Federal taxpayers in-
cluded in occupational health studies.

Detector Tube Certification, Paul Roper__. ... ____. National Bureau of Standards______._____ [P 140, 000
Develop a system for the reliable evaluation of the accuracy and
precision of gas detector tubes.

Micro Quartz Analysis, Howard Ayer, John Crable___ National Buresu of Standards, Alvin Perloff_______ 90, 000
The National Bureau of Standards will investigate methods for
the identification and quantitative analysis by X-ray methods of
microgram quantities of crystalline minerals, particularly quartz.
Two approaches will be tried.

Noise Meter Testing, Terry L. Henderson_._..______ National Bureau of Standards, Walter Koidan. ... 6, 600
Provides for laboratory tests on two Columbia SPL~103 sound
level meters.

Grants Management, Alan Stevens.__.._______.____ National Institutes of Health_____ S 16, 000
Provides for grant review and approval services.
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NIOSH INTERAGENCY AGREEMENTS—Continued

Title and NIOSH project officer

Ageney and project officer

NIOSH funds
to date

Agency funds to
date

Committee on Hearing, Bioacoustics and Biome-

chanics, Herbert Jones.

Liason with State Programs, Ronald D. Dobbin__.__

Material Safety Data Sheets, Bob F. Craft_.

Provision of Analytical Services, dJohn

Russell Hendricks.

Crable,

Naval Research, Office of . - _______]

Provides for various types of assistance inclu
of available scientific information in the solution
tute operational problems, research planning to me
tional problems, and promoting exchange of researg:

e

Occupational Safety and Health Administration_

A second representative of NIOSH will be as
closely with the Office of State programs of OSHA.
will provide a basis of cooperation in carrying ouﬂl

bilities of NIOSH and the Office of State Progr
delineated by the Occupational Safety and Heal

It will also provide assistance in the development offs

for occupational safety and health.

Occupational Safety and Health Administration__ {!

A 3-month study will be conducted by HEW
obtained and submitted by DOI: for the purpos
and planning a data sheet review program.

Occupational Safety and Health Administration_.

Provides space and equipment at the NIOSH]
Occupational Health Laboratory for approximajﬁ
employecs to perform chemical analyses, calibr
ments, and maintenance of instruments related tole
the Occupational Safety and Health Act of 1970.

$22, 000

application
surrent Insti-
future opera-

information.

ed to work
e agreement
hint responsi-
of DOL as
Act of 1970.

tate programs

data sheets
f developing

estern Area

ten OSHA



24 I.

X-ray Technician Training, William Lainhart

Study of Occupational X-ray Exposure, Gerald
Karches.

Radiological Health, Bureau of ._________________ 85, 000
Provides NIOSH support for the continuation of the X-ray

Science and Engineering Laboratory project at Oregon State
University.

Radiological Health, Bureau of, LaVert C. 3, 000

Seabron.

Conduct a joint survey to determine the health hazards asso-
ciated with industrial applications of X-rays such as quality
control devices and nondestructive testing and develop criteria
for the safety of X-ray machines in industry.
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NIOSH SPECIAL FOREIGN CURRENCY RESEARCH AGR

APPENDIX

Number, title and project officer

Contractor and project director Fundg

Project period

01-003-3—Experimental Infective Pneumo-
coniosis, L. J. Cralley.

02-001-3—Body Transport and Disposal of
Toxic Chemicals and Biologic TV’s, H. E.
Stokinger.

02-002-3—Studies on the Effects of Radio-
active Parts of Uranium Ore, Joseph
Wagoner.

Industrial Toxicology Research Center, Lucknow, ¥
India, S. H. Zaidi.

Determine the role of infection and immune reaction$

will involve a study in animals of the combined effect of

dusts common in the air in asbestos mining and processing|s
various strains of suspected pathogens isolated from sucH k

Serbian Institute of Occupational and Radiological
Health, Belgrade, Yugoslavia, Dusan Djuric.

