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MEMORANDUM FOR DISTRIBUTION

FROM: EULA BINGHAM, Assistant Secretar

Occupational Safety and Health/Admtistration

SUBJECT: Final Environmental Impact Statement on a Hearing
Conservation Amendment to the Standard for
Occupational! Exposure to Naise
Enclosed is a copy of the Final Environmental Impact Statement (FES) on
a Hearing Conservation Amendment to the Standard for Occupational Exposure
to Noise, The amendment includes a regulatory framework as well as proce-
dures for hearing conservation programs. This document assesses the
potential impacts that these hearing conservation requirements may have on

the workplace environment and on the human environment external to the

workplace.
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FINAL ENVIRONMENTAL [MPACT STATEMENT ON A HEARING CONSERVATION
AMENOMENT TGO THE STANDARD FOR OCCUPATIONAL EXPOSURE TO NOISE

U.S. Nepartment of Labor
Occupational Safety and Health Administration
Directorate of Technical Support
Office of Requlatory Analysis
Washington, D.C, 20210

Type of Action: Administrative.

Title of Action: A Hearing Conservation Amendment to the Standard
for Occupational Exposure to Noise.

Further Information: Further information on this Final Environmental
Impact Statement (FEIS) may be obtained from Harold L. Mungin, Office of
Regulatory Analysis, Room N3651, ODccupational Safety and Health Admini-
stration, 200 lonstitution Avenue, N.W., Washington, D.C. 20210.
Telephone: {202)523-7505.

Abstract: This amendment to the occupational noise standard imposes
requirements for hearing conservation programs. It will beneficially
impact the workplace environment by reducing hearing ioss and other
adverse health effects associated with noise exposure. The environment
outside the workplace should not be significantly affected as a result
of promulgation of the amendment. Minimal increases in capital costs
and an increase in operating costs for some industries may occur. O0SHA
considered other reaspnable alternatives in the development of the
amendment: (1) revision of the permissible exposure limits for noise,
{2) initiation of hearing conservation programs at higher or lower
levels, (3} revision of the monitoring, testing, and training provisions,
and {4) "no regulatory action." OSHA may conduct future proceedings
concerning these and other alternatives.

Comments: The proposal requested caomments on the enviranmental affects,
as well as all other issues. from the public, and in addition, letters
requesting comments on environmental effects were sent to a number of
Federal and State agencies and various organizations. Substantive
letters of comment on the Draft Envircnmental Impact Statement (DEIS)
are attached as Appendix B of this FEIS, To the extent that comments
were addressed primarily to the substance of the proposal rather than

to the environmental consequences of the proposal or the final amendment
OSHA has determined these comments are more appropriately dealth with

in the Preamble to the Hearing Conservation Amendment.
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PREFACE

The following document 1s the Final Environmental Impact Statement (FEIS)
on a Hearing Conservation Amendment to the OSHA Standard for 0céupat1onal
Exposure to Noise. It was prepared by the Office of Regualatory Analysis,
Occupational Safety and Health Administration (OSHA), in accordance with
requirements of the National Environmental Policy Act (NEPA) of 1969 (42
U.S.C. 4321, et seq.), the Guidelines of the Council on Environmental Quality
{40 CFR part 1500), and the Department of Labor's own regulations governing
the preparation of environmental impact statements (29 CFR Part 11).

The purpose of the FEIS is to present an analysis of the environmental
effects that may be expected to occur as a result of employer implementa-
tion of an OSHA regulation for the control of worker exposure to noise. In
addition, this document updates and presents data Bnd information developed
or received since the publication of the Draft Environmental Impact Statement
{DEIS) published on June 10, 1975.

Many persons have contributed suggestions and comments that have been in-
cluded in this Final Environmental Impact Statement (FEIS), The document has
been reviewed by the U.S. Department of Labor, Occupational Safety and Health
Administration, Directorate of Health Standards Programs and Directorate of
Technical Support, Office of Regulatory Analysis. The following individuals
have participated in the development of this document:

Harold L. Mungin, MBA/MPH Larry Braslow, A.8.D.
Envirgnmentalist Economist

Dffice of Regulatory Analysis Office of Regulatory Analysis
Directorate of Technical Support Directorate of Technical Suppart

0SHA OSHA
Department of Labor U.S. Department of Labor
Washington, D.C. 20210 Washington, D.C. 20210
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Writer/Edi1tor, Environmentalist
Office of Regulalory Analysis
Directorate of Technical Support
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U.S. Department of Labor
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Christine Lomax
Contractor Assistant

Office .of Regulatory Analysis
Directorate of Technical Suppart
OSHA

U.5, Department of Labor
Washington, D.C. 20210

Alice Suter, Ph.D.

Health Scientist

Directorate of Health Standards
Programs

OSHA

U.5. Oepartment of Labor

Washington, D.(. 20210

Mary Ellen Weber, Ph.D. .
Director

Office of Regulatory Analysis
Directorate of Technical Support
OSHA

U.5. Department of Labor
Washington, D.C, 20210

XV
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Directorate of Technical Support
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I. EXECUTIVE SUMMARY

This document is the Final Environmental Impact Statement {FEIS) on a
learing Conservation Amendment to the Standard for Occupational Exposure to
Noise. The FE]S was prepared by the Occupational Safety and Health Adminis-
tration (0SHA), Directorate of Technical Support, Office of Regulatory
Analysis, in accordance with requirements of the National Environmental
policy Act (NEPA) of 1969 (P.L. 91-]90, 42 U.5.C. 4321 et seq.), Guidelines
of the Council in Environmental Quality (40 CFR Part 1500) and Department of
Labor {DOL) regulations (29 CFR Part 11).

The purpose of the FEIS is to present an analysis of the environmenta!l
effects that may be expected to occur 2s a result of jmplementation of the
hearing conservation requirements,

In addition, this document updates and presents data and information
developed or received since the publication of the Draft Environmental Impact
Statement {DEIS) in June, 1975, The following paragraphs outline the
contents of the FEIS.

Background

Noise is generally considered to be unwanted sound or sound without
value, since it may interfere with the perception of wanted sound and can
be harmful to health and comfort,

Until recantly, noise has been accepted as an annoying but necessary
price of technological advances and increasing urbanization. While indus-
trial noise was a major health hazard even before the Industrial Revolution,
noise from industry and other environmental Sources has sharply increased

during the last few decades, Urban areas, in particular, have become
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increasingly noisy due to the growing numbers of large airports, rapid transit
systems, and major highways. Even rural areas are subject to hazardous noise

levels. Agricultural machinery such as tractors and crop dryers produce noise levels
well ahove the limit currently considered safe for general industry.1
Leisure time activities, ranging from trap shooting to attending loud con-
certs, often aggravate the adverse health effects produced by other noise
sources.

In the last few years, increasing concern for the health consequences of
rising noise levels has led to a reapprajsal of this environmental and occupa-
tional problem. The information that has emerged indicates that noise from
all sources must be reduced to protect against hearing loss., However, it is
also evident that the changes required and the technological problems to be
overcome are not amenable to quick solutfons. In additian, an overall effort
to reduce noise must reverse the tendencies of a society that has permitted
rising noise levels for decades,

The noise exposure associated with the work environment is a particularly
urgent problem. Worksite noise has been fdentified as a major occupatijonal
health hazard that threatens millions of workers with some degree of hearing
loss. According to Dr. Alexander Cohen, a Neise Expert for the National
Institute of Occupational Safety and Health {NIOSH}, the total number of
workers in this country who experience noise conditions that are potentially
hazardous to hearing is in excess of 6 million and may possibly i:e as high as
16 mi1lion.2 OSHA estimates that there are over 5 million workers exposed
to noise of at least 85 dB in the manufacturing and utilities sec -s of the
U.S. One researcher estimates that approximately 50 percent of the machinery

used in heavy industry produces noise levels high enough to cause potential
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hearing loss to exposed workers.3 ficcupational noise 1s, however, no longer

a problem salely associated with heavy industry. While advanced technology
has accelerated production speeds and streamlined processes 1n many 1ndustries,
relatively little attention has been devoted to reducing the attendant in-

creases in noise levels,

Health Effects Associated with Exposure to Noise

The abilities to hear things as loud as they are, as well as to hear
sounds with clarity, are distinct attributes of normal hearing, The extent
to which normal hearing is impaired by noise is a function of many variables
tn addition to exposure level and duration, Some factors include the fre-
quency spectrum, the distance from the individual te the sound source, the
extent to which the sound is meaningful or importamt, and individual physio-
logical and psycholagical tolerance for noise, Some people suffer adverse
effects mare quickly and more severely than others.

The effects of noise on hearing may cause temporary or permanent nerve
deafnass or hearing loss. This occurs when the cilia, the tiny nerve cells
that act as sensers within the inner ear, become damaged, If the sound is
not too loud or too prolonged, the fatigued cells may recover after a period
of rest. This temporary decrease in hearing ability is called a temporary
threshold shift (TTS).

Generally, it takes a prolonged exposure to noise to damage the sensory
cells of the inner ear permanently. Unless hearing is audiometrically
tested reqularly there is no way to detect the beginning of hearing loss,
However, it is widely agreed that noise causing a temporary ﬁearing loss will
ultimately lead to permanent hearing loss or a noise induced permanent thres-

hold shift (NIPTS). As stated earlier, somewhere between 6 and 16 million
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American workers are expnsed to noise levels severe enough to cause permanent
hearing damage. The condition is irreversible and hearing aids offer little
ar no assistance,

Although the prevailing opinion is thal man adapts to excessive
noise over the long term, researchers are investigating the possibiiity
that exposure to high levels of noise over prolonged periods may trigger
adverse physiologjcal and psychological reactions., Studies have focused on
such extra-auditory effects of noise exposure as gastrointestimal, cardio-
yascular, and neurological changes; psychological problems such as irri-
tability, fatigue, and social conflict; disruptions of job performance; and
communicatfon difficulties, Research has also been initiated on the dis-
tracting effect of sounds and the dangers of nofse interference with warning
shouts or signals., i is not exactly known to what extent these factors '
contribute to the occurrence of industrial accidents and Jjob dissatisfaction.

Although several studfes have suggested that excessive nofse exposures
may affect general health adversely, actual dose-response relationships are
at present lacking. However, it is clear that the worst victims of noise are
those who must spend every working hour exposed to it. These workers have a
qreater chance of developing noise-related illnesses, and the noise they

endure makes their jobs more difficult and hazardous,

The Hearing Conservation Amendment

0SHA intends to requiate employee exposure to noise by issuing hearing
conservation requirements as an amendment to the current standard 29 CFR
1910.95). Specifically, when employees are subjected to noise expu.ure levels
equivalent to or exceeding an B-hour time-weighted average (TWA) of 85 decibels

(d8} without regard to the use of persanal hearing protective equipment, a
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continuing effective hearing conservation program as described in the

current amendment shall be administered. The amendment contains requirements
for measuring employee noise exposure, Where employee noise exposures equal
or exceed an 8-hour TWA of BS5 dB, then the employer must provide audiometric
examinations, employse education and training, hearing protectors, and in
certain circumstances, referral to an otolaryngologist or audiologist, The
amendment will apply to a)l general industry employers, who have one or more

employees, but will not affect construction or agricultural operations.

Alternatives

Major alternatives considered along with the hearing conservation amend-
ment were to (1) revise the permissible exposure level for noise, (2) initiate
a hearing canservation program at B85 dB as suggested in the proposal, (3) ini-
tiate a hearing conservation program at either higher or lower exposure levels,
{4) ravise the monitoring, testing, and training provisions, and {5) a "no

regulatory action" alternative,

Projected Environmental Impacts

The amended standard‘would have its greatest impacts on the workplace
enviromment and the health of workers, Health benefits derived from promul«
gat fon of the amendment are expected to result in a reduction in both the
incidence and the degree of hearin§ loss among employees. In addition,
existing hearing impairments are likely to be fdentified by the audiometric
examination and treated accordingly. New research is going on to understand
more about the effects of occupational noise exposure., However, it is readily
apparent that hearing loss is only the most obvious in a Tong tine of noise-

related i11nesses, Conceivably, therefore, a secondary impact may be a
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reduced prevalence of the extra-auditory effects of noise--physiological and
psychological disturbances which adversely affect employee feneral health,
performance, employment opportumities, social patterns, and 1ndustry produc-
tion. Thus, a vital aspect of preserving the nation's human resources may
be to protect the workers from excessive noise exposure.

Irretrievable commitments of this amendment are the time and money spent
in acquiring and retaining the appropriate available medical personnel to
perform audiometric examinations and tests, the medical material (medication,
cotton swabs, etc.) and the equipment (construction of treatment and examina-
tion facilities, maintenance and operating supplies, etc.} that will be used,
In addition, one must consider the person-hours lost both during and after
examinations, the energy or power and fueis consumed while maintaining and
operating a treatment and examination facility, and the purchase of equipment
such as noise dosimeters, sound level meters, earplugs, and other personal
protection equipment needed to be in compliance with the hearing conservation
requirements,

A concomitant adverse impact of the amendment i¢ expected to be a minimal
increase in capital costs and an increase in operating expenses in certain
industries. However, the annual costs {$254 million) for implementing the
amendment would not be substantial in terms of the national economy or the
general industry's overall market structure. Moreover, no significant impacts
are expected on the environment external to the workplace as a result of the

promylgation of the amendment.
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Rolatianship with nther Federal Actions

Ther Noise Control Act of 1977, (42 USC 4901 et spq.), gives the
Environmental Protection Agency (EPA) the responsibility for coordinating all
Federal noise requlations,

Noise requlations are primarily concerned with two distinct problems, -
First is the reguTation of noise sources, such as airplanes, traffic and other
noise problems which affect the general public health and welfare, Agencies
concerned with these problems are EPA, the Department of Housing and Urban
Development, the Department of Transportation, and the National Aeronautics
and Space Administration. Second is the regulation of noise as it concerns
individual work-related exposure. Agencies concerned with these nojse pro-
biems are OSHA, NIOSH, the [Department of Defense, and Department of Interior,
A brief discussion of each Agency's regulatory activities concerning exposure

to noise may be found in Chapter VIl of this FEIS.

Comments
Letters of comment received in direct response to the DEIS have been

reviewed. To the extent that comments were addressed primarily to the sub-
stance of the proposal rather than to the environmental consequences of the
proposal or the final amendment, OSHA has determined these comments are more
appropriately dealt with in the Preamble to the Hearing Conservation Anendment.
In addition, all comments, data, evidence, and testimony concerning environ-
mental issues received into the public record of this rulemaking proceeding

have been reviewed prior to the development of this FEIS.
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1. BACKGROUN]} AND HISTORY OF THE HEARING CONSERVATION AMENDMENT

Nnise has heen recognized for several yedrs as an ottupational hazard.
Only in the past 20 years have efforts been made to regulate occupational
exposﬁre to noise. The first Federal efforts to regulate occupational
exposure to noise were introduced in 1955 for members of the
armed forces,

In 1969, a requlation {41 CFR 50-204.10) was promulgated under the
Walsh-Healey Public Contract Act (WHPCA) which established a threshold limit
valug of 90 d8 (originally 85 dB) for an 8-hour time-weighted average (TWA)
exposure to noise, This regulation applied only to firms with supply con-
tracts with the Federal government in excess of $10.000 annually.

Similar noise exposure Vimits were placed in the regulations under the
McNamara-0'Hara Service Contract Act (34 FR 7946-7954) which included work
performed on Federal government service contracts of $2,500 or more annually,
The Coal Mine Health and Safety Act of 1969 {36 FR 12739) tontains the same
noise exposure limits, which are applicable to surface and underground mining
operations.

The Williams-Steiger Occupational Safety and Health Act of 1970 estab-
lished the Occupational Safety and Health Administratjon (OSHA) and granted
wide authority in setting and enforcing standards designed to ensure safe and
healthful working conditions for the Nation's workers. The WHPCA became an
OSHA standard by law,

Initially, OSHA adopted the existing noise regulation fram the WHPCA

which limited worker exposure to a 90 dB TWA for an 8-hour day.



The National Institute far Occupational Safely and Health (NIOSH) devel-
opl a criteria document for noise which was submitted to OSHA in August 1972,
This criteria document included an extensive review of pertinent studies re-
lating to accupational noise exposure., In recommending a standard, NIQSH
focused primarily on criteria-that would protect against hearing loss, since
it conc luded that existing data on other disturbances associated with noise
exposure were either insufficient or inconclusive, NIOSH emphasized that
adherence to noise limits for hearing conservation would also lessen the
possibiTity of other noise-related problems.

NIOSH recognized the need for reducing workplace noise to 85 dB, but

concluded that the Department of Labor should determine, an the hasis of

frasihitity data, when the currant TWA level of 90 dB should be reduced to

this more stringent limit. The Institute recommended, however, that the 8§
dB level apply to all newly designed occupational environments, NIOSH also
recommended that workers should at no time be exposed to continuous noise at
levels above 115 dB, If noise levels exceeded the specified limits, admini-
strative or engineering controls were to be utilized.

Regarding medical surveillance, the NIOSH criteria document suggested an
audfometric testing program for those employees exposed to a daily noise dose
that equals or exceeds the specified levels and for those who wear personal
protective equipment. Employees whose audiograms indicated a threshold shift
of 10 dB at 500, 1000, 2000, or 3000 Hz; or 15 d8 at 4000 or 6000 Hz would,
according to the NIOSH recommendations, have to receive appropriate medical

evaluations and be provided with personal protective equipment as quired..
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The NIQSH document recommended the use of personal protective equipment
only as an interim measure until engineering and administrative tontrols could
he implemented to reduce noise to the specified limits. Training and inspec-
tion procedures to assure that protectors are worn properly were also included
in the document,

Other provisions included the labeling of hazardous areas, apprising
employees of the noise hazard, and identifying specifications for audiometric
testing and requirements for monitoring and recordkeeping.

To assist in setting a standard for noise exposure, the Secretary of
Labor appointed an 0SHA Standards Advisory Committee on Noise te further
evaluate the issues involved. Committee members representing labor, manage~
ment, and the scientific community began their review of the issues on the
noise standard on February 23, 1973. After several meetings, they submitted
their recommendations to the Department of Labor on December 20, 1973. The
Committee concluded that the TWA 1imit of 90 dB for 8 haurs should be main-
tained as the permissible exposure level, and that no worker should be
exposed for any period of time to steady state sound pressure levels exceeding
115 dB, It was atso recommended that impulsive or impact sounds should not
exceed a 140 dB peak sound pressure level, The Committee further recommended
that personal protective equipmant be required to limit employee exposure to
noise during the instailation of engineering or administrative controls and
in situations where it is demonstrated that engineering controls are not
feasible,

The Advisory Committee also recommended that medical surveillance in
the form of an audiometric testing program be provided annually for those

employees exposed to daily noise doses equalling or exceeding 85 dB for an

8-hour day, and for those employees relying an personal protective equipment.
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In case of the occurrence of a significant threshold shift, the affected
employee was to be provided with personal protective equipment and an &ppro-
priate medical evaluation. A significant threshold shift was defined as dny
shift of 20 dB or more 4t any one test freguency (500, 1000, 2000, 3000, 4000,
and 6000 Hz). On the other hand, a significant shift for those employees whose
haseline audiogram already showed a shift greater than 25 dB was defined as:
10 d8 or more at 500, 1000, or 2000 Hz; 15 dB or more at 3000 Hz; and 20 dB
or more at 4000 or 6000 Hz.

in October 1974, 0§HA published its proposed noise standard in the

federal Register (39 FR 3773) which essentially maintained the current 90

dB 8-hour TWA and required a hearing conservation program based on periodic
audiometric testing for workers exposed to levels at or above an 85 dB 8-hour
TWA., The proposal requested submission of written commepts from atl in-
terested partfies on a varfety of scientific, technical, environmental, and
procedural Jssues addressed by, or implied in, the proposal. O0SHA also trans-
mitted the praposal to industry trade assocfations and unions inviting their
participation,

The proposed noise standard attracted interest from many organizations
and associations, including Federal, State, and local government agencies. In
order to accommodate these opinions and views, hearings were held June 23
through Jduly 30, 1975 and September 21 through October 8, 1976, at which time
over 270 persons presented technical data and testimeny supporting their
positions, After completion gf the pubtic hearings, time was permitted for
the submission of post hearing comments, evidence, and briefs,

On June 10, 1975, OSHA made its Draft Environmental Impact Statement (DEIS)

available to the Council on Environmental Quality (CEQ) and the public.

I1-4



v £ i e g a e kT e

L L

iy

e R

B e

< mizanat

LR Ll li?:‘

24 3= - Li=e ] T o et 3

T e Y g A £ 4TI e SRS T

The federal Register notice of the DEIS requested submissions of written

comments from all interested persons with respect to the potential for any
significant, adverse {mpacts on the environment that might occur as a result
of the proposed standard. Also, the DEIS was transmitted to over 250 environ-
mental interest groups and associations inviting their participation.

Realizing that the agency was stil] unprepared to issue 2 complete
standard due to the lack of quantitative data on several physiolegical and
economic issues and not wanting to postpone providing workers with needed
protection, OSHA decided to issue hearing conservation requirements as an
amendment to the current standard. The record was reopened on April 18, 1980,
for public commenf on the hearing conservation issue,

After extending the closing date 20 days, the record was closed on July
3, 1980, OSHA carefuliy reviewed the material received and, when merited,
utilized it in the development of the hearing conservation #mendment to the
noise standard,

The entire record includes over 300 exhibits and approximately 2,500
transcript pages and errata, Copies of materials in the record may be
obtained from the OSHA Docket Office, Room S6212, U.S. Department of Labor,
200 Constitution Avenue, N.W., Washington, D.C. 20210. The hearing conser-
vation amendment was based on full consideration of the entire record of
these proceedings, including material discussed or relied on in the proposal,

and on all written comments, exhihits, and environmental issuves.
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111. HEALTH EFFECTS ASSOCIATED WITH EXPOSURE TO NOISE

Introduction

Comments on the Draft Environmental Impact Statement {DEIS} suggested
that this chapter be more explicit and more detailed in discussing the health
effects associated with exposure to noise. (See Appendix B - Andersun.
ANPA/RA, Barrows, Cromwell, Davis, B., Davis, L,, Doremas, Grant, Gaimes,
Muir, Myers, Pennington, Prokop, Taylor, and Watts.) Although this section
does not repeat all of the information submitted, sincere efforts have been
made to respond appropriately te all comments and suggestions made. Moreover,
all data, information, views, and testimony on the health aeffects associated
with exposure to noise received into the record for the noise rulemaking pro-

ceeding have been reviewed and considered in the development of this chapter.

Noise and Hearing

Noise is qenerally considered to be unpleasant or unwanted sounds;
whereas sound is generally considered to be useful in communications or
associated with pleasant things such as music., The terms noise and sound are
often used interchangeably.

A person's normal envircnment contains sounds or noises from many dif«
ferent sources. In the non-occupational environment, there are many conditions
during which people dre exposed to noise, including the crying of children,
entertainment activities, hobbies, transportation, and home maintenance, In
the occupational environment, noise is the by-product of any number of indus-
trial processes and may in fact be a mixture of different types of sound., Some
noise is continuous, such as the low hum of a fan, and some fluctuates like

the sound of a vehicle in different gears. Many noises occur intermittently
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such as drilling or sawing, and others are impulsive, such as the blows

generated by drop~forge hammers,
“The basfc function of the hearing mechanism is tn gather, conduct and

perceive sounds from the environment. Sound waves, propagated through an
elastic medium, liberate energy in a characteristic pattern which varies in

frequency and intensity."l

The human voice and other ordinary environmental sounds are composed of
fundamental tones modified by harmonic overtones., Our hearing sensitivity is
greatest in childhood, but as we get clder, our perception of high tones
worsens, a condition known as "presbycusis." The frequency range of the
human ear extends from as Tow as 16 Hz to as high as 30,000 Hz. From a
practical standpoint, however, few adults can perceive sounds above 11,000
Hz.2 It should be noted that sound with fregquencies helow 16 Hz is called
infrasound, and sound with more than 20,000 Hz is called uftrasound. There is
some avidence that Fhese sounds, which cannot be heard, can be hazardous to
workers' health under certain condition§.3 This Final Environmental Impact
Statement (FEIS) deals only with nofse that can be heard,

The ear responds to alterations in the pressure level of sound, The
amplitude of these sound pressure alterations determines the intensity of the
sound. So great s the range of intensities to which the ear responds that a
legarithmic unit, the decibel (d8), is commonly used to express the pressure
level of sound. The subjective correlates of frequency and intensity of
sound are pitch and loudness., *

To measure an individual's hearing threshold, a specialist such as an
audiologist, or otolaryngologist) determines the person's hearing ires-
hold for specific frequencies with an audiometer, an instrument whi I produces
pure tones at specific frequencies {e.g., 500, 1000, 2000, 3000; 4000, and
6000 Hz). This is done by measuring the Towest level of the pure tones that

can be heard at each frequency using standardized audiometric procedures.
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Hearing levels for certain pure tone frequencies are compared to a reference
value to determine 1f hearing loss has occurred. This value, "audiometric
zorg,” has been standardized by such organizations as the International
Standards Qrganization (150 R-389-1964) and the American Rational Standards
Institute (ANSI S3.6-1969}).

The record of a given individual's hearing acuity is called an audiogram.
Audiograms are very important because they can provide an accurate record of
the status of an individuail's hearing. An audiogram may show a shift in
hearing level, but upon retesting after a number of hours away from the
noise, the audiogram may reveal normal hearing. In this case, the temporary
threshold shift (TTS) acts as a warning flag, and steps may be taken to protect
the individual before the loss becomes permanent. Audiograms are also a tool
for evaluating the overall effectiveness of hearing conservation programs. If
a sizable percentage of workers show permanent threshold shifts then

impravement plans are warranted.

Noise - Auditory and Extra-Auditory Effects

The extent to which individuals are impacted by nojse is a function of
many variables in addition to level and duration. Some factors include the
frequency spectrum, the distance from the individual to the sound source, the
extent to which the sound s meaningful or important, and individual physio~
logical and psychological tolerance for noise. Some people suffer adverse
effects more quickly and more severely than others.

Since the ear does not have an overload switch or a circuit breaker,
it has no option but to receive all the sound that strikes the eardrum. In
indugtry. excessive noise constitutes a major health hazard. Excessive noise
exposure may cause both auditory and extra-auditory effects,

There is a wealth of fnformation on the relationship between noise expo-

sure and auditory effects., This relationship is well established and it can
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be further explained in terms of noise levels and frequencies, age, Sex, years
of exposure, and other important variables.

The extra-auditory effects of noise involve complex physiological and
psychosocial reactions, which are much more difficult to document., For example,
we are familiar with the reflex-1ike startle response of an individual to a
Toud, unexpected sound. Less commonty noted are the cardiovascular, neurologic,
endocrinologic and biochemical changes secondary to the intense noise expasure,
Subjective complaints of nausea, malaise, and headache have hesen reperted.in
workers exposed to ultrasonic noise levels. Vasoconstriction, hyperreflexia,
fluctuations in hormonal secretions, disturbances in equilibrium and visual
functions have been demonstrated in laboratory and field studies, For the
most part these changes are transient in nature, and it remains to be clari-
fied whether such noise expasure has long lasting i11 effects on the
organism.5 However, the data highly suggestive of adverse effects, and
therefore provide additional incentives for caution,

Auditory Effects

The Auditory Mechanism, The human ear is especially adapted to respond

to the pressure changes underlying airborne sounds or noise {Figure IIl-1).
Anatomically, the ear is divided into the outer, middle, and inner ear.

The principal functions of the outer and middle ear are to collect and trans-
mit sound pressure to the inner ear where the delicate hair cell receptors for
hearing are located. The hair cells are arranged in several rows along the
entire length of the basilar membrane, one of two partitions that spiral
around the bony axis of the cochlea. These hair cells together with their
supporting cells comprise the Organ of Corti, the auditory sense o 1in in
which hydraulic pressure variations within the fluid-filled cochlea are

transformed into neural impulses transmitted to the brain.
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Source: U. 5. Department of Health, Education, and Welfare, Criteria for a
Recommended Standard....0ccupational Exposure to Noise, HSM 73-11007,
second printing, Health Services and Mental Health Administration,
Natiomal Institute for Occupational Safety and Health {Washington,
D.C.: Government Printing Office , 1972}, Figure 3,

FIGURE III-1
CROSS-SECTION OF OUTER, MIDDLE, AND INNER EAR STRUCTURES
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When sound pressure waves strike the ear, the outer ear gathers sound
1n the environment and funnels 1t into the ear. The middle ear then carries
these sound waves to the fluid-f1lled inper ear, and the three small bones
{or ossicles) in the middle ear amplify the sound waves. The inner ear
changes the sound vibrations fram mechanical to neural energy by means of
cochlea, Here minute sensory cells (hair cells) respond to the mechanical
vibrations, change them into electrical energy, and transmit the message to
the brain,

The ability to hear things as loud as they are, as well as to hear
sounds with clarity, are distinct attributes of normal hearing. If there is
damage to the outer or middle ear there is a problem with perceiving the
volume of sound, If there is damage to the inner ear and/or the nerve fibers
that carry the message to the brain, there is a different type of problem,

In this case, perception of intelligibility as well as volume is impaired.
Even if sounds are amplified, they stil) seem muffled. This damage is
irreparable and cannot be medically treated., Some people with noise~induced
hearing loss can benefit from the use of a hearing aid, but the aid can never
provide narmal hearing.

Hearing Loss, Hearing loss falls into two basic categories: Eonductive
and sensorineural, Conductive hearing loss, which is not typically associated
with noise exposure, 15 characterized by a limitation of the amount of sound
energy traveling through the external and middle ear to the inner ear. This
type of hearing loss can be caused by ear infections, perforated eardrums,
defects in the middle ear, or blockages of the ear canal. While t. outer and
middle ear structures are rarely damaged by exposure to intense noise, explosive
sounds or blasts can rupture the eardrum and possibly dislodge the tiny bones of

the middle ear,

I11-6



T e W bt T T ¢ e e S oo e -

ATt B AT e e e e e e P L

ATV AT T

R L

e TR e e S ST T e B

The other type of hearing loss, sensori-neurdl, 1s caused in the 1nner
ear by damage of the hair cells which produce the neural impulses to the
brain. Since axcessive noise exposure injures the hair cells of the inner
ear, noise-induced hearing 1oss is normally of this type. No treatment has
yet heen discovered to correct or alleviate this impairment.

Nojse«Induced Hearing Loss (Permanent or Temporary). Loss of hearing may

at first be only temporary. Temparary hearing loss, usually called TTS, can
be produced hy brief exposures to high level sound, after which hearing
gradual ly recovers with a sufficient period of quiet time, TTS is greatest
immediately after exposure to noise and progressively diminishes with in-
creasing time in a quiet environment, a phenonemon which reflects the ear's
recovery from apparent noise overstimulation. Figure [[1-2 illustrates the
effects of expasure to high noise Jevels and the gradual recovery of hearing
with time.

After prolonged noise exposure, the ear may nat fully recover its
hearing capacity, and hearing loss then becomes permanent. As a general rule,
noise capable of causing significant TTS with brief exposures is probably
capable of causing significant permanent lessas in hearing under conditions of
pralonged or recurrent exposure. Daily exposure for saeveral haurs per day for
months or years to noise that produces TTS poses a risk of permanent hearing
loss, The ear is not likely to recover full hearing capacity with recurrent
exposures of this type. Since individual sensitivities to noise vary widely,
the point at which TTS becomes permanent cannot be predicted.

The mast significant permanent hearing loss, induced by steady state noijse
occurs first in the high frequency range, most prominently at 4000 Hz, Since

high frequency sounds abave the 6000 Hz range are relatively insignificant
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THRESHOLU SHIFT Re PRE-EXPOSURE
HEARING LEVELS IN DECIBELS
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Source: U. S, Department of Health, Education, and Welfare,
Public Health Service, Cincinnati, Ohio,

FIGURE III-2

* HEARING LEVELS MEASURED AT VARIOUS TIMES AFTER A TWO-HOL

EXPOSURE TO A BROAD-BAND NOISE AT 103 dB AS COMPARED WITH
PREEXPOSURE DETERMINATIONS
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with respect to speech reception, decreased sensititfvy to these sounds may
nol be recognized as much by the hearing-impaired individual. With increasing
years of exposure, however, the Tosses multiply and broaden to include other
lower frequencies.

Usually the noise-induced hearing loss appears in the higher frequencies,
those above 2000 Mz, making it difficult for a person to hear certain sounds.
Since most of the intelligibility of speech 1ies in the consonants rather than
in the vowels, and the sound energy of consonants is higher in frequency and
lower in volume than the vowals, people with noise-induced hearing Toss charac-
teristically have difficulty understanding speech.

Qccupational Nojse-Induced Hearing Loss. The relationship between

occupational noise exposure and hearing loss cannot be reviewed or studied
properly without briefly addressing the effects of continuous {or steady state)
noise and impulse noise of hearing loss, Comments addressea to the Draft
Environmental Impact Statement (DEIS) (Davis, Muir, and Myers - see Appendix

B) agree that any action to regulate exposure to noise must consider hoth
hazards,

Continugus noise. There is rarely a case where a worker is exposed

to a constant noise level for B8 hours. Generally, the exposure level fluctu-
ates in time. The higher the noise level, the more harmful the effects for a
given exposure duration. It is necessary, therefore, to define safe 1imits
for short duration exposures. Termed an “exchange rate," "time/intensity
trade-off value" or "doubting rate,”" the noise level js allowed to be higher
as the duratfon is decreased or'interrupted. This relationship is best
expressed in the following example. The current standard calls for an 8-hour

THA of 90 dB. If a worker 1s exposed to 95 dB, the time period of exposure
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shauld not exceed 4 hours, or if the exposure is 100 dB, the duration should
not exceed 2 hours., This relationship is a 5-dB exchange rate, This concept
is based on the observation that noise interrupted on a regular or irregular
basis is less hazardous to hearing than the same total duration applied
continuously,

Another theory is that the auditor& damage is a function solely of the
total acoustic energy impinging on the ear. This is the equal energy theory
and would require that the exposure time be reduced by a facter of two for
each 3 dB increase in the noise Yevel. This approach is called the 3-dB
axchange rate, or the equal energy rule,

The 5-d8 doubling rate specified by the present 0SHA noise standard
remains unchanged at this time, pending the results of further research and
studies on economic and technological feasibility. The 5-dB rate for occupa-
tional exposures is based on the assumption that even short-duration indus-
trial noise exposures are interrupted and that the interruptions are staggered
uniformly throughout the exposure period. According to one noise expert,
inconspicuous interruptions in what might appear to be a continous exposure--
lunch, coffee breaks, washroom visits, and occasional stoppage of machinery--
have an ameliorative effect,b

Impulse noise. The fact that impulse noise can be extremely damaging
to hearing is widely supported in studies submitted to the record (Ex. 29, pp.
211-216, pp. 219-228, pp. 229-234; Ex. 30, Appendix G; Ex, 37 or Ex., 26-12 B;
Ex. 279, 11-3 and 11-8). Although these studies suggest that there is no
uniformly accepted definition of impulse noise, there are certair wccepted
parameters that are common to it. Impulse noise is characterized .y a rapid

rise time, high peak value of short duration, and a rapid decay. These sounds
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may be divided into twe general categories: A-duration impulses are of very

shart duration (usually measured in microseconds}, and non-reverberant in that

they usually occur ouvtside or in a sound-deadening environment. An example
would be gunfire outdoors or in a sound-treated Firing ramge. B-duration
impulses are of longer duration {usually measured in milliseconds) and are
reverberant mainly because they occur inside where the sound is augmented

by reflective surfaces. B-duration impulses are more typical of industrial
conditions where the sounds of metal striking on metal, or short, high-level
bursts of compressed air, are quite common., B-duration impulses are consi-
derably more damaging to hearing than A-duration impulses of the same level
because of the increased duration (Ex. 30, App. G, p. G-4).

There were a number of comments (see Appendix B - Davis, Muir, Myers)
and exhibits in the record concerning impulse noise, Some were reports of
studies, others were reviews of research on impulse noise, and others were
discussions and recommendations for the standard.

In contrast to the studies of continuous noise discussed above, dose-
response relationships for impulse noise were not so easily defined. In
part, this may be due to the fact that the different studies of impulse
noise varied considerably in such parameters as the model (human or animal),
the effect (TTS ar NIPTS) and the stimulus {level, rise time, A-duration,
B-duration, etc.). Also, there appears to be more indfvidual varjability
associated with response to impuise noise than there is with response to
continuous noise (Ex. 29, p. 227).

Many of the investigators and witnesses concluded that the best way to
describe the effects of impulse noise was an approach called the "equal

energy" method or rule {Ex., 54, pp. 16, 17; Ex. 279, 11-3, pp. 444, 449;
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Ex. 29, pp, 213-214; Ex. 321-21E, pp. 1-9; Ex. 80, App. B, p.3, Ex, BlA,
p. 3). Aecording to this approach, equal amnunts of Sound energy produce
equal effects on hearing, even though they are distributed differently in
time, This would imply a 3-dB doubling rate.