Determine the health hazards associated with exposure tip|e:

disulfide and lead in the working environment by studiq
mechanisms by which these substances are handled in th

Serbian Institute of Occupational and Radiological
Health, Belgrade, Yugoslavia, Milos Kilibarda.

s 7 e

Determine the metabolism of the radioactive elemen
oceur in uranium ores and mines and the effects of these 1

on the health of workers who are mining and processing th

Mar. 1, 1970 to
Feb. 24, 1974.

Sept. 1, 1963 to
Dee. 31, 1973.

Jan. 1, 1964 to
Dec. 31, 1973.
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02-003-3—Evaluation of Isoniazid as a Pro-
phylaxis Against PMF, Philip E. Enterline.

02-004-3—Effects of Non-Siliceous Mineral
Dusts on Chronic Respiratory Disease,
Philip E. Enterline.

02-005-3—Cardiopulmonary  Function in
Coal Miners Exposed to Differing Coal
Dusts, William S. Lainhart.

02-006-3—Effects of Vegetable Dust on Res-
piratory TFunction, William S. Lainhart.

Serbian Institute of Occupational and Radiological
Health, Belgrade, Yugoslavia, D. Popovic.
Determine to what extent the administration of isoniazid can
prevent complications (progressive massive fibrosis) in pneumo-
coniotics with X-ray negative for tuberculosis.

51, 688

Institute for Medical Research, Zagreb, Yugo-
slavia, Marko Saric.

90, 914

Determine the effects of nonsiliceous mineral dusts on the devel-
opment of pneumoconiosis and non-specific respiratory disease in
coal miners and cement plant workers. Occupational and medical
histories, physical examinations, pulmonary function tests and
chest X-rays will be conducted on each worker selected in the
various study groups.

Serbian Institute of Occupational and Radiological
Health, Belgrade, Yugoslavia, Velimir Pot-
konjak.

Examine the cardiopulmonary function and work capacity of
coal miners exposed to different amounts and composition of coal
dust and relate these exposures to impairments such as pulmonary
emphysema, chronic bronchitis, and pneumoconiosis.

71, 870

Andrija Stampar School of Public Health, Zagreb,

Yugoslavia, Fedor Valic.

Study the relationship between occupational exposure to dusts of
vegetable origin and chronic nonspecific respiratory discase (bys-
sinosis) and determine the relationship between dust type and size
and biologically active agents on lung function.

73, 370

Sept. 24, 1965
to Dec. 31, 1972.

Jan. 18, 1967 to
Jan. 16, 1972.

Deec. 1, 1967 to
Nov. 31, 1972.

May 1, 1968 to
Apr. 30, 1973.
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02-009-3—Detection of Health Hazards Due
to Asbestos Exposure, William S. Lainhart.

02-011-3—EEG Studies in Workers Exposed
to CS;, Lester Scheel.

02-012-3—Studies on Abnormal Lead Absorp-
tion, Lead Poisoning and Lead Chelation,
E. J. Fairchild.

|
Andrija Stempar School of Public Health, Zagreb, $44B, 562 June 25, 1971 to

Yugoslavia, Fedor Valic.

Study the prevalence of asbestosis in workers in asbestoy flining
and processing to assess lung function changes in these Wiirkers,
particular emphasis to be given to the early changes; st the
role of some metals contained in asbestos dust; and study rela-
tionship between concentration of dust, length of expos: and

pulmonary impairment and disease.
|

Serbian Institute of Occupational and Radiological §2, 274

Health, L. Graovac-Leposavic.

Correlate electroencephalographic (EEG) changes wit Pnjcal
signs of carbon disulfide (CS;) intoxication; relate EEG ch zes to
exposure history to validate TLV for CS. based on humax fixperi-
ence; identify the EEG changes during accumulative expogdre and

following removal from CS,; evaluate the diagnostic signi o of

EEG changes; and evaluate the applicability of the det 1 ion of

chronic CS, intoxication in workers. |

Institute for Medical Research, Zagreb, Yugo- ‘ 8, 094
slavia, Tihomil Beritic.

Determine the clinical morphological and biochemic [leffects
which point to evidence for toxic action of lead on the boneqarrow,
thyroid, kidney and central nervous system; synthesize jphid test
new chelating agents for possible use for eliminating lead fjom the
body and study their toxicity and efficiency for removing le§d ; and
determine the effects of age on lead absorption and reten

June 24, 1976.

June 20, 1971 to
June 19, 1976.

June 12, 1971 to
July 11, 1976.
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02-015—2—Exposures in Cement Production
and Chronic Lung Diseases, N. Leroy Lapp.

03-001-3—Environmental Assessment of Air-
borne Cotton and Flax Dust, L. J. Cralley.

03-002-3—Exposure to Noise in the Cotton
and Flax Textile Industry, Herbert H. Jones.

Institute for Medical Research, Zagreb, Yugo- 168, 940
slavia, Marko Saric.

Determine the role of cement dust in the development of chronic
nonspecific lung disease (CNLD) in workers in the cement industry;
determine the relationship between extent of exposure and the
CNLD to determine the degrec and type of impairment in cement
CNLD; and relate impairment to occupational and nonoccupa-
tional factors.

High Institute of Public Health, Alexandria, 139, 500

Egypt, M. H. Noweir.

Isolate and identify the biologically active muaterials in cotton
and flax which are responsible for the production of byssinosis in
textile workers. Clinical, physiological, aud epidemiological data
will be generated on workers and related to exposure to the types of
dust shown to be biologically active through the analysis of
breathing zone dust samples collected in all areas ol the cotton and
flax processing aud weaving operations.

High Institute of Public Health, Alexandria, 99, 440

Egypt, M. H. Noweir.

Indicate the effect of the levels and frequency distribution of
steady noise and the duration of exposure on the hearing acuity
of exposed workers in the textile industry and relate this data
to safe level criteria for hearing protection from long-term exposure
to noise.

Dec. 1, 1971 to
Nov. 30, 1976.

Sept. 28, 1969 to
Sept. 28, 1974.

July 14, 1971, to
July 13, 1975.



ToT

NIOSH SPECIAL FOREIGN CURRENCY RESEARCH AGREEMENTS—Conti

ed

Number, title and project officer

Contractor and project dircctor Funds

|
|

date

Project period

- 05-002-3—Irregularity in Excretion of In-

organic Mercury from the Body, Austin
Henschel.

05-003-3—Effects of Carbon Disulfide in the
Metabolism of Pyridine, Austin Henschel.

Institute of Occupational Medicine in the Textile 3
and Chemical Industries, Lodz, Poland,
Jerzy Piotrowski.

of excretion of mercury from the body and factors whic
influence the excretion. The study will utilize rats expos
variety of doses of inorganic mercury salts and labeled
mercury compounds. It will include systematic studies
mechanism of mercury transport through the kidney tu
the identity of the chemical forms in which mercury is trai
and excreted and of the influence of environmental and
factors that might alter mercury excretion.

Obtain systematic and detailed information on the mec)H

Institute of Occupational Medicine in Textile and
Chemical Industries, Lodz, Poland, Teresa
Wrodska-Nofer.

Study the effects of carbon disulfide on the metabd
pyridine nucleotides and nicotinamide-nicotinic acid. Th
was designed to furnish basic data which would be helpful i
standing the pathogenesis of carbon disulfide intoxication in
with diagnostic and treatment implications. Rats will be
to various levels of CS; and blood, urine, and tissue analysi
performed for indications of disturbances in the metabolism
important coenzymes and vitamins.
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Dec. 21, 1965 to
Dec. 31, 1971.