In summary, it is clear from examining the studies, reviews, and
comments dfscussed above that the early criteria were developed using
assumptions that are not generally applicable to industrial conditions. The
studies on which they were based used A-duration (gunfire} impulses, even
though they extrapolated to cover B-duration impulses, (Ex. 29, pp., 212-213;
Ex. 16, p. 6; Ex. 30, App. G, p. G-6). In addition, the early studies of
gunfire noise did not include moderate or high levels of continuous noise in
the background, which s typical of the industrial situation (Ex. 294, p.l;
Ex. 26-12B, p. 117). Since the early criteria were meant to apply to-the
military situation, they assumed only 10 to 20 exposures per year (Ex. 29,

p. 214), whereas workers in industry often are exposéd to impulsive noise on
a daily basis.

When impulsive noise was combined with continuous nojse, the studies and
reports submitted to the hearing record showed fairly clearly that the hazard
increased (Ex. 26-12B, p. 119; Ex. 29, pp. 221, 227). The study by Hamer-
nik, et. at. (Ex, 26-12B, p. 119) showed an effect that was not just additive
but synergistic. Field studies where impulses were superimposed on background
noise indicated that hearing loss was exacerbated. Ceypek, et. al.(Ex. 29,
p. 22) found considerably more damage than would be expected from continuous
noise, Dr. Martin (Ex. 279, pp. 449, 432-444]), through the result - of his
own investigation and by evaluating the data from studies by Guberun, et, al.,

Ceypek et. al., and Atherly, found that the best way to predict hearing loss
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was to extend the equal energy rule from continuous through mpulsive noise,
The draft ANSD standard sulmitled by Col. Johnson {EX. 32i-21 E, p. 1) sup-
ports this method for use n the 1,5,

Therefore, OSHA has determined that wmpulse noise should be combined with
continuous noise for purposes of calculating employee noise exposure, Since
industrial mpulses are almost always superimposed on a background of meder-
ate-to-high levels of continuous noise {£x. 6, p. 12338; Ex. 26-12B, p. 117;
Ex. 29, p. 229, Ex. 29, p, 227; Ex, 30, p. G-8), and since both may be harmful,
it is only reasonable to consider thgir effects together, rather than sepa-
rately. There is ample justification for this approach in the studies and
comments submitted to the hearing record (Ex. 26-128, pp. 117, 121; Ex, 279,
11-3, p. 449; Ex, 29, p, 213; Ex, 80, App. B, p. 3; Ex. 81A, p. 3; Ex. 54,

p. 16). However, since there are still some uncertainties as to the ameliora-
tive effects of certain temporal patterns, (Ex. 26-12A, pp, 6-7, 10; HT VII,
p. 1081; Ex. 26-12B, p. 120) and since there usually are some quiet periods

{or less noisy periods) duridg the workday (Ex, 64-5, p. 2; Ex. 64-6, p.6;

" Ex. 6, p. 12338, Ex. 114, p. 7), OSHA has chosen to retain the 5-dB exchange

rate for purposes of the hearing conservation amendment, Until such time as
another method -« such as the equal energy rule (the 3-dB exchange rate) a
combinat ton of the 3-dB and 5-dB exchange rate (as suggested by Dr. Ward, HT
VII, pp. 1042-1043), or an even more stringent rule is borne out by laboratory
and f1eld research -- OSHA w111 continue to require the integration of sound
according to the 5-dB exchange rate,

Studies on Occupatiopal Noise Exposure and Hearing Loss. OSHA reviewed

the methods used by vartous researchers who have attempted to predict the

relationship between occupational noise exposure and hearing loss, namely
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Passchier-Vermeer, Burns and Robinson, Baughn, Johnsen, and a NIOSH study hy
l.empert and Henderson, among others.

Passchier-Vermeer correlated the data of many different reports, thus
providing a rather broad data base.7 One weakness of this study is that the
original study only provided 25th, 50th, 75th percentile hearing levels and
neglected to address the more variant hearing levels found in the extremes of
the population. However, in 1971 Passchier-Vermeer pubiished additional data
which included both the 10th and the 80th percentiles. Passchier-Vermeer's
data alsp are quite valuable because they are presented for exposure levels of
75 dB, 80 dB, 85 dB, and 90 dB, and fnclude hearing levels at frequencies from
500 Hz to 8000 Hz. Unfortunately, OSHA has 1ittle information on population
screening techniques used, or audiometric test conditions in the studies that
Passchier-Yermeer analyzed.

Burns and Robinson's method provides one mathematical relationship (the
hyperbolic tangent) which is adjusted for the audiometric frequencies cone
sidered and the percentile levels used.B This method's strength is that
it allows calculation of the predicted noise induced permanent threshold shift
(NIPTS) for a wide variety of conditions, However, it is difficult to
visualize how the hyperbolic tangent can be a true approximation to NIPTS for
all frequencies and conditions, Nevertheless, Robinson's methodology is
well-conceived and provides a useful method for estimating NIPTS empirically.

Baughn's data provide superior insight into how ﬁIPTS develops at various
percentile points, as well as at the med1an.9 His study contains the
targest sample sfze consisting of 6,835 screened workers rznging age from
18 to 68 years in an industrial plant. Also, Baughn's data provide the basis

for the hearing loss predictions used by the IS0, Their weakness is that some
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TTS may have been measured, since on occasion only 20 minutes of recdvery
time from naise exposuré were allowed prior to audiometric testing. This limited
recovery period would tend to make the measured NIPTS too high. The study was
also critized because exposures as high as 78 dB were received by the control
group so that they may also have had some hearing loss. This would tend to
decrease the noise-induced component after the control group's hearing levels
had been subtracted,

The NIOSH study described the hearing status of workers exposed to
various industrial noise conditions and established a cause and effect rela-
tionship between noise exposure and hearing loss, Since the data were limited
to exposures of B5, 90, and 95 dB, there were no hearing Toss estimates for
the exposures between 80 dB and 100 dB,

In an attempt to overcome some of the technical problems and minor dis«
crepancies in determining a relationship between noise exposure from sccupa-
tiona! sources and hearing loss, the Environmental Protection Agency (EPA), on

10 averaged the data of Baughn, Burns and Robinson,

the advice of Johnson,
and Passchier-Vermeer, The resuits of the data were used by EPA to strengthen
their pasition on noise-induced hearing loss for the purpose of establishing

11 12

criteria®” and jdentifying safe Tevels of nofse exposure.

Recently, Johnson 13

provided a variety of calculations based on the
combined data of Burns and Robinson (referred to only as "Rebinson" by
Johnson}, and Passchier-Vermeer, OSHA has used these latter calculations to
estimate the benefits of the hearing conservation amendment. According to
Johnson, the studies of Passchier-Vermeer and Robinson were chosen mainly
because of their completeness in depicting the effects of noise for various

exposure times, levels, frequencies, and population percentiles. While they
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are not without some technical criticisms, they are on the whole reasanable
attempts to describe the effects of noise, For these reasons OSHA has chosen
two data bases for computing the benefits of the amendment.

Although individually none of these studies are perfect, there 1s consen-
sus among most professionals that the consistency of results, and the methods
and controls used are reasons for relying on them as a data base,

In addition, OSHA has reviewed studies performed by other noted resgarch-
ers such as Martin, Gibson, and Lockington and Berger, Royster and Thamas,

and the authors of the Inter-Industry Noise Study (IINS) and found that these

studies essentially supported the results of the larger studies described above,

The study performed by Martin, Gibson, and Lockington, related the degree
of employee hearing loss to noise levels of 85 and 90 dif fn industrial plants.
The population consisted of 228 Canadian industrial workers ranging from 18 to
65 years of age who were screened to exclude non-occupational hearing leoss. -
The study concluded that the risk of hearing loss increases significantly
between 85 and 90 dB, leaving a portion of the population {up to 22 percent)
unprotected by a noise exposure standard of 90 dB. 14 '

A study of a North Carclina industrial populaticn that had been exposed
from 10 to 12 years to daily average noise levels of 89 dB was performed by

Berger, Royster, and Thomas. They found that these exposures caused hearing

losses at 4000 Hz which were compatible with the results of the studies cited

earlier.ls

The TINS authors measured noise and hearing lavels of 348 industrial
subjects. Noise exposures were between 82 and 92 dB for durations nging
from 3 years to greater than 30 years. The authors concluded that differences

1n hearing Tevels batween the control and experimental populations were not
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statistically significant at the frequencies 500, 1000, and 2000 Hz.
Bifferences at 3000, 4000, and 6000 Hz were statrstically significant for male
subjects, but not for femaTes.16

The [INS research repart attracted some attention,_including some adverse
comments by EPA and the National Institute for Occupatinnal Safety and Health
{NIOSH). EPA stated that there were major techntical problems n the design,
administration and analysis, which included:

1} disproportionate samples and unequal noise exposure ranges,
2} overlaps in noise exposures, and

3) poorly matched comparisons bhetween contral and experimental subjects...
Furthermore, the lack of adequate documentation on subjects' long-term noise

axposures negates the appropriateness of any of the comparisons between graup:.

Such methodological problems raise serious questions concerning the technicel
appropriateness and ufgfulness of a number of the conclusions which were pre-
sented in the report,

NINSH also criticized the study by stating that:

the results shown include only mean or average hearing level compari-
sons of noise exposed to control workers. While mean noise-induced
hearing 1oss may or may not appear to be relatively significant, much
more highly significant effects may be discerned when the full distri-
bution of hearing loss components is presented. [Indeed, the effects

of noise exposure from 82 to 92 dB on workers had been found in previous
studies to be significant for onig a minority of the population as
retirenent age-is approached.,.,

Having reviened end reanalyzed the raw data, and using evaluation techniques

develaped for the 1972 criteria document, NIOSH reaffirmed that --- "exposure to

85 dBA should allow no more than an increase of 10 to 15 percentage points in
the ncidence of hearing impairment” relative to a non-noise exposed

population.
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After reviewing the studies and critiques. OSHA has determined that the
findings of the IINS do not jeoardize those of the four major studies cited
earlier,

In swmmary, a number of Factors that complicate evaluations of hearing
loss due to ndustrial noise have prevented investigators from defining a
clear relationship between occupational noise levels and hearing loss. First,
even under normal conditions, hearing sensitivity decreases with age. These
losses, or presbycusis, are similar to those caused by excessive noise, since
both conditions are marked by differentially greater losses at the higher
frequencies, Copsequently, it is often difficult to determine the amount of
employee's hearing loss due to occupational noise exposure and the amount due
to age, Hearing data for different age and sex groups with negligible noise
gxposure are often used to determine the aging comporent that must be con-
sidered in evaluating audiagrams collected on noise-exposed employees.

Other causes of hearing loss besides noise and age include the use of
certain drugs, illness and disease processes, and blows on the head. Special
audiometric procedures are sometimes necessary to diagnose a given case of
héaring loss in order to determine the 1ikelihood that it may have been
caused by excessive noise conditions rather than other factors, and the
results are often inconclusive,

Even when there is a clear audiometric evidence of noise-induced hearing
loss, guestions may be raised as to whether such damage was produced entirely
by workplace noise. It is apparent that off-the-job noise conditions in an
increasingly urban society, particularly in a person's commuting 'd recrea-
tional activities, can themselves pose a risk of hearing impairmeni or can at

least serjously impede the ability of the ear to recover fram auditory fatigue
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associated with an-the-job axposures. As a result, a degree of uncertainty is
inherent n profiles of hearing loss compiled by studies based on audiometric
testing results., In order to balance out these effects, most research studies
of noise-induced hearing loss have statistically analyzed the hearing of noise-
exposed ogcupationa] groups relative to that of similar warker groups not
axposed to high level noise.

Extra-Auditory Effects of Noise

Noise, both in the envirenment and in the workplace, has been recognized
as a2 major health hazard--one that can impair not only a persons' hearing but
also his physical and mental well-being.

Laboratory studies have shown that noise reduces efficiency on some
tasks, can upset the sense of balance, and can cause blood vessels
to constrict; raising blood pressure and reducing the volume of
blood flow., It causes the eyes to dilate. Even when we are
sleeping, noise can cause changes in electro-encephalograms and
blood circulation without waking us. Noise can also cause fatigue,
nervousness, irrifgbility. hypertension and add to the overall
stress of living.

Speech Interference. The most demonstrable effect of noise on man is that

it interferes with verbal communication. A noise that is not intense enqugh to
cause haaring damage may still disrupt speech communiéation as well as the '
hearing of other desired sounds. Obviously, such disruption or "masking" will
affect performance on those jobs that depend upon reliable speech

20

communication. Also, it can mean that the cry that would have stopped an

on-the-job accident, or even death, might go unheard,
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In describing speech interference, the noise concerned can bhe
defined cither in terms of its specific spectrum and level or in
terms of any number of summarizing schemes, In addition to the
average A-weighted sound level, the two most generally used
alternative methods of characterizing noises 1n respect to their
speech-masking abilities are the articulation index {(AI) and

the speech interference level (SIL). The Al takes into account
the fact that certain frequencies are more effective in masking
than other frequencies. The SIL is more simplified, indisfting
only the average general masking capability of the noise.

Since most speech is spoken at a reasonably constant level, it is possible
to express many of the empirical facts about average speech communication in

a single chart showing noise Jlevel, vocal effect, and distance as shown in

Table 117-1,%2

It should be noted that various factors enter into the degree of speech
interference. The characteristics of people (speech, age, hearing) affect
communications, Children have less precise speech than adults. Older
listeners are more susceptible to interference from background noise.
Situational factors (athletic event, theater) influence the degree of speech
interference. In some contexts, the predictability of the message will
affect speech interference. Nonverbal communication and lipreading have the
same effect. Spatial varibles also may facilitate or impede speech communi-
cation in noise, Finally, it must be remembered that the exact characteristics
of the noise are also important for predicting speech cmmmuni'::at;ion.23

Performance. As previously mentioned, when a task involves auditory
signals, whether speech or nonspeech, nofse at any intensity may be sufficient
to mask or interfere with the performance of the task. When mental or motor
tasks do not involve auditory signals, the effects of noise on the:" per-

24

formance have been difficult to assaess, In many instances, studivs

performed to show effects of noise on working efficiency or productivity have
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TABLE 111-1

MAXIMUM SPEECH INTERFERENCE LEVELS
FOR RELIABLE COMMUNICATION AT VARIOUS DISTANCES
AND VOCAL EFFORTS

Vocal Effort

Distance
feet

Nermal Raised Loud Shout

0.5 76 a2 9 94

1 70 76 82 a3

2 64 70 76 az2

4 58 64 10 76

8 52 58 64 70

16 46 52 58 64

32 40 46 52 68

Source; J.H, Botsford, "Noise Measurement and Acceptability Criteria," in
Tha lndustrial Environment--its Evaluation and Control, U.S.
Uepartment of Health, Education, and Helfare, Public Health Service,
Center for Disease Control, National Institute for Occupational
?g;g?y and Health (Washington, D.C.: Government Printing Office,
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heen inconclusive or unreliable, Research efforts have pointed out that
there has not always been adequate control of all the.numerous physical or
psychological variahles that may significantly influence performance.
Research efforts have shown that continuous noise levels above 90 dB
appear to have pntéﬁtially detrimental effects on human performance, espe-
cially on what have been des¢ribed as noise-sensitive tasks such as vigilance
tasks, information gathering, and analytical processes. Effects of noise on
more routine tasks appear to be much iess fmportant, although cumulative
degrading effects have heen demonstrated by researchers, Noise levels of
fess than 90 dB may be disruptive, especially if they have predominantly
high frequency components, are intermittent, unexpected, or uncontrollable.
The amount of disruption is highly dependent on "...the type of task; the
state of the human organism; and the state of morale and motivation."25
Finally, the effects of noise on performance does not usually influence
the overall rate of work, but high Tevels of noise may increase the vari-
ability of the work rate, There may be “noise pauses or "gaps" in responsa,
sometimes followed by compensating increases in work rate., HNeise is more
1ikely to reduce the accuracy of work than to reduce the total quantity of
work. Complex or demanding tasks are more likely to be adversely effected

than are simple tasks.26

It should be noted that the effects of noise on the pérformance of tasks
has been studied in the laboratory and in the actual work situation, with
somewhat more emphasis placed on laboratory research, Thus, thers are parti-
cular needs for long-term studies in real-}ife situations. o

Annoyance. Perhaps the most widespread reaction to noise is that

it is annoying. "Annoyance by noise is a highly subjective phenomenon which

ITi-22



T T AR 0 L R S R A £, 0 1) TR 3T s e A bt g+

is very difficult to relate to the sound that causes it. WNoises become more
annnying as they get Touder than the background noise on which they are
superimposed. Noises that are unsteady or contain tones are most annoying as
are those that convey unpleasant meaning."27 .

whether annoyance types of noise conditions constitute a hazard to health
is not known. However, it has been stated that fndividuals have developed
hypertension, ulcers, undue anxiety, and nervous disorders as a result of
exposure ta annoying types of conditions, Since there was no health survey
performed, the possihility that other physiological or psychological type
disorders stemming from such nojse conditions cannot be ruled out. However,
these and other effects have not been convincingly verified.za

In any event, it is apparent that the annoying effects of noise are
complicated by many acoustical and non-acoustical considerations. Models and
measures for predicting nofse annoyance are available, but require additijonal
study.

Employee Absenteeism, Absenteejsm appears to be higher among workers in ’

noisy industries, whether From psychological aversion to noise or from the
physialogical consequences of nofse stress or annoyance, A NIOSH-sponsored study
performed by the Raytheon Service Company found significant differences in
absenteejsm between groups of workers exposed to noise levals above 95 dB and
below 85 dB. Absenteeism in the high noise group was sfgnificantly decreased
after the jnstijtution of a hearing conservation program.29 Additional studies

30 3l

by Schmidt, et. al.,”" and Gulian™* also found significant differences in

absenteeism as well as in accident records and employee turnover rates.

rre-23




Biclogical Stress, A major concern about extra-auditory haalth effects

from noise arises from the fact that noise under certain circumstances has
the abiTity to act as a nonspecific biological stressor. The concept of bic-
logical stress, first introduced by Selye,32 has been described as the non-
specific response of the body to any demand made upon it, This stress
reaction produces a widespread change in bodily activity which causes an
increase in blood pressure, intracranial pressure, perspiration, heart rate
and respiration, Also, there may be a sharp constriction of the muscles

agver the wholé body. These changes are 1ikely to be mediated by increased
adrenal secretion of the catecholamine hormones--epinephrine and

nonepinephrine.33

In an attempt to explain the mechanisms by which these stress-related
phygfolog1cal changes can affect human health, two conceivable damage
pathways were identified: abnormalities in hlead pressure regulation that
lead to hypertension; and increased blood ptatelet adhesiveness which accele-
rates development of atheroscTerotic plaques in the walls of the arteries.