Dec. 21, 1965 to
Dec. 31, 1971.
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05-004—3—Respiratory Tract Disease of Cot-
ton Workers Living in Air Pollution,
Austin Henschel.

05-005-3—Effects of Chronic Vibration and
Noise Exposure on Workers Health,
Alexander Cohen.

05-006—3—Mechanism of Sweat Gland Func-
tion, Austin Henschel.

Institute of Occupational Medicine in Mining and 138,796

Metallurgical Industries, Sosnowiec, Poland,

Konrad Szymeczykiewicz.

Determine the role of air pollutants such as oxides of sulfur and
cyclic hydrocarbons on the development of pulmonary disease in
textile workers exposed to high concentration of cotton dust.
Workers will be studied in two Polish cotton textile plants, one
isolated in an area of heavy air pollution and one in relatively low
pollution.

Research Institute of Social Medicine in Medical 212, 658
Academy, Lodz, Poland, Henryk Rafalski.

Determine the epidemiology of vibration disease in forestry
workers; describe the patho-physiologic changes that occur;
attempt to establish mechanisms involved in vibration disease;
and determine the prevalence of noise induced hearing loss.

Selesian School of Medicine, Katowice, Poland, 54,737

Kornel Gibinski.

Determine the physiological basis of sweat-gland function. By
the use of radioactive sodium, potassium, and calcium the rate and
time of the appearance in the sweat of intravenously injected
electrolytes will be measured in humans. A second approach
concerns the influence of hormones on salt and sweat secretion.

Deec. 21, 1965 to
Dec. 31, 1971,

July 23, 1968 to
July 22, 1973.

Jan. 8, 1969 to
Jan. 7, 1972,
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05-010-2—Adaptation of the Cardiorespira-
tory System in Various Age Groups,
Austin Henschel.

06-002—3—Blood Flow Studies of People in
Hot Enviroments, Austin Henschel.

06-003-3—Role of Age, Sex, and Ethnic
Origin in Determining Heat Tolerance,
Austin Henschel.

\
Cracow Industrial Medical Clinic, Cracow, Poland, 31 h ;999
Wiadyslaw Goszez. |

Determine the relationship between the level of physicgljwork
demands of the job and the circulatory and respiratory re bnses

as functions of age in men and women; determine normal I alues
for the parameters studied and estimate limits of tolpance;
determine the influence of level of physical fitness (work ¢ ; city)
on adaption of circulatory and respiratory functions to efifirt in
different age groups of men and women; and determine th l orre-

lation between the circulatory, respiratory, and energetic bHiram-
eter responses to standardized work loads. ‘

Hebrew University, Hadassah Medical School, , 133
Jerusalem, Israel, S. Samueloff. 1
Determine the role of peripheral blood flow in heat tglfirance

during rest and work as it may be altered by ethnic origin a; 1

exposure history. Peripheral blood flow and other p inent

physiological parameters will be measured on subjects || guring
rest; work and recovery at comfort temperatures and hfjt-dry
conditions.

Tel-Hashomer Hospital, Tel-Aviv, Israel, E. , 500
Sohar.
{
Determine the degree to which age, sex, ethnic ori and

occupation interacting influence the capacity of an indi al to
tolerate heat. Such data is needed to establish criteria for fermis-
sible heat exposure limits for the young and adult wo and
men who make up a working population.

Dec. 31, 1971 to
Dec. 31, 1974.

May 28, 1967 to
Dec. 31, 1971.

May 11, 1967 to
May 11, 1972.
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06-004-3—Toxic Hazards and Body Reactivity- Hebrew Unix'rersity, Department of Occupational 200, 165

of Workers, Jeremiah R. Liynch.

06-006-3—Energy Metabolism with Exposure
to Low and High Ambient Temperatures,
Austin Henschel.

Health, Jerusalem, Israel, Marcus Was-

sermann.

Obtain exposure-effect information on workers in a pesticide
manufacturing plant where high environmental temperature occur
during the summer months to determine the extent to which the
heat and work play a role in the total hazards.

Negev Institute for Arid Zone Research, Beer- 77, 239
sheva, Israel, Yair Cassuto.

Study the intracellular metabolic alterations and cellular energy
transformations that occur during exposure to heat and cold with
acclimatization to heat and cold. Metabolic alterations at the cellu-
lar level will be done using liver, kidney, heart, and brown fat
mitochondria from acclimatized and nonacclimatized animals.

May 13, 1968 to
May 12, 1973.

July 1, 1968 to
July 4, 1972.




APPENDIX K

U.S. DEPARIMENT OF HEALTH, EDUCATION, AND WELFARE
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

REQUEST FOR HEALTH HAZARD EVALUATION

This form is provided to assist in registering a reguest for a health hazard evaluation with the
U.8. Department of Health, Education, and Welfare as provided in Section 2D(a)(g) of the Occupa-
tional Safety and Health Act of 1970 and 42 CFR Part 85. (See Statement on Reverse Side)

%
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Company Street . Telephone
Address City State Zip Code

1. Principal Company Activity

(manufacturing, construction, tramsportation, services, etc.)

2. Specify the particular building or worksite where the aileged hazard is located, including
address.

3. Specify the name and phone number of employer’'s agent(s) in charge.

4. Describe hriefly'the hazard(s) which exists by completing the following information:
Identification of Hazard or Toxic Substance(s)
Trade Name (If Applicable) Chemical Name
Manufacturer Does the material have a warning label? Yes No
If Yes, attach copy of lahel or a copy of the information contained on the iabel.

Physical Form: Dust o Gas D Liguid o Mist o Other g
Type of Exposure? Breathing o - Swallowing o Skin Contact O
Number of People Exposed Length of Exposure (Hours/Day)

Occupations of Exposed Employees

Activities of Employees During Exposure

5. Using the space below describe further the nature of the conditions or circumstances which
prompted this request and other relevant aspects which you may consider important, such as the
nature of the illness or symptoms of exposure, the concern for the potentially toxic effects of a
new chemical substance introduced into the workplace, etc.

HSM~598 : FORM APPROVED
11/71 OMB NO.§8~R1236
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6. (a) To your knowledge has this hazard been considered previously by any Government agency?
(b) |f so, give the name and address of each.

(c) and, the approximate date it was so considered.

1. (a) 1s this request, or a request alleging a similar hazard, being filed with any other Govern-
ment agency? (b) 1f so, give the name and address of each.

The undersigned (check one)
o Employer o Authorized Representative of empioyees*

believes that a substance (or substances) normally found at the following place of employment may
have potentially toxic effects in the concentration used or found.

Signature Date
Typed or Printed Name
Street Telephone
Address . P -
City State Zip Code

[f you are a representative of employees, state the name and address of your organization

Please indicate your desire:
0O | do not want my name revealed to the employer.

O My name may be revealed to the employer.

Authority:

Section 20(a)(8) of the Occupational Safety and Health Act, [29 U.S.C. 669(a)(6)] provides as
follows: The Secretary of Health, Education, and Welfare shall...determine following a written re-
quest by any employer or authorized representative of employees, specifying with reasonable par-
ticularity the grounds on which the request is made, whether any substance-normally found in the
place of employment has potentially toxic effects in such concentrations as used or found; and
shall submit such determination both to employers and affected employees as soon as possible. If
the Secretary of Health, Education, and Welfare determines that any substance is potentially toxic
at the concentrations in which it is used or found in a place of employment, and such substance is
not covered by an occupational safety or health standard promulgated under section 6, the Secretary
of Health, Education, and Welfare shall immediately submit such determination to the Secretary of
Labor, together with all pertinent criteria,