Hypertension. According to Nelch.34 %ntense industrial sound impairs
the regulation of bleod pressure, the most distinct manifestation of which is
an increased prevalence of hypertension, Also, hypotension, or reduced biood
level! pressure, can result from noise stress. Both hyper- and hypo-tension
are fundamental disorders of the circulatory system, They are characterized
by exaggerated and {nappropriate cardiac and vasomotor response to changes
in body position or physical and psychological stimuli. This increase in
vascular lability (or changeability) under noise stress affects the circulatory
adjustments that must normally be made during the course of a working day.

For those who already have impaired circulation, excessive vascular lability
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c¢an lead to congestive heart failure, cardiac ischemia, or cardiovascular

stroke, [t has been established that hypertension, even at moderate eleva-

-tions, 1s assocfated with increased risk of coronary and cerebrovascular

disease,
Increase 1n the Adhesiveness of Blood Platelets. According to Hattis, et.

a]..35 an jncrease in the adhesiveness of bTood platelets has clear potential
for neqative side effects, due to an increased tendency for the formation of
thrombi, small aggregates of platelets and other blood components involved

in the ¢lotting process. The thrombi contribute to the buildup of athero-
sclerotic plaques which gradually narrow the innner walls of the arteries

and reduce the oxygen supply to vital tissues. A heart attack can accur when
there is complete btockage of an artery to the heart muscle or when the demand
for oxygen is greater than that which can be supplied through the narrowed
coronary arteriaes. These effects can be cumu]ative._he:ause the same thrombi
that contributed to a gradual narrowing of the arteries can complete thé
sequence by forming an occlusion leading to tissue death in the heart.

Cardigvascular Effacts, In an epidemiological study of German iron and

steel wnrkers.'dunsen35 concluded that noise interferes with involuntary bodily
functions, and as such could be a serious heaith risk. He found that 62 per-
cent of the workers exposed to noise levels above 90 dB had “peripheral cir-
culatory symptoins" compared to 48 percent of those exposed to lower levels,
Physiological and psychological examinations were included to determine the
extent to which the difference could be caused by non-occupational factors,

In an analysis of over 40 studies from European and Soviet block nations
of the effects of noise exposure on the cardiovascular system, welehd’

found evidence of noise-induced structural changes in the heart, increased
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cardiac morbidity, cerbrovascular-and peripheral. vascular disorders, and
hypertension, Although many of these studies had methodological problems,
Welch believed that approximately half of them presented data n a
statistically verifiable manner, Viewed as a whole, these studies represent
a consistent body of data containing significant evidence that noise levels
greater than 90-95 dB may increase the risk of cardiovascular disease in

exposed workers, He concludes that:

In a practical sense, the available evidence now demands that
prolanged exposure to high intensity sound be viewed in a much
broader sense than heretofore as a serious threat to the
general human health, The evidence for associating long-term
sound exposure with cardiavascular disease, in particular, gg
comparable to that for associating it with loss of hearing.

In another analysis concerning the recent development in research on the
axtra-auditory effects of noise, Peterson also found the largest body of
evidence centered around the relationship between prolonged exposure to
intense noise and cardiovascular performance, The most comnon occurrence is
one of impaired requlation of blood pressure, which may be manifested either
as hypotension or hypertension, Other signs and symptoms that are said to
occur more frequently in noise exposed workers are abnormalities in cardiac
pacing, reduced stroke volume, various electrocardiogram (EKG) abnormalities,
and narrowing of retinal arteries. As a result of life-like exposure
sceparios averaging 85 dB for 9 months, Peterson, using rhesus monkeys in
his own laboratory study of the effects of protracted noise exposure found
significant alterations in hlood pressure that were sustained even ifter

cessation of the stimulus.39
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In an attempt to quantify the risk of the cardiovascular system
associated with exposure to noise levels averaging 95 dB, I[sing and ¢oworkers
in a study of German brewery workers, used each individual as his own control
by comparing various cardjovascular indicators with and without the use of

40 Ising concluded that on

hearing protectors to attenuate noise exposure.
days when people worked without hearing protection there was a significant
elevation in systolic blood pressure, changes in arterial wall elasticity,
and increased levels of catecholamine hormones excreted in the urine,

Despite the quantity of data, precise dose-response relationships are
nat available for the cardiovascular effects of noise.

41

Neuralogical Effects. In his analysis, Welch discusses neurological

changes assumed with long<term exposure to occupational noise. Welch found
that the sense of balance can be altered, that reaction time is impaired, and
that there is decreased tactile sensitivity in the hands and feet., Cohen and
Anticagiia42 suggest that noise=-induced neurolggical changes may occur as a
result of overstimulation of the brain's reticular formation, leading to a
state of raflex hyperactivity and abnormal electroencephalogram {EEG) response,
The authors noticed that laboratory subjects complained about feelings of
disorientation after exposure to high levels of noise. Studias cited by

43 support this observation with factory workers as well, Apart from

Gulian
possibly increasing the chance of an accident in some situations, there are
no clear indications that the effects will cause parmanent damage.

Other Extra-Auditory Effects, In addition to the effects mentioned

above, researchers have found evidence of respiratory, allergenic, musculo-
skeletal, and glandular disorders, In a study of medical records, the Raytheon

Service Company investigators found that over a period of 5 years the number
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of diagnosed disorders in every category was significantly higher for workers
exposed to high noise levels than it was for those exposed to low noise
1evels.43 Noise can interfere with sleep and may cause fatigue, irrita-
bility, insomnia, and pupillary dilation. Although several hypotheses exist,
there is no concrete evidence that these reactions can lead to harmful long-

term conseguences as a fFesult of workplace noise.

ConcTusion

This chapter presented a brief analytical raview of the health effects
associated with exposure to noise. New research 15 going on to understand
more about thase effects, hut it js apparent that loss of hearing is only the
most obvious fn a long line of nofse-related iTlnesses. There is growing
concern that other serious physical difficulties may be caused or aggravated
by excessﬁve noise exposure.' Researchers have raported a relationship
between exposure to excessive noise over a period of time and the incidence
of heart disease, cardiovascular dysfunction, gastrointestinal disorders, and
altergies as well as endocrine and metabolic effects, Noise also causes
psychological effects. Studies show that noise may cause nervousness, fear,
speech interference and psychosomatic illness, as well as disruption of rest,
relaxation, and sleep. AIl of these effects can seriously interfere with
employee performance and employer cost, resulting in absenteeism, high turn

over, accidents, deaths, and decreased productivity.44
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IV. DESCRIPTION OF THE HEARING CONSERVATION AMENDMENT

This chapter describes the hearing conservation amendment to the current
noise standard, (29 CFR 1910.95)., The preamble to the final regulation will
discuss changes to the proposal resulting from the comments and testimony
presented at the hearings and from reevaluations by OSHA based on the record,
The full text of the proposal may be found in Appendix A of this Final

Environmental Impact Statement {FEIS).

Application

This amendment will be applicable to all employers engaged in business in
general industry who have one or more employees. It will not effect construc-

tion or agricultural operations.

The Amendment ~ Hearing Conservation Requirements

0SHA intends to regulate employee exposure to noise by issuing hearing
conservation requirements as an amendment to the current standard. The amend-

ment clarifies and strengthens the existing reguirements for "a continuing

. effective hearing conservation program" while engineering controls are being

implemented, and in cases where engineering controls are infeasible.

When to Implement The Program

A continuing, effective hearing conservation program shall be administered

when employee noise exposure equals or exceeds an 8-hour time-weighted average

{TWA} of 85 decibels (dB}, without regard to the use of personal hearing protections,

Permissible Expasure Limit (PEL)

The current standard on occupational noise exposure limits an employee's

exposure to 90 dB, as an B«hour THA. OSHA has deferred a final decision on
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the PEL until further empirical data and information are available on the
health risks, feasibility, and necessity of a lower requirement. (OSHA
helieves that the present level, when coupled with a stringent hearing con-
servation program beginning at 85 dB, wil) reduce the risk of material
impairment substantially during the period of further consideration,

Another consideration in determining the PEL is the appropriate exchange
rate, This rate is.the amount by which the exposure level may be increased
when exposure time is decreased, For example, the 5 dB doubling rate incér-
porated in the present standard and continued in the amendment would allow an

exposure of 85 dB for 16 hours; 90 dB for 8 hours; and 95 dB for 4 hours.

Controls

The current standard states that feasible engineering and administrative
controls shall be used to reduce noise exposure to within permissible levels.
If such controls are not feasible or cannot reduce the sound levels to within
permissible 1imits, then personal protective equipment shall be used to
achieve compliance with the standard. The amendment leaves_these requirements

unchanged for the present time.

Monitoring and Measurement Requirements

Although the current standard requires exposures to be controlled to
within specified limifts, it does not explicitly require monitoring of the
individual employee's noise exposure. This amendment makes monitoring and

measuring requirements explicit. It requires the employer to detc nine if

any employee is exposed to an 8-hour TWA of 85 dB or above., If any employses

are so exposed, the empioyer must identify such employees and measure thejr
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exposure, Noise exposure monitoring must be performed at least every ¢ years
and within 60 days of any change in process that causes employee exposure to
be above the 85 dB TWA, or that is significant enough to make their ear
protectors inadequate. (To enable smal] businesses to comply more easily with
the standard not only do certain pravisions have a phased-in implementation
peried but the exposure monitoring requirements have been relaxed from annual
to biennial in most cases.)

In cases where the members of an empioyee group are engaged in a similar
kind of work and have approximately the same noise exposure, the employer has
the option of monitoring only one member {who is helieved to have the greatest
gxposure} of the group. This employee's exposure must be attributed to the
other members of the group.

Within 21 calendar days after the exposure monitoring, the employer shall
notify in writing each affected employee of the measurements of that employee's
noise exposure or the representative noise exposure. The employer shall pro-
vide an affected employse or the employee's representative an opportunity to
obhserve {without interfering with the monitoring} any measurements of employee
noise exposure conducted pursuant to the standard. Notification should be
given in advance if possible, The amendment 2lso describes the minimum accept-

able accuracy for monitoring instruments,

Audiometric Testing Program

Due to the wide variation in susceptibilfty to hearing loss from noise, it
is not possible to determine a sound level exposure which will prevent all
hearing loss in all members of an exposed population, The amendment reguires a
hearing conservation program that includes audiometric testing which will pre-
vent, or at least minimize, permanent noise-induced hsaring loss by identifying

those workers especiaily susceptible to noise., Audiometric testing will be
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done annuatly for al) employees with 8-hour TWA noise exposures of 85 dB or

higher with the exception aof workers who are employed for a period of 120 con-

secutive days ar less,

The testing program must provide each employee with a baseline audiogram
against which the emp1oyee's'subsequent hearing acuity can be measured. I¥
comparison of the annual or recheck audiogram to the baseline audiogram indi-
cates a significant permanent threshold shift, employees not using hearing
protectors shall be fitted with hearing protectors, trained in their use and
care, and required to use them., Employees already using hearing protectors
shall he refitted and retrained in their use, and required to use them. If
the employer determines that a permanent significant threshold shift is work-
related, this fact must be entered on the OSHA Form 200.

Baseline and recheck audiograms shall be preceded by a period of at
least 14-hours free from workplace nofse. The employer shall notify the
employee of the need to avold high levels of noise exposure during this
period. Hearing protectors may nat be used to comply with the requirement
for 14-hours free from workplace noise.

Audiometric tests shall be administered by an audiologist, otolaryngo-
logist, other licensed physician, or certified audiometric technician, The
equipment used shall meet the specifications of, and be maintained and used
in aceordance with, the American Natjonal Standard Institute's Specification

for Audiometers ANSI 53.6-1969,

Hearing Protectors

Employers must provide hearing protectors to employees exposed to a TWA
between 85 and 90 dB, but their use is optional except when employees incur a

significant threshold shift in hearing., Employees exposed to noise Tevels
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ahave 90 dB must wear ear protectors. The employer s responsible faor pur-
chasing a variety of hearing protectors, giving employees a choice of pro-
tectors, for the initial fitting, and for training in the use and care of
these devices.

When an employee wears personal protective equipment because of a sig-
mificant threshold shift, the personal protective equipment must attenuate
employee exposure to or below an 8-hour TWA sound level of 85 dB. The
employer must evaluate hearing protector attenuation.

0SHA does not helieve that hearing protectors constitute a satisfactory
final solution to the noise problem, Employees do not like to wear hearing
protectors that can be uncomfortable and that do not always provide the
attenuation desired. However, effective use of hearing protectors can reduce
the level of noise reaching the eardrum. When coupled with noise menitoring,
audiometric testing, and worker training and education, the incidence of
hearing loss among new employees will decline and existing impairments are

likely to stabilize,

Training Programs

Employers shall provide employees whose exposures equal or exceed a TWA
of 85 dB with an annual training program that cavers the purposes and major
components of the hearing conservation program. Employers also have the
responsibility of making pertinent material and information available to
employees. They must further assure that each employee is informed of the
content of the noise standard and the hearing conservation amendment, of the
effects of noise, of the use and care of hearing protectars, and of the

purpose of audiometric testing.

V-5




Warning Signhs

The hearing conservation amendment requires that clearly worded signs be
posted at entrances to or on the periphery of all well-defined work areas in
which employees receive noise exposures exceeding an 8-hour TWA sound level of

85 dB.

Recordkeeping

The maintenance of records indicating the resutts of the required measuring
monitoring, calibrating of instruments, and‘audiometric testing is required.
Employers are required to retain employee noise monitoring and audiograms for
the duration of employment plus 5 years, and noise monitoring records for 2
years; retention of other records is required for 5 years,

In addition, the proposal implements the requirements of section 8(c)(30)
of the Act {84 Stat. 1599, 29 U.S.C. 657), which concerns, among other things,

employee access to monitoring records,

Effective Date

These requirements become effective 90 days after the amendment is promul-
gated. However, compliance requirements for audiometric test rooms and for
dosimeters become effective in 2 years, initial baseline audiograms in 1 year,

and initial monitoring 180 days after the effective date,
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V. PROJECTED ENVIRONMENTAL IMPACTS
OF THE HEARING CONSERVATION AMENDMENT
Introductian

Some comments to the Draft Environmental Impact Statement (DEIS) indicated
that the data cited in the DEIS tended to underestimate the probable environ-
mental impacts of the proposed noise standard, ({See Appendix 8 - Anderson,
ANPA/RA, Barrows, Cromwell, Davis, B., Davis, L., Doremas, Grant Grimes, Muir,
Myars, Pennington, Watts.) The amendment to the current noise standard estab-
lishes hearing conservation requirements., These requirements are desighed to
increase employee protection in addition to that provided by the current
standard while OSHA continues to study the implications of noise exposure.
Therefore, this chapter will discuss what is considered to be the most signifi-
cant projected environmental impacts as a result of the promulgation of the
hearing conservation amendment and will respond, as appropriate, to these
comments and suggestions relevant to this amepdment. ({See Appendix B for a
detailed description of these comments,)

OSHA regulatory actions have their most significant impacts on that aspect
of the environment which is under the Agency's direct jurisdiction, t.e., the
workplace and on the health and safety of employees in the workplace. In the
past, these impacts have been beneficial to the workplace environment, because
they have reduced employee exposure to identified apd patential health hazards.
The amendment to the current noise standard would result in continuing improve-
ments to this workplace anvironment.

An OSHA standard for control of occupatiocnal exposure to noise also has
the potential for both direct and indirect impacts on the general human

environment external to the workplace. Impacts to the external environment
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that have resulted from previous requlatory activities have varied depending
on a numbar of factors, including engineering controls, suitable substitutes,
and permissible exposure levels (PEL's). In the case of the hearing conserva-
tion amendment, effects on the general human environment include potential

benefits to public health and various economic impacts. In addition, the

potential for effects on existing environmental conditions (air poliution,

water quality, genlogy, etc.) and any irreversible and irretrievable commit-
ment of resources (medical manpower, material, eguipment, etc.} which would be
involved as a result of employer implementation of the amendment, are also
considered in this chapter. With the exception of the potential effects on
worker health, howaver, none of the projected environmental impacts of the

amendment are expected to be significant,

‘The Internal (Workplace} Environment

The major impact of the amendment will be an improvement in the quality of
life for U.5. workers through a sizable reduction in the incidence of occupa-
tional hearing loss, which can damage the social relationships of impaired
workers by hindering their ability to communicate with other workers, their
families, and their friends. Moreover, families and friends will no longer
need to endure the difficulties and hardships experienced by those who asso-
ciate with impaired workers. [In addition, possible declines in the number of
workplace accidents and in the incidence of cardiovascular disease following
the implementation of the amendment will also improve the guality of worker
lives, Thase improvements in the gquality of life provide the major

Justification for this amendment,
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The amendment will also create financial benefits for employers, stemming
from reductions in worker ahsenteeism and medical costs, which will partially
offset the costs of the amendment. Employers will profit by the decline in
workers® absences, while workers will henefit from the reduction in personal
medical costs, Consumers and taxpayers as a whole will gain from a reduction
in the societal subsidy to medical costs. These financial benefits furnish
additional support for the amendment.

The amendment will also lead to a more equitable distribution of the
costs and benefits of industrial production. Currently, one undesfrable side
affect of industrial production is the loss of hearing ability among a sub-
stantial number of workers, Although workers bear this caost of industrial
production, the benefits of this production are shared by firms, stockholiders,
and consumers. One traditional principle of distributional equity is that
those who benefit from an activity should share in its costs. [n arder to
prevent occupational hearing loss, implementation of the hearing conservation
amendment will impose compliance costs on firms. ODepending on the particular
economic circumstances of these firms, these costs may be passed on to con-
sumers or borne by stockholders. In both cases, most workers will no longer
bear the cost of occupational hearing loss, while those who share the benefits
of industrial production will share the costs of preventing that loss.

Moreover, the benefits of the reduced incidence of occupational hearing
loss will be experienced to a greater extent hy poorer and lesser educated
workers who often have Tittle choice except to work in the noisiest and least
healthful jobs. Evidence derived from a U,5, Public Health Service Survey

1

and presented by the Center for Policy Alternatives,” shows that for every

age group, those of Tower educational attainment have a higher risk of hearing
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impairment than those with higher levels of education, Thus, the reduced in-
cidence of occupational hearing impairment will more proporticnately benefit
those with fewer material resources.

Hearing Impairment Prevented. The methedology used in determining the

estimated benefits is derived from a study by the Center for Policy Alternatives
(CPA) as well as from ather evidence contained in the record. fn order to use
information recently made available, OSHA has decided to revise and update the
calculation of the benefits of the hearing conservation amendment. OSHA's
calculations use the noise exposure distribution developed bty Bolt, Beranek, and
Neeman in 1975 since it is the best avaitable evidence on occupational noise
exposures (see Table V-1), The analysis is based upon the dose-response data
provided by Johnson.e Sound frequencies averaged aver 1000, 2000, and 3000 Hz,
were used to define hearing impairment.

The benefits of hearing conservation programs are described here by
presenting (1) the number of persens prevented from incurring hearing impair-
ment at any one point in time up te 70 years after the hearing conservation
programs are implemented, and (2) the number of person-years of impairment
prevented over the 7Q-year period. The 7D-year period is used because
persons in the current work force will only gain a limited benefit from this
hearing conservation amendment since many have already suffered noise-induced
hearing loss.

Although the benefits of preventing occupational hearing impairment
are not fully realized until equilibrium is reached, benefits will accrue

during the peried prior to equitibrium, As the work force approaches the
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Table V-1

NOISE EXPOSURE DISTRIBUTION

Exposure
Level
{db) Percent
Tess than B0 46.88
-80-85 18.74
85-90 15.06
90-95 10.98
95-100 5.47
100+ 2.87
Total 100.00

Source: Bolt, Barenek, and Newman, Inc., Economic Impact Analysis of

Praoposed Woise Control Regulations.

Prepared for the U.S,

Department of Labor Occupational Safety and Health Administration,
under Contract No. DOL-3-0-F-6-0019 (Cambridge, MA: BBN, 1076), p.

2-11,
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equilibriun Jevel of hearing impairment, the number of workérs prevented from
“having & hearing impairment and the number of years_they are free of mpair-
ment will increase. In order to describe this, the number of mpairments
prevented 10, 20, 30, and 40 years following wmplementation were calculated.
These benefits are called the interim benefits of the hearing conservation
programs. Once the interim bepefits were computed, it was a simple matter to
develop estimates of the accumulated number of person-years of impairment
prevented over the 70-year period following implementation of the heari™g con-
servation amendment. The BBN estimates of exposures and numbers of impairments
to be avoided were criticized in comments on the DEIS. Therefore, OSHA has
reestimated benefits from the standard. (A complete discussion of OSHA's
methodology in calculating the number of hearing impairments prevented by
hearing conservation proagrams is prasanted in the benefits section of the
Regulatory Analysis and in the Preamble.}

The benefits of the amendment will primarily accrue to future populations
of workers, stowly reducing the number of impairments in future populations until
equilibriut is reached in 70 years. In each of these years, the pool of hearing
impairments (based on a 25 dB fence) in the population at any one time that would
have existed if there were no hearing conservation programs remains constant at
1,060,000, Ten years after itplementation of the final amendment there will be
848,000 persons across the 25 dB fence; in 20 years, 583,000; in 30 years, 364,000;
in 40 years, 261,000; and at equilibrium in 70 years, 162,000 (Table V-2). Hearing
conservation programs are expected to reduce the pool of material impairments of
hearing {25 dB fence) by 212,000 for the 10th year after implementatign; 477,000
for the 20th year; 696,000 for the 30th year; 799,000 for the 40th v w3 and
898,000 for the 70th and subsequent years (equilibrium) {Table ¥-3), The
reduction of 898,000 impairments at any one time after the establishment of
equilibrium represents 84.7 percent of the pool of occupational impairments
that would have occurred without the hearing conservation amendment.
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TABLE V-2

NUMBER OF HEARING IMPAIRMENTS#
70 YEARS AFTER IMPLEMENTATION (EQUILIBRIUM LEVEL)
(Mil1ions)

15 dB fence 25 di fence 40 dB fence
Regulatory Alternative Total Uccupational Total Occupationai Total Occupational
‘ Number Cause** Number Cause** Number  Cause*
No Hearing Conservation
frogram 5.598 1.624 2.876 1.060 934 473
90 dB Regulatory Alternative 4,649 .675 2.167 .351 .597 136
3: 85 dB Regulatory Alternative 4,285 .321 1.978 .162 .520 .059
80 dB Requlatory Alaternative 4,099 .126 1.879 .063 .484 023

Source: O0SHA, Office of Regulatory Analysis,
*Number of persons with hearing threshold levels > 15, 25, and 40 dB average at 1000, 2000, 3000 Hz.

**Dccupational Cause = Total number minus number that would normally occur due to presbycusis.
For 15 dB, presbycusis equals 3.974 million; for 25 dB, 1,816 million; for 40 dB, .461 million.
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TABLE V-3

HEARING IMPAIRMENTS PREVENTED BY THE HEARING CONSERVATION AMENOMENT

Years After Implementatijon

10 20 Kli] 40 Equilibrium
Number of
Impairments
Prevented
15 dB Fence - - - - 1,303,000
25 dB Fence 212,000 477,000 696,000 799,000 898,000
40 dB Fence - - - - 412,000
Accumul ated
Person-years
of Impairment
Prevented
25 dB Fence 1,060,000 4,505,000 10,370,000 17,348,000 43,300,000

Source: QSHA, Office of Regulatory Analysis.
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0SHA calculated the number of individuals with hearing wopairments at
any one time after the establishment of equiiibrium for the two other fences--
15 dB and 40 dB. These calculations reveal that without a hearing caonserva-
tion program, 1,624,000 people will be cross a 15 dB fence, and 473,000 w11l
be across the 40 dB fence due to occupational noise exposure, The final
amendment will reduce these pools of impairment to 321,000 across the 15 dB
fence, and 59,000 across the 40 dB fence (Table V-2)., Thus the final hearing
conservation programs will reduce the pool of persons across the fences by
1,303,000 for the 15 dB fence, and 412.000 for the 40 dB fence (Table V-3),
reductions of 80.2 percent and 87.1 percent, respectively.

Finally, the number of person-years of impairment prevented can be
calculated. In the 70 years following implementation of the final amendment,
the total accumulated person-years of prevented material impairment is 43,3
million, The pattern of this accumulation Vs presented in Table V-3,

Full compliance with this amendment will have substantial benefits,
Partial compliance will also provide benafits, although not to the same
extent. As illustrated in Table V-4 if all workers exposed to levels > 85
dB wear hearing protectors, if they rccoive 15 dB attenuation, and if they
wear hearing protection every day they are exposed to noise, then the total
poal of occupational hearing impairment 70 years from today will be reduced
by 898,000 persons. But if only 50 percent of workers exposed above 85 dB
receive 10 dB attenuation and the remaining 50 percent do not wear ear
protection then the reduction in the number of impairments declines by about
58 percent to 381,000. The effectiveness of this protection is therefore
verv dependent on the attenuation that heering protectors provide and their

daily use over a working lifetime.
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TABLE V-4
SENSITIVITY ANALYSIS FOR ASSUMPTINNS ON HEARING PROTECTOR USE AWND ATTENUATION

Number of
Occupational
Impairments
Assumption Prevented*
100% of workers required**wear hearing
protectors and recefve 15 dB attenuation 898,000
100% of workers required**wear hearing
protectors and receive 10 dB attenuation 759,000
50% of workers required**wear haaring
protectors and receive 10 dB attenuation 381,000
No hearing protector use 0

Source: OSHA, Office of Regulatory Analysis,

*Hearing threshold Tevels > 25 dB average of 1000, 2000, and 3000 Hz.

Data are for equitibrium,

**A1] workers exposed to levels > 90 dB after feasible engineering and
administrative controls have been implemented and all workers exposed » 85 dB
who have shown a permanent significant threshold shift. -
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Two conclusions follow from these data: First that without a hearing
conserval ton program, a large number of workers will suffer hearing impatr-

ment or reduced hearing abriity. OSHA has determined that workers who are

exposed to neise lavels > 85 dB face a significant risk of material impairment.

Second, a hearing conservation program for all workers exposed to > 85 dB of
noise will substanttally reduce that risk.

Improved Workplace Safety. An additional benefit of the hearing conser-

vation amendment is improved workplace safety. The presence of untreated
workplace noise can increase the number of accidents because noise can mask
warning signals or shouts, and noise exposure might lead to inattentiveness
and fatigue, both of which may precipitate accidents,

In a study performed by the Raytheon Service Company.3 (as mentioned
in the Health Effects chapter) researchers examined the records of a boiler
fabrication plant for the 2-year period before the initiation of a hearing
conservation program and the Z-year period after program initiation. The
results of this study showed a statistically significant reduction in the
number of accidents among workers exposed to noise levels greater than 95 dB
after the initiation of the hearing conservation program. The median fre-
quency of accidents was reduced from 3.8 to 2.3 accidents per year, or by 39.5
percent.4

A second study performed by Schmidt, Royster, and Pearson5 {see Health
Effects chapter) examined a cotton yard plant where a hearing conservation
program reguiring the use of hearing protectors was instituted in 1972. Using
a statistical technique by which a worker serves as his/her own cantrol, the

researchers compared the mean number of injuries in the 4-year period prior to

tha hearing conservation program to the d4-year period following institution of
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perfod following fnstitution of the hearing conservation program for two
qroups of employees exposed to noise Yevels from 92 to 96 dB, For one group,
the reduction in the mean injury rate was from 0,4 to 0.2 injuries per year,
or by about 50 percent; for the other group the reduction was from 0.5 to 0.3
injuries per year, or by about 40 percent.6

The Raytheon study and the Schmidt, Royster and Pearson study together
reveal that the initiation of a hearing conservation program is i1kely to
reduce the number of accidents by 40-50 percent among those expased to high
levels of noise, Information compiled from the Bureau of Labor Statistics
shows that there are about 2,474,000 reported occupational injuiries in the 18
industries from which Botlt, Beranek and Newman (BBN)7 supplied exposure data.
0f these injuries about 1,052,900 are lost workday cases.® If these accidents
are distributed evenly among all workers in the§g industries without regard to
noise exposure, then approximately 851,000 total cases and 362,000 lost workday
cases occur each year for those exposed above 85 dB [2,474,000 injuries X 34.4
percent (workers exposed >85 dB) = 851,066; 1,052,900 lost workday cases x 34.4
percent = 362,198,]1 Similarly, there are 477,000 total cases and 203,000 lost
workday cases among those exposed above 90 d8 [2,474,000 injuries x 19.3 per-
cent = 477,482; 1,052,900 lost workday cases x 19,3 percent = 203,210]. The
hearing conservation amendment reduce this to!l of accidents.

Extra-Auditory Benefits, As explained in Chapter Ill, there is a wealth

of information concerning the extra-auditory effects of noise--such as in-
cluding increased cardiowascular disease--but clear dose-response relation~
ships do not yet exist., For that reason, OSHA has not attempted precise
quantification of these benefits. However, one exampie does reveai the magni-

tude of the occurrence of cardiac disease. The current rate for deaths due to
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heart disease for those between 45 and 54 years old 15 A3, 7 per 100.000.g If
this rate applies to the 4,984,000 workers aged 45-64 1n the 19 industries
studied, then approximately 27,000 w11l die of heart disease annually. By
reducing noise exposure, the hearing conservation amendment may help to prevent
some of these premature deaths,

Reduced Absenteeism and [ncreased Performance. A reduction of workplace

noise levels will enhance the health and welfare of employees by preserving
hearing acuity and by creating a more desirable environment in which to work.
It has been observed that an inability of an employee to hear and understand
speech adversely affects social patterns, employment opportunities, attendance,
performance, and compensation. It can also adversely affect production and
costs, Thus, a4 vital aspect of preserving the nation's human resources is to
protect the employee from hearing impairment,

The reduction in noise exposures due to hearing protector use should
reduce the number of noise-induced diseases and could alsg improve worker
attitudes towards theijr jobs, thus improving attendance records, and job per-
formance, In either case, employers would henefit from increased output and

reduced costs.

10 alse found

As mentioned above, the Raytheon Service Company study
that the median number of absences of the group exposed at levels 95 dB and
above after initiation of a hearinglconservation program fell by 12.4 days per
year, or about 63 percent of the preconservation program absences.l1

As explained 1n the discussion on health effects, continuous noise levels
above 90 dB appear to have potentially detrimental effects on human

performance, especially on what have been described as noise-sensitive tasks
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such as vigilance tasks, information gathering, and analytical processes.l2

Such tasks require the subject to keep a constant watch over a number of dials
or indicators 50 as to report changes that may occur on any dial or indicator
at any time, Moise-related losses in vigilance performance are important be-
cause of thefr implications for automated jobs which involve the monitoring
of contro! panels with many indicators displaying information about an ongoing
machine process. This finding alse has practical importance for jobs requiring
the inspection of items passing on a conveyor belt. In such situations, a
single item must be viewed within a short period of time before passing on to
the next.13 Thus, by reducing the Tevel of noise in the workplace, improve-
ments in the efficiency or accuracy of human performance may be anticipated.
However, it should be noted that noise does not usually influence the
overall rate of work, but high levels of noise may increase the variability
of the work rate. There may be "noise pauses" or gaps in response, sometimes
followed by compensatjng increases 1n work rate, Noise is more likely to
reduce the accuracy of work than to reduce the total quantity of work.
Complex or demanding tasks are more likely to be adversely affected than
are simple tasks, Since lahoratory studies represent idealized situations
there is a great need for field studies under real-life conditions, 4

Reduced Workers' Compensation Payments. A reduction in workers' compen-

sation payments can alse be anticipated as a result of the final amendment.

Two studies can be used to estimate the anticipated reduction fn workers'
compensation payments for occupational hearing loss. In one studvy. CPA made an
estimate of the total potential workers' compensation payments tha. a noise
reguiation might save. They calculated, using a rate of 7 percent, that the

present value of the stream of potential savings for an 85 48 requlation
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over the next 40 years would be $530 million.15 Another study further
gstimated that the additional wo;kers' compensation liability saved by reducing
noise exposures from 90 dB to 85 dB would be $16.097 milh’nn.l6 However, these
estimates are speculative since hearing impairment is often not compensated.
According to the Environmental Protection Agency (EPA), over 70 percent of
manufacturing employees in the U.S, Tive in states that pay few or no hearing
impairment claims. EPA estimates that in 1977, 6,095 claims totaling approxi-

17 This figura

mately $13 million were paid for occupational hearing loss.
could change considerably in the future since the number of claims filed has
been increasing dramatically, and states are gradually changing their criteria
for judging hearing impairment.

However, 1t should be noted that an estimate of reduced workers' compen-
satjon payments cannot be directly added to the other benefits described iﬁ
this chapter. Workers' compensation payments are transfer payments from
employers to impaired workers, As such, they are not a social cost and their
reduction is not a social benefit, The true social cost is the incidence of
occupational hearing impairment and the varigus other extra-auditory effects
of noise; the true social benefit is the reduction in the number of hearing

impairments and extra-auditory effects.

Reduced Medical Costs. A reduction in medical expenses (including

third party medical payments) incurred as a result of occupational noise
exposure is anticipated from promulgation of the final amendment. Although
in most cases, noise-induced hearing Toss is untreatable and irreversible
medical resources (i.e., clinical visits, medications, therapeutic aides,

etc.} are stil1) required in examining these cases.




!deally, the magnitude of this loss could be nuantified. However,
comments to the DEIS and to the noise record do not include erther estimates
of this loss or information from which estimates could be calculated, Because
of this lack of infarmation, OSHA has not attempted to quantify these savings,
even though the reduced medical costs for- the pool of 898,000 hearing impair-
ments prevented is likely to be substantial.

Compliance Cost. Many industry groups strongly recommended to OSHA that
hearing conservation programs are a cost-effective and affordable means of
reducing noise induced hearing impairment among workers. BBN, in its 1876
report for OSHA, estimated that the hearing conservation provisions of the
proposed standard would cost the manufacturing and utilities sectors of the
1}.5. economy a total of $289.3 million per year in 1975 prt’ces.la Although
the BBN estimates of these provisions were not widely criticized, certain
differences between the proposed standard and the final amendment, as well as
the availability of more timely cost data, have convinced OSHA to update these
estimates of the expected compliance costs. The current estimated costs,
which are based on a thorough review and analysis of the entire record, are
presented in Tables V-5 and V-6 and discussed in detail in the Regulatory
Analysis.

Overall, the calculations show that the annual cost of compliance with
all of the provisions of this regulation would amount to about $53 for each
of the more thaﬁ five million workers protected hy the program. The total
annual cost, AS.mEASUred in current dollars, is about $270 million a year,
After adjustment for same of the compliance activities already tas g place,
the total annual costs were estimated to be approximately $254 million in

current dollars and could fall well below this amount.
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ESTIMATED NEW ANNUAL COMPLIANCE COSTS OF THE HEARING CONSERVATION

TABLE ¥-5

AMENDMENT BY PROVISTON

Provision

Estimated Cost

Monitoring
Audiometric Testing
Ear Protectors
Training

Harning Signs
Recordkeeping

Tota[

$ 73,731,000
87,199,000
45,534,000
40,029,000

1,795,000
6,033,000
$254,321,000

Source:
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ESTIMATED WEW ANNUAL COMPLIANCE COST OF HEARING CONSERVATION AMENDMENT

TABLE V-6

By sIC

Estimated Cost

SIC Industry
20 Food $17,319,440
21 Tobacco 224,058
22 Taxtiles 17,756,670
23 Appare] 6,134,562
24 Lunber & Yood 30,864,350
25 Furniture & Fixtures 6,117,161
26 Paper 9,076,951
27 Printing & PubTishing 22,284,030
28 Chemicals 10.944;270
29 Petroleun & Coal 4,454,069
i Rubber & Plastics 6,721,314
ki | Leather 909,841
32 Stone, Clay & Glass 7,348,522
13 Primary Metals 23,072,240
34 Fabricated Matals 23,506,250
35 Machinery, Except Electrical 25,519,890
k[ Electrical Machinery 6,843,939
37 Transportation Equipment 12,914,530
49 Utitities 22,310,000
Tat al $254,321,000

Source: 0SHA, Office of Regulatory Analysis.
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The External Environment

Mo significant 1mpacts are expected to occur on the environment external
to the workplace as a result of the promulgation of the final amendment. How-
ever, a reduction of noise levels in areas contiguous to the workplace could
result, depending upon industry's response to the amendment.

Industry could respond to the amended standard by substantially reducing
noise levels in workplaces. Controls such as machine containment, personnel
enclosures, and isalation of noisy processes may be used to produce substan-
tial reductions in noise exposure, but this approach to compliance may prove
to be prohibitively costly in some industries, and could increase cénsumption
of energy, power, or fuels.