*An ‘‘authorized representative of employees*® s defined (42 CFR Part 85.2(b)! as a person who represents the
employees of the establishment from which the request originates for purposes of collective bargaining, or who
has written authorization from two or more employees at the place of employment to represent them under the
Act, or any employee in any case where thryee or less employees work for the same employer or in the same work-
place. The written authorizations do not need to be attached to the reqguest form,

Send the completed form to:

U.S. Department of Health, Education, and Welfare
National Institute for Occupational Safety and Health
Division of Technical Services

Hazard Evaluation Services Branch

See L oni
Cincinnati, Ohio 45202 207
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SELECTED NIOSH PUBLICATIONS

Anderson, Daniel P., J. A. Seta and J. F. Vining: The Effect of Pulsation Dampenmg on the Collection
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September 1971, TR-70.

Archer, Victor E.: Lung Cancer Among Populations Having Lung Irradiation. Letter to the Editor,
Lancet, 2,1261-1226, Dec. 4, 1971.

Ayer, Howard E.: Byssinosis. Chemical Rubber Company Critical Reviews in Environmental Control,
99, 1971.

Ash, Robert M. and J. R. Lynch: The Evaluation of Gas Detector Tube Systems: Benzene. American
Industrial Hygiene Association Journal, 32:6, 410-11, June 1971.

Ash, Robert M. and J. R. Lynch: The Evaluation of Gas Detector Tube Systems: Sulfur Dioxide.
American Industrial Hygiene Association Journal, 32, 490491, July 1971

Ash, Robert and J. R. Lynch: The Evaluation of Gas Detector Tube Systems: Carbon Tetrachloride.
American Industrial Hygiene Association Journal, 32:8, 552-553, August 1971.

Brown, Mary Louise: The Extended Role of the Nurse in the Occupational Mental Health Program.
Occupational Health Nursing, 19:5, 13-18, May 1971.

Brown, Mary Louise: The Extended Role of the Nurse in Occupational Mental Health Programs.
Industrial Medicine, 40:9, 17-28, December 1971.

Cohen, Alexander: Airport Noise, Sonic Boom and Public Health. Proceedings of Conference, Aircraft
and the Environment, Society of Automotive Englneers, Washington, D.C., 42-55, February 1971.

Cooper, Charles V., Lowell D. White, and Richard E. Kupel: Qualitative Detection Limits for Specific
Compounds Utilizing Gas Chromatographic Fractions, Activated Charcoal and a Mass Spectrometer.
American Industrial Hygiene Association Journal, 32:6, June 1971.

Cooper, W. C., L. J. Cralley, B. J. Ferris, P. Gross, D. A. Holaday, I. J. Selikoff and G. W. Wright:
Asbestos—The Need for and Feasibility of Air Pollution Controls. Panel on Asbestos, Committee
on Biologic Effects of Atmospheric Pollutants. National Academy of Sciences, 1971.
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Cralley, L. J.: Electromotive Phenomenon in Mectal and Mineral Particulate Exposures: Relevance to
TExposure to Asbestos and Occurrence of Cancer. <Lonerican Industrial Hygiene Association Jouraal,
32:10, 633-661, October 1971.

Cralley, L. J.: Evaluation of Asbestos Exposures in the Working Environment. Work Group on Airborne
Measurements, Subcommittee on Asbestosis, Perinanent Comamnission and International Association
on Occupational IHealth. Report available from Presmyl V. Pelnar, Sceretary of the Snbecommittee
on Asbestosis, IBM Building, Suite 412, Montreal 113, Canada, 1971.

Cralley, L. J.: Identification and Control of Asbestos Exposures. dAmerican Industrial Ilygiene Asso-
ciation Joyrnal, 32:2, 82-85, Febrnary 1971.

Dules-Dobos, T. N.: Fatigue from the Point of View of Urinary Metabolites. Z'rgonomics, 14:1, 3140,
1971. '

Iide, Torice and Marlene T. Barnard: A Report ou State Occupational Health Legislation. DHEW,
PHS, IISMITA, NIOSI, Cincinnati, Ohio, Mareh 1971.