Hopefully, industry's increasing awareness of the need to eliminate the
noise problem will influense decisions relating to the procurement of new
equipment and the design of plant facilities. There is no question that busi-
nesses could achieve substantial reductions in noise levels by the careful
construction of new plants or by the modernization of existing plant facili-
ties. In most cases, however, machinery manufacturers would be in the best
position to reduce the level of noise produced in industry by means of
improved equipment design, It 15 hoped that industry will incorporate noise
level considerations in engineering specifications for purchasing new equip-

mant. As OSHA develops an adequate record regarding the feasibility of these
solutions, the issues will be specifically addressed in a rulemaking
proceeding,

Obviously, the amendment is not a panacea, but a suggested approach which
could result indirectly in a reduction of noise levels contiguous to the work-
place. This would henefit residents and others located in proximity to

noisy jobsites, a freguent situation 'n a society that is becoming increasingly
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urbanized. Since construction operations are covered by a separate set of
standards, noise produced by this fndustry, a major contributor to environ-
mental noise levels, has not been considered in this statement. In addition,
noise from traffic and in-flight aircraft, two other major sources of com-
munity noise pollution, will not be affected by the amendment because jurise
diction in these areas is not within the scope of Department of Labor activi-

ties. There are no other significant impacts expected on the environment

external to the workplace,

Other Environmental Congerns

An environmental inventory was performed to identify and consider other
factors which may cause a sianificant impact on the environment (internal and
external) as a result of the promulgation of the hearing conservation
amendment. The results of the inventory showed that there are no significant
impacts to be expected on air quality, water quality, climate, terrestrial

ecology, aquatic biology, geology, and historic and archeological sites.

Irreversfble and Irretrievable Commitment of Resources

The irretrievable commitment of resources that would be involved as a
result of the promulgation of the hearing conservation amendment are the time
and money spent in acquiring and retaining the appropriate available medical
personnel to perform audiometric tests and examinations. Other resources in-
clude the ﬁedica1 material (medication, cotton swabs, etc.) and equipment
{construction of treatment and examination facilities, maintenance and
operating supplies, etc.) that will be used, the man-hours lost be ' during
and (if necessary) after examinations, the energy or power, and fue S consumed

while maintaining and operating a treatment and examination facility, and the
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noise dosimeters, sound level meters, earplugs, and other personal protective

equipment to be in compliance with the hearing conservation requirements,

Conclusion

This chapter discussed the major impacts that may be imposed as a result
of the promulgation of the hearing conservation Amendment. A more complete
examination of this data may be found in 0SHA's Regulatory Analysis and the
Preamble to the Hearing Conservation Amendment.

The amendment would have {ts greatest impacts on the workplace erviron-
ment and the heaith of its workers. Health benefits derived from promulga-
tion of the amendment are expected to result in a reduction in both the inci-
dence and degree of hearing loss among employees, In addition, existing
hearing impairments are likely toc be identified and treated.

A secondary impact may be a reduction in the prevalence of physiological
and psychological disturbances which adversely affect social patterns, employ-
ment opportunities, employee performance and industry production. Thus, a
vital aspect of preserving the nation's human resources is to protect the
workers from hearing impairmant,

An adverse impact is expected to be a minimal increase in capital costs
and an increase fn operating expenses in certain industries. However, the
annual costs {$254 milTion) for implementing the hearing conservation require-
ments would not be substantial in terms of the national economy or the general
jndustry's overall market structure. Large price impacts are not expected and
the financfal posjtions of firms will not be adversely affected. No other

significant impacts are expected on the envirpnment external to the workplace.
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VI, ALTERNATIVES TO THE HEARING CONSERVATION AMENDMENT

Introduction

Alternatives to neariy every provision of the proposed standard were
gither identified or considered by OSHA, prior to publication of the prn-
posal, or suggested by those submitting comments to the Draft Environmental
Impact Statement (DEIS) or participating in the public hearing, follawing
publicatien of the proposal, {See Appendix B ~ Anderson, ANPA/RA, Cromwell,
Davis, B., Davis, L., Grimes, Marienthal, Muwr, Myers, Prokop, and Tayler.)
This chapter discusses all reasonable alternatives which the agency con-
-sidered for promilgation and their comparative environmenta) mmpacts.
The alternative of no action is also discussed. DOther alternatives were
eIim{nated from further study in this rulemaking because OSHA believes they
would be ineffective or because data do not exist to assess their effect.

The reasonable alternatives disscussed below include the
(1) Revision of the permissible exposure level for noise.

(2) Initiation of a hearing conservation program at 85 dB as
suggested in the proposal.

(3) Initiation of a hearing conservation program at either higher or
lower exposure levels,

{4) Revision of the monitoring, testing, and training provisions.

{5) No regqulatory action.

These provisions dare considered to he reasonable because NSHA believes
they could reduce adverse health effects from noise exposure. Their environ-
mental impacts may be significant because of the number of employees and work
operations covered by the standard, the impravement of health of employees,
and the quality of the workplace environment, their reltance on engineering

controls, and the economic casts of implementing the standard, and human
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rasources (i.e., professional, medical, and technical personnel needed to
conduct the activities required by the stamdard). Further, the alternatives
may have indirect effects on the environment external to the workplace espe-
cially in terms of the affected employee's acceptance and participation in
sacial activities and the health and welfare of non-occupationally exposed
persons residing in areas surrounding the noise-producing facilities.

In the future OSHA intends to develop data for further rulemaking con-
cerning noise éxposure which will require renewed evaluation such as personal
protective equipment as 2 permanent sclution for noisy conditions; industry-
specific noise standards; use of administrative controls; and a required 85

dB limit in new facilities and other environments, where feasible,

Revised Permissible Exposure Level

A number of witnesses stated that OSHA should lower the permissible
exposure level (PEL) from the current 90 dB level. However, many others
asserted that the noise record is not adequate to address all of the problems
that would be ¢reated by requiring additional engineering contrals to achieve
substantially lower exposures to occupational noise. OSHA concurs with the
statements that these feasibility issues are critical and that many questions
remain unanswered regarding the effectiveness of engineering controls in spe-
cific industrial settings. Therefore, although the Agency 1§ committed to
cantinue efforts to resolve these feasibility issues, the final determination
of a new comprehensive standard must await the collection and analysis of
substantial new data.

Notwithstanding the lack of adequate data on the feasbility or engineer-
1ng cantrols, the noise record does contain evidence that current noise

levels are damaging the hearing ability of a sizable fraction of the worker
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population, Thus, OSHA is convinced that until the engineering feasibility
record can be augmented. the only reaulatory approach capable of reducing the
extent and the severity of occupationally induced hearing impairment is a

requirement for effective hearing conservation programs.

85 dB Hearing Conservation Amendment

A hearing conservation amendment covering workers exposed to at least
85 dB was the option ultimately selected by the Agency.

In the absence of hearing conservation programs, OSHA's analysis indicates
that over one million people would suffer material impairment of hearing caused
by occupational noise. As stated in Chapter V, hearing conservation programs
were estimated to prevent 212,000 individuals from suffering hearing impairment
in the 10th year; 477,000 in the 20th year; 696,000 in the 30th year; 799,000
in the 40th year; and 898,000 in the equilibrium year and in each year there-
after. Moreover, by the equilibrium year 412,000 people would be prevented
from crossing the 40 dB fence, which indicates a more severe impairment.
Because some evidence indicates that up to 20 percent of the workers currently
exposed to noise levels above 90 dB are already provided hearing protectors,
about 120,000 impairments may bhe prevented due to the current use of these
protectors. Therefore, the additional protection resulting from the 85 dB
hearing conservation amendment is expected to reduce material impairments of
hearing by 778,000 by the equilibrium year.

A number of comments to the record assert that OSHA must demonstrate
that henefits compare favorably to compliance costs before promulgating a
standard (Ex. 261A, p. 39, provides a succinct statement of the basis for

this view). However, OSHA believes that the major benefit of this regulation
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is expressed in terms of hearing impairment which affect personal relation-
ships even more than they impede market interactions. Thus, it is impossible
to monetize one of the major costs of hearing loss.

Moreover, there 15 no preconceived rule that will unequivocally justify
ar reject a decisfon to allocate an increased portion of society’s resources
to the reduction of future cases of hearing impairment. However, the pain,
discomfort, and socfal disability accompanying lost hearing at any stage of
life are clearly substantia) relative to these costs when viewed over a time
horizon long enough to allow the manifestation af the program's results.
0SHA, therefore, {15 convinced that the amendment's contributfon to an impfoved
quality of ¥ife for hundreds of thousands of workers, their families, and
friends more than balances the estimated cost of the amendment. Moreover,
this conclusion 1s strengthened to the extent that extra-auditory health
effects increase the measured benefits, and that fewer accidents and reduced
absenteefsm and medical payments decrease the cost burden, as suggested by

the evidence cited in Chapter V.

Alternative Initiation Levels

Kumerous comments to the record addressed the appropriate worker noise
exposure level at which to initiate hearing conservation programs. Although
many witnesses agreed that 85 dB was a proper level, others asserted that
80 dB would be sufficient, and at least ona participant stated that 75 d8
should be the long-range gnal.1 The scientific evidence presented to
Justify these alternatives primarily relates to the risk of hearinc loss at
varieus lavels of noise exposure., As explained in Chapter IV, OSHA believes
that the results of this research are best represented by Johnsen's synthesis
of the Passchier-Vermeer, and Burns and Robinson studies? which show that

significant levels of risk appear at nofse exposures well below 90 dB,
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Johnson's data indicate that for the more sensitive 10th percentile of
workers exposed over a working 1ifetime, the amount of noise-induced perma-
nent threshold shift (NIPTS) for the frequencies 1000, 2000, and 3000 Hz is
11,1 dB for workers exposed to 90 dB, 4.7 dB for workers exposed to 85 dB,
and only 1.8 dB for workers exposed to B0 dB (see Table VI-1). Moreover, a
risk matrix based on these data, and reproduced in Table VI-2 implies that the
probability of crossing a 25 dB fence solely due to a 40-year exposure to
occupational noise of 90-95 dB is 25 percent for males and 28 percent for
females. For noise exposures between 85 and 90 dB this probability remains a
relatively high 11 percent and 14 percent for males and females, respectively,
However, for exposures of B0-85 dB, the probability of crossing this fence
because of wark-related noise falls to 5 percent for males and 6 percent for
females.

To itl1lustrate further how the B5 dB amendment compares to various
alternatives, OSHA estimated the number of individuals who would suffer
hearing impairment following a reduction in the amendment's coverage to 90 dB
cr an expansion in scope to 80 dB, The procedures for these calculations were
described tn the previous Chapter,

Table V1-3 presents the number of persons at the equilibrium time period
who would have hearing threshold levels {across a fence) >15 dB, 25 dB, and
40 dB for the alternative regulations. Thus, without the use of ear protec-
tors, 1,624,000 individuals would be across a 15 48 fence; 1,060,000 would he
across a 25 dB fence; and 473,000 would be across a 40 dB fence. This is 9.2
percent, 6.0 percent, and 2.7 percent, respectively, of the population studied.
Instituting hearing conservation programs at 90 dB reduces these impairments
by only 68-71 percent, whereas the 85 dB amendment decreases the number of

impairments by 80-90 percent, and the 80 dB alternative decreases them by

92-95 percent.




TABLE VI-1

NOTSE-INDUCED PERMANENT IHRESHULD SHIFT (NIPTS)*
dB

Exposure Duration .
{Percentile of Population)

Exposure 10 years 20 years 30 years 40 years
Level
(dB)
(.9 .5 d) (.9 .5 d)Y (.9 .5 Ay (.9 5 1)
75 0 0 0 0 0 0 0 0 0 0 0 0
R0y .1 .8 1.8 7 1.0 1.8 1.7 1.1 1.8 2.6 1.3 1.8
a5 .7 1.9 4.7 1.5 2.4 4.7 2.6 2.9 4,7 1.7 3.2 4.7

90 1.6 4.1 9.3 2.9 5.3 10.2 4.3 6.4 11.1 6.0 7.3 1.l
95 3.3 8.1 15.6 54 1.4 17.9 85 12.7 19,5 10.9 4.4 20.4
100 7.1 13,6 23.3 10.6 17.4 26,6 14.4 20.8 29.2 17.9 23.5 30.8

Source: Daniel L., Johnson, Derjvation of Prasbycusis and Noise-induced Permanent Threshold
Shift, Exhibit 310, Table B, p. 23.

*The NIPTS values presented here are the decibel shifts in hearing ability for the 90th,
50th, and 10th percentiles of populations exposed for 10, 20, 30, and 40 years. These
NIPTS values are the average of the shifts at the frequencies 1000, 2000, and 3000 Hz,
Following Johnson's suggestion, the data published in his report for 80, 85, and 90 dB
levels were adjusted to ensure that the NIPTS for a particular exposure duration at a
particutar exposure lavel would be equal to or greater than the NIPTS for shorter
exposure durations (See Johnson, Exhibit 310, p. 10).
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RISK MATRIX - 25 dB FENCE*

TABLE VI-2

{Percent)

Age Group

Eigsg?re 18-24 25-34 ' 35-44  45.54 55-64 65+
(dB)
MALE

<80 0.0 0.3 7.8 17 31 k) |
R0-85 0.0 1,3 12 22 36 36
85-90 0.0 3.8 18 29 42 42
90-95 0.0 10 28 41 56 56
95-100 0.0 22 41 59 76 76
100+ 0.0 0 48 7 86 86

FEMALE
<80 0.0 0.3 0.3 3.8 13 13
80-85 0.0 0.6 1.3 7.6 19 19
85-90 0.0 1.6 4.6 14 27 27
90-95 0.0 5.8 14 27 41 41
95-100 0.0 16 29 47 65 65
100+ 0.0 23 39 59 80 80

Source: Daniel L. Johnson, Derivation of Presbycusis and Noise-—Induced Permanent
Threshold Shift, (Exhibit 310},

*Hearing threshold levels >25 dB average at 1000, 2000, and 3000 Hz,

Each cell of this matrix gives the percentage across the 15 dB fence for each age
and exposure level combination. Johnson's report presents information for exposure
levels of 80, 85, 90, 95, and 100 dB. Linear interpolation is used to calculate
the percentages for the midpoints of the exposure ranges: 82.5, 87.5, 92.5 dB, The
matrix is generated using the computer program listed in the Appendix to the
Johnson report.
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Tabhle ¥I1-3

PERSONS WITH OCCUPATIONAL HEARING IMPAIRMENT AT EQUILIBRIUM
. {1000, 2000, 3000 Hz)

15 dB Fence 25 dB Fence 40 dB Fence
Regulatory
Alternatives Number  Percent*  Number Percent* Number Percent*
No Hearing
Conservation
Program 1,624,000 9.2 1,060,000 6.0 473,000 2.7
90 d8 675,000 3.8 351,000 2.0 136,000 0.8
85 dB 321,000 1.8 162,000 0.9 59,000 0.3
80 dB 125,000 0.7 63,000 0.4 23,000 0.1

Source: OSHA, Office of Regulatory Analysis.

*Number of impairments as a percentage of the number of persons in the
poputation studied (17,638,000).
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Table VI-4 displays estimates of the annual costs and the number of
nearing impairments expected to be avoided by the 90, 85, and B0 dB regula-
tory alternatives, Using the same methodology that was used to develop the
cost estimates for the 85 dB amendment, annual costs for the 90 and 80 dB
alternatives were calculated as $179.3 and $373.8 million, respectively. The
table shows the number of hearing impairments that would be prevented at
equilibrium and at 4 interim years for the 25 dB fence, and at equilibrium
for the 15 and 40 dB fences., Figure VI.l illustates the time path of these
benefits as calculated for the 25 dB fence.

The additional costs and the additional impairments that would be
prevented by implementing the successively more inclusive alternatives are
presented in Table VI-5, Since the baseline for this analysis is no hearing
conservation program, the numbers in the 90 dB row are unchanged from Table
vI-4. The 85 and 8O dB entries in Tahle VI-5 were caltulated by taking the
difference between the 85 and 90 dB rows, and the BO and 85 dB rows, respec-
tively, from Table vI-4, Table VI-5 indicates, for example, that the 85 dB
amendment would cost $90.6 millfon & year more than the 90 dB alternative,
but would prevent 38,000 more hearing impairments by the 10th year after
promulgation of the amendment,

The data indicate the differential effects likely to follow the promul-
gation of the alternative regulations. For example, Table VI-4 showed that a
regulation 1imited to workers exposed to 90 dB or above would prevent a
substantial number of hearing impairments, By the equilibrium year, this

"alternative would achieve 79 percent of the impairments prevented by the 85

dB8 amendment. Although this percentage is significant, Table VI-5 indicates

that after 10 years, one would expect to find 38,000 additional individuals over a
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TABLE ¥1-4
ANNIFAL COMPLIANCE COSTS ARD IMPAIRMENTS PREVEKTED BY REGULATORY ALTERKATIVE

impairments Prevented

' Annua i 25 ab Fence 15 4Bk Fence 40 db Fence
Regulatary Casts — —
Alternative (§ Milltons) 10th year 20th year 0th year 40th year Equilibrium Equi librium

50 aB 1793 174,000 377,000 653,000 632,600 709,000 946,000 337,000
85 at 269,9 212,000 477,000 696,000 799,000 698,000 1,303,000 412,000
80 dit 3.8 235,000 548,000 195,000 897,000 997,000 1,499,000 450,600

Source: OSNA, Office of Regulatory Analysis.
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TABLE V1-5

ADDITIONAL ANNUAL COMPLATNCE COSTS AND ADDITIONAL [MPAIRMENTS PREVENTED FOR SUCCESSIVELY MORE INCLUSIVE
REGULATORY ALTERNATIVES

O N E T A ALY

Aditional Impairments Prevented

Aditicnal
Annual 25 dB Fence 15 d Fence 40 dB Fence
Regulatory Costs
Atternat jve (% B 11ons) J0th year 20th year 30th year 40th year fquilibrium fquilibrium
90 di 179.3 174,000 377,000 553,000 632,000 709,000 946,000 337,000
85 di 50,6 30,000 100,000 143,000 167,000 189,000 354,000 15,000
80 dB 103,59 23,000 71,000 94,000 98,000 99,000 196,000 30,000

source:

Derived from Table 18 by the Final Regulatory Analysis of the Hearing Conservatfon Amendment.
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Source: OQSHA, Office of Regulatory Analysis
FIGURE VI~1

MATERIAL IMPAIRMENTS OF HEARING' PREVENTED
BY HEARING CONSERVATION PROGRAMS
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25 dB fence with the 90 dB alternative than with the 85 dB final amendment.

These additional impairments rise to 100,000 after 20 years and 143,000 after

30 years. At an equilibrium year, there would be an additional 189,000 people
materially impaired, 75,000 of whom would suffer the more serious hearing

loss measured by the 40 dB fence. Furthermore, Table V-5 indicates that to

prevent these additional impairments by extending coverage to workers exposed
to 85 dB would cost $90.6 million a year more than the 90 dB alternative.

This amounts to an average cost of only about $41 for each of the 2.2 million
workers exposed to noise between 85 and 90 dB,

An alternative presentation of these data consists of calculating the

number of person-years of impafrment prevented. Tables YI-6 and V¥]-7 show

the cumulative and additional cumulative person-years of impairment prevented
for durations of 10, 20, 30, 40, and 70 years following the implementation of
the alternative requlations and not accounting for current ear protector use.'
For instance, Table VI-6 notes that during the first 20 years after initiation,
the 90 dB aiternative would prevent 3,625,000 person-years of impairment and
the 85 dB amendment would prevent 4,505,000 such years, Tahle VI-7 displays
the increments, showing that the 85 d8 amendment would prevent 880,000 more
person-years of impairment than the 90 dB alternative over the 20 year period.
Over the next 70 years, almost 9 million additional persen-years of impairment
would be avpided by implementing the 85 dB amendment as opposed to the 80 dB
alternative,

The data alsp signify some risk of hearing impairment to workers exposed

at noise levels below B85 dB., Table VI-5 shows that a more extensive hearing
conservation program covering workers exposed to as low as 80 dB would pre-

vent almast 100,000 additional impairments at equilibrium. However, the
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TABLE VI-6

CUMULATIVE PERSON-YEARS OF MATERIAL IMPAIRMENT PREVENTED
(25 dB Fence) (millions)

Years
Regulatory
Alternative 10 20 30 aq 70
90 dB a7 3.625 8.275 14,20 34,315
85 dB 1.06 4,505 10.37 17.845 43.30
80 48 1,175 5.09 11.808 20.265 48,675

Source: OSHA, Office of Regulatory Analysis,

TABLE VI-7

ADDITIONAL CUMULATIVE PERSON-YEARS OF MATERIAL IMPAIRMENT PREVENTED
(25 dB Fence) (mi1lions)

- Years
Regqulatory
Alternative 10 20 30 40 70
90 dB .87 3.628 B.275 14,20 34.315
85 dB .19 .B80 2,095 3.645 8.985
80 d8 JA15 .585 1,435 2.420 5.375

Source: 0SHA, Office of hegulatory Analysis.
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total cost of the B0 dB alterpative should include not only the extra $103,9
millian of compliance cost that employers would bear, but also the inconven-
rence and discomfort experienced hy those workers required to wear ear
protectors despite the relatively small risk of their incurring hearing
impairment from occupational noise, Moreover, certain legal and technical
considerations have precluded OSHA from making a final judgment on this
issue, Therefore, this regqulatory action does not lower the nitiation level
to 80 dB. Howaver, OSHA remains concérned about the risks from these lower
noise levels and will continue to study the implications of these exposures

while concurrently urging employers to include these workers 1n hearing

conservation programs.

Revised (Alternative) Monitoring, Training, and Audiometric Testing Provisions

0SHA has carefully reviewed the scientific data, evidence, suggestions,
recommendations, and other pertinent information and has found that it was not
possible to make quantifiable estimates of the benefits attributable to the
individual provisions (monitoring, training and audiometric testing) of the
final amendment because each requirement was developed as an integral com-
ponent of a comprehensive program. Many industrial noise experts agree that
workers will not use ear protectors often or appropriately unless their
cooperation has been gained as a result of educational activities. Thus,
monitoring, training, and audiometric testing do not provide benefits in and
of themsalves, but only as they support and enhance other aspects of the pro-
gram by heightening the awareness and motivation of employees and employers.
In the absence of carefully designed experimental studies, OSHA believes that

precise numerical estimates of these individual effects would be highly
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speculative. Nevertheless, the final form of each provision was based on
expert testimony in the record regarding those hearing conservation practices

generally accepted as necessary to safeguard worker hearing levels,

No Regulatory Action

OSHA rejected the "No Hearing Conservation Program" alternative because
data presented in Chapter V (Environmental Impacts) show that, in the absence
of & hearing conservation proagram, over one million people would suffer
hearing impairment caused by occupational nojse. OSHA has calculated that the
implementation of hearing conservation programs would prevent 212,000 indivi-
duats from suffering hearing impairments in the 10th year, 477,000 in the 20th
year, 696,000 impairments in the 30th year, 799,000 fn the 40th year, and
898,000 tn the equilibrium year and in each year thereafter. Moreover,

412,000 people would be prevented from crossing the 40 dB8 fence which indicates
a more severe impairment. Current hearing protector use may account for about
120,000 of these prevented impairments. Therefore the hearing conservation
amendment has.been selected and is expected to prevent 778,000 impairments in
addition to the 120,000 impairments which would be prevented due to the current

use of hearing protectors.. (See Chapter V for a detailed discussion of the

impairments prevented,)

Other Alternatives

Use of personal protective equipment as a permanent solution for noisy

conditfons. This option would provide employees with adequate protection

against most occupational noise levels, However, there are problems with
personal protective devices--including discomfort, lack of employee ccept-
ance, and the unsuitahility of transferring the burden of compliance From the
employer tn the enployee--which make this alternative less desirable than
engineering or administrative controls, Moreover, studies have shaown that

yorkers often do not receive -as much attenuation as laboratory tests of haaring
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protectaors would 1mply. Therefore, the effectiveness of this approach would
be uncertain. Additional information and studies will be required before a
final decision 15 reached.

Industry-specific noise standards. This alternative calls for estab-

lishing noise levels according to the currently available technology and the
economic impact in each industry group. This option will be considered as

new information is made available to the Agency on the appropriate feasibility
concerns for each industry,

Use of administrative controls as a permanent solution for noise control.

This alternative would protect workers from overexposure by rotating workers

in and out of noisy areas on a short shift basis., It is both a cumbersomeg and

expensive alternative, and its widespread application would be impractical or
prohibitively expensive in many cases.

Maintenance of the 90 dB Timit, but a required 85 dB limit for newly

designed occupational enviranments and those for which controls are currently

technologically feasible to meet the 85 dB limit. This alterpative, recommen-

ded by the National Institue for Occupational Safety and Health (NIQSH},
emphasizes the preference to eventually reduce exposure levels below 90 df,
although problems with the definition of "newly designed work environment"
could serigusly limit the usefulness of the alternative, To determine in what
work environments an 85 dB limit applied, it would be necessary to demonstrate
the date of design or production of equipment and facilities. This would
prove cumbersome for purpases of inspection and enforcement, However, this
alternative will be evaluated as additional information is collected by the

Agency.
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Conclusion
The data presented above demonstrate that (0SHA has thoroughly considered

and documented the need far requlatory action, assessed the environmental and
economic consequences of the anendment, and evaluated the implications of
selecting alternative regulaton programs, It was estimated that in the
absence of hearing conservation programs, over one million individuals would
suffer material impairment of hearing because of job-related noise. If hearing
conservation prcgrami effectively reduce at-ear noise levels by 15 dB, they
would prevent about 70 percent of these impairments by the 30th year, and
about B85 percent by the 70th year, following implementation. In addition,
evidence was presented to indicate that the incidence of extra-auditory health
effects, joh-related accidents, and worker absentee levels could decline
stgnificantly,

The complignce cast of the amendment was estimated at about $53 per
exposed ﬁarker and constitutes less than 0.2 percent of the profits in the
affected industries. This Tevel of cost can be financed easily without
causing major problems to the great majority of business firms in each indus-
try sector,

‘ Alternative initiation levels for the hearing conservation program
wore considered and rejected. Although this limited scope alternative would
reduce annual compliance costs by $90.6 million, its selection would permit
an estimated 189,000 additional impairments by the equilibrium year, Based
on this information, OSHA has concluded that most individuals, as well as
society as a whole, will consider the hearing conservation amendme to be a

Judicious investment in the quality of life for this nation's work 1arce.
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lexhibit 5, p. 43802

'zExhth 310-D. Col. D..Johnson, "Derivation of Presbycusis and Noise Induced
permanent Threshold Shift (NIPTS) to be Used for the Basis of a Standard on

the Effects of Noise on Hearing," Publication No., AMRL-TR-YB-128, (Wright-Patterson,
AFB, Ohio: Aerospace Medical Research Laboratory, September 1978).

vi-19




2k T T T AT T S 5 e

maoher e,

TR R T AL

T R R T 3BT T A L o TR T 9T

VII. RELATIONSHIP WiTH OTHER FEDERAL AGENCIES

The Noise Contrel Act of 1872, {42 HSC 4901 et seq.) gives the
Environmental Protection Agency (EPA) the lead for coordinating all Federal
noise regulations.

Noise regulations are primarily concerned with two distinctly different
problems, First is the regulation of noise seurces, such as airplanes,
traffic, and other noise problems which affect the general public health and
walfare, Agencies concerned with these problems are EPA, the Department of
Housing and Urban Development (HUD), the Department of Transportation (DOT),
and the National Aeronautics and Space Administration (NASA). Second 15 the

regulation of noise as it concerns individual work related exposure. Agencies

‘concerned with these noise problems are the Occupational Safety and Health

Administration (OSHA), the Department of Defense (DOD), and the National
Institute for Occupational Safety and Health (NIOSH).
This section includes a brief discussion of the noise regulation activi-

ties of each of these agencies.

Environmental Protection Agency

The passage of the Noise Control Act of 1972 created a central focus for
activities regarding poise control measures in the Federal Government. First,
this law provided EPA with the authority to coordinate Federal noise contral
programs. Second, it gave EPA the responsibility for promoting Federal research
and development related to noise and for providing technical assistance to states
in the area of codes and laws. EPA is also authorized to establish noise emission
regulations for construction equipment, transportation equipment, motors and
engines, and electrical and electronic equipment, as well as regulations on the

labeling of noisy products.
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Department of Defense

DOD s involved in extensive research programs that Qoncentrate on the areas
of occupational noise control and hearing conservation, operational aircraft
noise abatement, and construction specifications for noise control. DOD is also
studying the effects of noise-induced hearing loss on the efficiency of soldiers’
performance, rotary wing aircraft noise reduction, noise control within vehicle
interiors, and sonic fatigue.

The Air Force and the Army have set exposure limits for their personne!l
at 84 and 85 dB, respectively, based on slightly different regression equa-

tions.

Department of Transportation

Noise programs in 00T focus on research relating to transpertation noises
and, more receﬁt?y. in the certification of ajrcraft for poise level. DOT's
noise rasearch programs include truck engine noise, measurement and simulation
madeling of community noise levels related to transportation nojses, and research
of noise generation in the intermal combustion engine,

Studies undertaken by the Federal Aviation Administration (FAA), a com-
ponent of DOT, emphasize aircraft noise suppression and the adverse effacts
of sonic boot. FAA is responsible for setting air traffic rules in the
interaest of noise abatement such as specified noise levels on takeoff and

landing for new subsonic aircraft, In addition, FAA establishes national

policy on the protection and enhancement of the environment in the develop-

ment of airports.
Also, according to Benjamin O, Davis, Jr, FAA, Assistant Secr -ary for
Environment, Safety and Consumer Affairs, the Bureau of Motor Carrier Safety

(of the Federal Highway Administratfon) has issued regultations limiting
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interior noise levels for interstate motor carriers (Title 49, CFR, Chapter
111, Subchapter 8, part 393, published at 38 FR 30880 on November B, 1973).
These regulations are based on the 0OSHA 90 dB/8-hour criterion; and incor-
porate a simplified test procedure for vehicle inspection. In addition, the
United States Coast Guard has issued noise level regulations adopting the OSHA
noise standards for persons onboard gas turbine vessels {publicly owned
vessels are excluded)} and is currently preparing an amendment to extend this
coverage to all vessel personnel exposed to noise from aperating machinery and
retated systems (46 CFR 58.10-15). A simitar regulation is currently being
considered far railroad personnel by the Federal Rajlroad Administration of
DOT, again based on the OSHA regulations, While DOT standards are currently
based on the 0SHA 80 d8/8-hour criterion, future lowering of this noise level

requirement could he reflected in modifications to DOT standards.1

National Aeronautics and Space Administration Noise Activities

Anather agency that has been involved in extensive aircraft noise research
is NASA. Some areas of recent investigation include reduction of aircraft noise
at the source, neise propagation, effects on receptors, and approach trajectory

modification,

National Institute for Occupational Safety and Health

i i e e a2+ e B2 e

NTOSH, within the Department of Health and Human Services {HHS), carries out noise
studies relative to industrial noise exposure, To support OSHA's efforts to reduce
noise-induced hearing loss, NIOSH has undertaken research to define occupational .
noise 1imits for hearing conservation; to assess fndustrial noise effects on
overall health, safety and performance capacity; and to consider the differential

diagneosis of noise-induced hearing loss cases. NIOSH's criteria document on
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noise was amang the sources used by OSHA in developing the hearing
conservation admendment.

The Mational Institute of Environmental Health Sciences and the National
Institute of Neuroltogical Diseases and Stroke within HHS have been similarly
involved in research concerning the auditory, pathological, and mental effects
of noyse. Their research has included areas such as the effects of noise on
speech discrimination, the annoyance factor associated with high sound levels,

and the efficiency of various types of hearing aids.

Department of Housing and Urban Development

HUD is concerned with noise problems related to housing site selection,
structural characteristics of buildings, and land use planning. Current activitijes
include the development of comprehensive urban noise survey methodoiogies and
metropolitan aircraft noise abatement policy studies. In addition, noise level
limitations have been established in HUD projects located near airports and in

other HUD assisted profects.

Department of Commerce

Research and measurement programs directed toward noise abatement in DOC are
conducted by the National Bureau of Standards (NBS). One NBS study is investigating
new measuring techniques for the subjective factors of loudness, noisiness, and
annoyance. NBS §s also conducting research on calibration procedures for measuring
equipment, audiodosimeters, ear protective devices, as well as on the noise

characteristics of passenger car tires, foys, and postal sorting machines.

Nepartment of Interior

According to Stanley D. Doremus, Deputy Assistant Secretary of the Interior,
Noise Control Research, Bureau of Mines (BOM), Department of Interior {DO1) studies
include fdentifying and attenuating noise, monitoring of noise, exposure, and

requiring certified personal protective equipment.
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To illustrate, in a (BOM} study of the identification and abatement of
noise sources in mine machines, suitable control measures applied to the chain
conveyor of a coal loader reduced the noise generated by the machine in an
underground coal mine from 108 dB to 95 dB.’

In the continuing effort to provide adeguate monitoring of noise in
the mine environment, an evaluation of commercial, personal audiodosimeters
was completed. Based on this work, the Mining Enforcement and Safety
Administration (MESA) has formulated rules for the use of dosimeters under-
ground and specifications for their procurement for MESA personnel. The
dynamic range of the Bureau-developed audiodosimeters was extended to provide
the coverage down to 85 dB that would be required by new noise standards now
being considered. The time-resolved audiodosimeters were revised to provide
increased memory and equipped with readouts that now make it possible to
process data directly in the f1e1d.3

In addition, a stereo version of the BOM discriminating earmuff was
developed that gives the miner the directional information necessary to assess
roof nofses. Extensive evaluation of earmuffs showed that the discriminating
earmuffs provide excellent protection above 90 dB while permitting normal
hearing below that level. As an offshoot of these investigations, an audfo-
visual course was prepared to instruct coal miners in the need for and proper

use of personal hearfng protection.4
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VvIIT, COMMENTS

Comments on the Nraft Environmental fmpact Statement (DELS) an the
praposed standard for occupational exposure to noise were solicited by notice

in the Federal Register published June 16, 19875 (40 FR 25525). OQOSHA received

29 written submissions in direct response to the DEIS as published in June
1975, The majority (27} of these comments addressed the feasibility of the
proposed standard to protect public health and welfare adequately and to pro-
vide the necessary protection to insure that no employee will suffer material
impairment of health or functional capacity. Sixteen (16) letters directly
addressed the contents of the DEIS with some concern as to whether the state-
ment provided an adequate detailed and comprehensive analysis of the noise
issues. {See Appendix B - Anderson, ANPA/RA, Barrows, Crowell, Davis, 8.,
Davis, L.. Doremas, Grant, Grimes, Marienthal, Muir., Myers, Pennington,
Prokop, Taylor, and Watts.) The remaining 13 letters either had no specific
comments or stated general approval or disapproval of the proposed standard or
certain aspects of the proposed standard., As a result, the scope of the

Final Environmental Impact Statement (FEIS) has been expanded from the DEIS

to include a consideration of submissjons received by QSHA. However, it should
be noted that this FEIS focuses attention on those environmental issues per-
tinent to the hearing conservation amendment to the current noise standard,

To the extent that comments were addressed primarily to the substance of the
proposal rather than to the environmental consequences of the proposal or the
final amendments, OSHA has determined these comments are more approporiately
dealt with in the Preamble to the Hearing Conservation Amendment. Thus, the FEIS
responses to the comments received will be given in light of this amendment. '
Written comments were received from the various Federal agencies and private

industries identified in the fo)lowing pages.
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Federal Agencies (11)

H.L. Barrows

Deputy Assistant Administrator
U.5. Department of Agriculture
Agricultural Research Service

Washington, DC 20250

Paul Cromwel}

Acting Director

Office of Environmental Affairs

U.5, Department of Health,
Education and Helfare

Washington, DC 20210

Charles Custard, Director
Office of Environmental Affairs
1.5, Department of Health
Educat 1on and Welfare
Washington, OC 20210

Benjamin 0. Davis

Assistant Secretary for
Environment, Safety and

Consumer Affairs

.S, Department of Transporation

Nffice of the Secretary

Washington, 0C 20590

Stanley Doremas

Deputy Assistant Secretary
of Interior

U.5, Department of Interior

Washington, OC 20240

Lindsey Grant, Director

Office of Environmental Affairs
1.5, Department of State
Washington, OC 20520

viIr-2

Gieorge Marienthal

Deputy Assistant Secretary
of Defense

Environmental Quality

U.5. Department of Defense

Washington, 0C 20301

David 0. Meeker, Jr., FAIA, AIP

Assistant Secretary for Community
Planning and Development

U.5. Department of Housing and
Urban Development

Washington, OC 20410

Sheldon Meyers, Director

Office of Federal Activities

U.S. Environmenta) Protection
Agancy

Washington, OC 20460

Warren R, Muir, Ph.D

Senior Staff Member for
Environmental Health

Council on Environmental Quality

722 Jackson Place, N.W,

Washington, DC 20006

W. H, Pennington

Assessment and Coordination Qfficer

Division of Biomedica and
Environmental Research

U.5. Energy Research and Development
Administration

Washington, DC 20545
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Private Industry {18)

David M. Anderson

Manager, Environmental
Quality Control

Bethlehem Steel Corporation

Bethlehem, PA 18016

Letitia Navas

Cnordinator

Urban Environment Conference, Inc.
1714 Massachusetts Avenue, N.W.
Washington, OC 20036

Arthur B. Dayton, Jr.
Engineering Manager

Risdon Manufacturing Company
Naugatuck, CT 06770

Danal A, Gray, Jr.