Ede, Lorice : Workmen'’s Compensation—Some Notes and Connnents on Recent Legislation. Occupational
Health Nursing, 19:8, 18-16, August 1971.

Ede, Lorice: The Occupational Safety and Iealth Act of 1970—Recording and Reporting. Occupational
Health Nursing, 19:9, 18-15, September 1971,

Gorski, C. II. and I. E. Stettler: Note—A Gravimetric System to Study Adsorption on Fine Particle
Powders. Journal of Colloid and Interface Science, 37 4, December 1971,

Humphveys, Clark M. : The Application of Heat Stress Indices. Jowrnal of Oceupational Medicine, 138,
301379, August 1971.

Humphreys, Clark M.: Pressure Losses in Flexible Ducts. American Industriad Hygiene Association
Journal, 32:11, November 1971.

Lee, J. S. and V. E. Rose: Evaluating the Work Environment—A National Data Collection System.
American Industrial Hygiene A ssociation Jowrnal, 32:3, 194-198, March 1971.

Lloyd, J. William: Long-Term Mortality Study of Steelworkers. V. Respiratory Cancer in Coke Plant
Workers. Journal of Ocoupational M edicine, 13:2, 53-68, February 1971.

Lundin, F. E., J. K. Wagoner aud V. E. Archer: Radon Daughter Exposure and Respiratory Cancer;
Quantitative and Temporal Aspects. NIOSH aud NIETIS Joint Monograph No. 1, Vational Tech-
nical Information Service, Springfield, Va., 1571.
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Moffitt, A. E. Jr. and Kupel, R. E.: A Rapid Method Employing Impregnated Charcoal and Atomic
Absorption Spectrophotometry for the Determination of Mercury. American Industrial Hygiene
Association Journal, 82 :9, September 1971,

-

Moffitt, A. E. Jr., Quinn, Patricia M., and Limtiaco, Leonard P.: Applications of Atomic Absorption
Spectrophotometry in Occupational Health Studies. American Laboratory, August 1971.

Nenadic, C. M. and Crable, J. V.: Application of X-ray Diffraction to Analytical Problems of Occupa-
tional Health. American Industrial Hygiene Association Journal, 828, August 1971.
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tional Health. X X1 Mid-America Symposium on Spectroscopy, Vol. 9, 1971.

Palmer, A., W. R. Ayers, S. Abraham and M. Wilbur: Spirometry Using Organization Techniqites
(Revised). Journal of Chronic Diseases, 24:10, 643-650, November 1971.

Powell, C. H.: Engineering Controls in Pilot Plants. Chemical Engineering Progress, 67 :4, 71-73, April
1971.

Saccomanno, G., V. E. Archer,‘Auerbach, et al.: Histologic Types of Lung Cancer Among Uranium
Miners. Cancer, 27, 515-523, 1971,

Scheel, L. D., C. H. Gorski, R. W. Vest, L. E. Stettler, W. C. Tripp and G. P. Gray: A Gravimetric
System to Study Adsorption on Fine Powders. dmerican Industrial Hygiene Association Journal,
32:10, 678-681, October 1971.

Scheel, L. D., R. Kupel and D. Richards: Toxicity of Pyrolysis Products from a Chlorotrifluoroethylene-
Ethylene Copolymer (Halar Resin). Proceedings 2nd Annual Conference on Towicology, WADC,
September 1971.

Stokinger, H. E.: Sanity in Research and Evaluation of Environmental Health—and How to Achieve
Tt—(in Seven Commandments). Science, 174, 662-665, November 1971.

Stokinger, H. E.: Sections on Ozone, Organic Peroxides, Molybdenum, Susceptibility and Hypersensi-
tivity. Encyclopedia of Occupational Safety and Health, International Labour Organization, Geneva,
1971.
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