President

The Naugatuck Valley Industrial
Council, Inc.

30 Holmes Avenue

Waterbury, CT 06710

Francis P, Grimes

Staff Representative

Safety and Health Department
United Steel Workers of America
Five Gateway Center

Pittshurgh, PA 15222

Vincent J. Hanlon

Vice President and Geperal Manager
Risdon Manufacturing Company

2100 S, Main Street

Waterbury, (T 06706

Everatt E. Harris

Manager, Production Operations
Linen supply Association of America
Past Office Box 402427

975 Arthur Godfrey Road

Miami Beach, FL 33140

VIII-3

F. Donalg Hart

President

American Gas Assocration
1515 Wilson Boulevard
Arlington, VA 22209

G. 0. Keutgen
Executive Director
Ford Motor Company
The American Road
fearborn, MI 48121

Rufus W, Miller, M.D.

Chairman, AOMA Committee on
Noise and Hearing Conservation

6060 W, Bristol Road

Flint, Ml 48554

William R, Petricone
Vice President

Torin Corporation
Kennedy Drive
Torrington, CT 06790

William H. Prokop

Director of Engineering
Services

National Renderers Association,
Inc.

3150 Des Plaines, IL 60018

William D. Rinehart

Vice President

American Newspaper Publishers
Association/Research Institute

1350 Sullivan Trail

Post Office Box 598

Easton, PA 18042




E. M. Stoddard

Trustee

Southern Idaho Forestry Association
Box 1991

Boise, ID 83701

S. 6. Sweet

Vice President

The Eastern Company
112 Bridge Street
Naugatuck, CT 08770

Darotd W, Taylor

Director of Engineering
National Clay Pipe Institute
1130 17th Street, N.W.
Washington, DC 20036

Carl Toothaker

Vice President, Manufacturing
Uniroyal Consumer Products

Division of Uniroyal, Inc.

Naugatuck Footwear Plant

58 Maple Street

Naugatuck, CT 06790

Glenn E, Watts

President

Communications Workers of America
1925 K Street, N.W.

Washington, OC 20006

The comments received from the.above are attached as Appendix B of this

FEIS. In addition to these written comments, al} data, information, views,

and testimony on environmental impacts received into the record for the noise

rulemaking proceeding have been reviewaed and considered in the development

of this FEIS.
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IX. APPENDIX A
FEDERAL REGISTER NOTICE - PROPOSED REQUIREMENTS
AND PROCEDURES FOR OCCUPATIONAL EXPOSURE TO
NOISE
(39 FR 37773 - 37778)
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proposedrules

37773

This asction of the FEOCRAL REGISTER containe nolices {4 the publlc of the proposed ladusnce of ruths and raguialions, The purpese af
thesa nolicas Is 1o give thisrastad persons an vppertunily Lo parifelpata In Lha rule making ptior I tha adeptlon ol Ihe Nnal nulas,

DEPARTMENT OF LABOR

Cecupaiionol Sofaty and Haolth
Administration
[29 CFR Part 1910]
{ootket o, O3H-11}

OCCUPATIONAL NOISE EXPOSURE
" Praposed Requiremonts and Proceduros

I, Background, On Atqust 14, 1073, the
Nottooal Institute for Occupatlonmd
Bafoty and Health (N1OBH), Depart-
ment of Health, Fducation, and Wellars,
provided to the Depntiment of Lobor &
cHlerla pockpge, "Occupntional Expo~
aitre to Nolse* (HBM 73-11001), in ag=
cotdnneo with section 320(n}¢3) of tho
Oceupationnl Hnfoty nnd Henlth Act of
1070 (84 Btat. 1010, 20 U8.C. adh,
Thereupon, tho Asslstant Secrelary of
Latior for Qecupational Satety ond
Honlth appolited o Standarda Adylsory
Comumlitce an Nolo under aectlon 7ib)
of tho Act (84 Btas, 1007, 20 U.8.C, 056).

The purpose of thls Cominiitee was tn
vbtain and evoluate additlopnl fecom=-
mendations from labor, managemeont,
government, and lIhdependent experta.
‘The Commlittee I its dellbératlons eon~
aldered 138 written comments directed to
it by Interested parties, n3 well as nu-
merous ornl presentations, It transemitied
rocommendations for o revised standard
to the Occupntional Safety and Health
:.pd;;mmmuon (O8HA} on Decembuer 20,

OBHA hns evaluated the information
and cecommendations contained Ln the
NIOSH critetin packago and the Advi-
‘aory Comimnitieo's réport, The OSHA pro-
podal set forth below incorporntus these
recommendations with several additions
and modifications.

IX. Exposure timits, The current stand-
Ard ot occupationnl notss expoaura Hm=
its an employee's axposurs to 20 dBA,
A8 an elght hour time welghted nveruge.
NIOSH indicated & need for reducihg
thia elght hour exposure level ta 85 dBA,
but was unable to recommend a specifiy
time perlod after which the 85 dBA nolr:
lavel should become effectlva for ofl in-
dustry due to the unavailabllity of sufli-
elent data relnting ta technologicnl fensi=
biltty of this level, Therefore, NIOSH
reluctontly concurs with the generally
acceptabla 90 dBA occupational expoe
aure level for an elght hour day, The
Advisory Committee's fina] report rege
ommended tetalnihg the 00 dBA permls.
aible Umit for att eight hour day,

The Environmental Protectlon Agenicy
(LPA), bualng its recornmendntions on
A roview of hearing lmpairmens riak,
has recommended that OSHA reduce the
limit ot least to 85 dBA, EPA, which
toviewed the draft atandard proposal
under the authority of section 4¢c)
of the Noise Contrel Act of 1972, fur.
ther recommended that additionnl stud.
ies be undertaken to explora reducing
the permilssible level still further at some
future date.

with regard to the risk of hearlng
loss, ©OBHA recogniges that compnia-
tively more workers will be nt lower prisk
nt 85 dBA than nt 90 dDA, However, wo
olso recognize the technicnl fensibthty
problema and the cénngeniic UNPRCE A=
cinted with an 85 dBA requirement as
reflected in the Bolt Buranek and New-
man study and In the draft Environs
mentai Impact Seatement. Therefore,
OBIIA proposes to keep the level nt 00
dBA until further emptrical data and in-
formatioh on the health risk, iensiility,
and ceonomlie impaet indicate the prucs
ficalily nnd nccefaity o! on 8% dBA ro-
Qulremcnt, We feel Lhat the prosent lewed,
when coupled with u stringent hearlg
conservatlon progrum beglanipg at 85
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dbA, will roduce tha risk to an aseeptablo
lovel durlng thie perlod of further coneld-
ermton.

OSHA |5 aware of severn] studles cur-
rently under way wint may provide nddi-
tlohal information for this determina-
tion In additlon, the audiometric tosts
Ing progrom required by thia proposnl
£hould provide even inore informatton arn
this ias1e, OBHA nino remiests any avalle
nble Infermntion thiat ean heip clnirly
the question af parniissible lovel,

Aneolher consideration In determinlng
the permissible exposure level 1s the ap-
propriate doubling rate. This rate ia the
amount by which expaosure intensity mny
bu Incrensed when exposure time is de-
creased, For example, the § a3 doubllng
rate incorporated In Lhe preacnt stand-
ard and contlnued in the proposal would
nllow an exposure of 05 dBA for 10
hours; 00 dBA lor 8 hours; and §3 dBA
for 4 hours,

EPA recommended & doubling mte of
3 dB, While the 3 dB doubling rata is
hypothetieally correct for uninterrupted
nolse exposure, naise expogure tn Industry
is normally iterrupted since there ore
several bresks In the day'a wark, QSHA
aprees with the Advisary Commitles Lthat
the doubling raie should be adjusted to
take Into account the various breaks
which ccocur in a workday, Therefare,
OSHA belicyes Lthat a doubling mie of
§ d1) {s more appropniate than 3 dB,

The preasit OSHA standard recoimne-
mends that impact or impulss sounda
not exceed o peak sound pressure lovel
of 140 ¢8, Tha Advisory Commitieo sug-
gogted that this iimit be made mandatory,
O8HA has made an addition to the
Advisory Commitiee's recommepdation
with respect to impulse nolse cxposurs,
because the actual exposure is o simma-
tion of the peak aound laveln of the ime-
pulsos and the number of Umpulses,
QSHA proposes to limit exposugoe to Ima
pulses ot 140 dB to 100 per doy and to
permit a tenfold Inercase In the numher
of Impulses for each 10 dB decrease in the
peak pressure of the impulae, For ex-
nmple, the number of impulses allowed
ot 130 d¢B would be 1000 por doy and
the number of Impulses nlowed at 120
dB would be 10,000 per day, This pro-
posal is In accordnnee with the erlterion
proposed by McRobert and Wared (H,
McRobert and W, D, Ward, "Damage
Risk Critatia: The T'rading Relation Be
tween Intensity and the Numbe? of Non-
Reverberant Impulses, *J, Acoustic. Boe,
Am" §3: 12971300 (101D,

IIT. Cantralt, Tho current standard
states that feasible enaincoring and sde
milnistrative contrals siall be used to re-
duee nalse exposure to within permisible
levels, If such conttols ure not feasible
or chnot reduce the sotnd levels to
withiin peemissibie Miits, then persohal
profective equipment shall be used to
Acliieve comipllanee with the atandard,
This propainl continues Lhe requirenient
thnt engineening  and adminlstrative
cantrols be applird tirst to reduce noisc
to within permwssible levels, The proposal
alse makes it clenr that U engincering
and administrative controls nre hot sulil-
elent Lo reduce nolsc exposure to within
permlssikie lovels, such cantrols must

PROPOSED RULES

nevertheless e used ta reduce exposure
to the greatest extent feasihle nnd must
he supplemented by personal praotective
equipment o acltlove comipliance. The
pruposnl requirca that nll englocering
and adminlstrative controls he !mple-
mented, except whera thev are infeasitle,

1t 1a the opinion of OSHA that general
use of hearlng nprotection deviees os a
primary menna of conlrolling nolse ex-
poaure {a not pood Indostyin] hyplens
practica. It 13 not o salisfactory method
of reduclng notse caxposure due to ad-
ministintive diMeuities commonly asso-
clated with the wae of hearing prolective
devicea. Thua, while heating protective
devices might technieally afford the sama
protection as engineering controls, ex-
periches haa shown that the protection
affarded i1 diminlshed by the diftculty
of manngement In requiring thelr wse,
workers' realstance to using them, and
improper was and Improper maintenance
of such equipment. Accordinply, except
in certain limited ecircumstances this
proposai relles primarldy on engineericg
snd adminlitrative controls to reduce
employee neolae exposure, OSHA has,
however, recelved numerous recommens=
dationa to permit tho use of hearing
protective devices in leu of expensive
engineering controls to reduce the work-
placa notae lovel, Same claim thut hear=
Ing protoetive devices nre ny effective as
engiueering controls i reducing nolse
expoaure And may even have the added
beneft of reducing worker exposure far
below 85 dDA, Therefore, it hns baen
suggested that the employer be glven the
¢heine of which method la utilized to
achisve complianca with the atandord,
In view of the controversy surpounding
tha desirubllity of using protective des
vices Lo reduce cmiployee nojse exposure,
QaHA will welcame and consider any
athmissiona concerning the eficotive use
of these devicea,

IV, Hearing conservation praogram.
Due to the wide vartiation ln susceptibllity
to hearing losa from nolss, it 13 not pos-
alble to dotermine a sound level ¢xposurs
which will prevent all hearing loss In
o)l membera of an exposed population,
The propoeed requircment for o hesring
consgrvation program  that includes
rudiametrie testing will prevent, or at
least mintmizo, perinanent nolse induced
henring loss by jdentifying thosa workers
eapecially susceptible to nolse, Audlo-
maetris testing will be ipitiated for all
employecs with elizht holr noise oxpo-
sures of 85 dUA or higher, Tlie audio-
metrie teating program will also be ree
quired for those employees who wear
nersonal pratective equipment to regues
their nolse expocures, Testing {3 neces=
snry for Lhese employces to assuro that
Lelr hearing protectovs ore being used
effcctively,

OBHA belleves that the audiometric
testing pronram will detcet any changes
tn heardngg level In these workers 8o that
the employer run adopt eorrective ne-'
tion and Inderin cninleyees belore tho
chnnges become signllleant, In order for
the resutta of such a testing prorram to
he valld aoel ntenaang ful, Lhe amdlometric
cnvironment and technlauo must be well

atondardized and stuble over a sufMclent

number of years to represent a stenlifl.
eant [raction of the employee's working
e, It Ls also easentint thnt these fnctors
be repsonably tdentleal from one em-
playment g snothier. Mot Lliese reasona,
mandatary tequiremsenta are proposed
for pudiotietrie test rouma sud the calbl-
hration of endiometers (n Hie Appendix
aof Lhis praposat,

V. Muondtarinn, Althioiieh the evrrent
stamedard requires exposutres Lo be con-
trofled within specifled limits, It does nat
expliciily require monltoring of the sound
tevel f the employee's surroundings ner
mensurement of the individual employ-
ee's resulling exposure. This proposal
makes monitoring and measuring re-
quirciients explicit, It requizes the cm-
ployer to determine If any emnployee 13
exnosed Lo an eight hour time welghted
avernge of 85 dBA or above, If anv em-~
filoyees are so exposed, the employer
must ldentify such emiplovees and meas-
ure thelr exposure. The propesal also
prescribes the minimum acceptable ac-
curacy for monitaring Instruments,

VI. Records, The proposal mauires the
malntenance of records of the results
uf required mensuring, monitoring an
the calibration of the Instruments used
thereln, Emplayers are requared o retalp
employee audlograms for the duracion
of employment plus five years: retention
of othier records is requiped for five years,
The propoaed period of retention of Lhess
records reflects OSHA's evaluntion of
thele future usefulness to employers,
employees and the government,

In addition, the proposal Implementa
the requirements of sectlon 8(e) (3) of
the Act (B4 Btat 1590, 20 U.8.C, 857),
which conecarny, among other things, em-
ployeo access 1o monitonug records,
Accordingly, the proposal contains pro-
vislons concerning the employes richt to
observe monltoring and provisigny assur-
{ng employees and former emplovees no-
cess Lo revards of noise exposure. In adeld-
tion, the proposal would require that
prompt wencten neotification be given to
any employee who has been exposed W
Noise in excess of the perousyble limits,
This notification must be accompanied
by o statement of the corrective action
belng taken,

Accordingly, pursuant to section 61h)
and BeXtd) of the Williams-Steiger
Qceupational Bafety and Henlth Act of
1970 {84 Stat. 1563, 1599 20 U.S.C, G535,
4573, Secretary of Labar's Order No. 12—
T 436 FR 8754), and 20 CFR, Part 1911,
1t is hereby proposed to revise § 191095
of Title 29 of the Corle of Federn! Regu-
lutions ns sed forth below,

Welttens data, views. and argunents
canedrning the proposal may he mualed
to Ducker Ofcer, Docket OSH-11, Geely-
pational Safuty ~nd Health Adminustra=
tion, Room 2 1726 M Slrect, W,
Wnshington, L 20210, on or befure
Ducomber 8, 1V The diekn, views, and
praumenis wisd . avadlable for public
inspecliun and copying at the above
milidress,

Pursuant to 20 CPR 191111 (b)Y apd
{ch, Intereated persons may, n additlan
o fing writlen matler oy peavisded
above, fle objections W 1Be proposa) nnd
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request an Informal henring with respect
thercto 10 accorlance with tho {ollowlng
condlliona!

(1) The objectlens must include the
name and addrens of the abjector;

12} Tho abjections must be poat-
marked on or hefors December 0, 1974,

(3) ‘INe objectlons must speelly wilth
particutarity the provision of the pro-
posed rule ta whirh objection 3 tilun,
and must state the grouswds thevefor;

(4) Each objection must bo sspurntely
stated nnd nwnbered; and

(&) The abjettlons must be accom=
panled by o summory of the evidence
proposed to bo adduced ab the rbquested
Liepring, '

As proposed, § 191095 would read sa
fallowa;
[ 191095 Occupntionsl noie sxposure,

(n) Application and purposs, This soe-
tion applles to occuphtional nolig ex=-
poaures o employments covered In this
part. The purpose of this standard la to
establish requirements and procedurcs
that will minimize the risk of permanent
hearing impalrment {rom esposure to
hazardous levels of nolao in workplaces.

(b) Definitions, "Adminlatrative cone
trols" means any procodure which limits
dally nofsg cxposure by contrel of tho
work schedule, Mearing proteclors do nok
constitute adminlstrative controls,

“Assistant Sccretary’ tho Aasistant
Secrelnry of Labor for Octupatiohal
Safety and Health, UB. Depntment of
Lahor, of his designes,

“Audjogram” a graph or table of hears
ing jevel ns o function of frequency thas
1s obtained from an nudiomotrie exam-
tnntion, ’

“Baseling audlogram” the {irst sudio-
grom tokeh during employmont with tho
current employer,

“Certified audlometrie tethalelun® nn
Indivigual who meots the Gralning ra-

PROPOSED RULES

nulrements specificd by the Tulersociety
Commities on Andiametric Teclinlclan
Trainlng (Amerienn lndustrlnl Hyriene
Associntlon Journal, 27:303-504 {May-
Juns 196677 or wiho la certilled by Lhe
Councll of Arcreditution In Oucupational
Henrlng Consctvation,

“Daolly nolse dose” (D} the cumulnllve
nolse exposuie of an employee during &
working doy,

LA (deribreli—— A=welghiled) ~a unit
of menaureinent of sound level corrected
to the A=——welrlited scale, as defined in
ANSI Bl.4-1071, using o reference level
of 20 milcropascals (2X10 * Hewlonn per
sguarn meter),

"Director” the Direclor, Notionsl In-
stitute for Qccuputional Safety ond
Health, 0.8, Department of Health, Edu-
catton, and Wellare, ar his designee.

“Engincering conitrol” any design pro=-
cedurn that reduces the sound levol.

“Hearing level” the amount, ln decl-
Lels, by which the threshold of sudibilty
for an ear differs from tho standard
sudlomotric reference level.

~Poak sound pressure level” the peak
Instantancous pressure exprossed in decl=
bels, tsing & referenco level of 20 micro~

cala,

“Workplacs sound level” ths sound
level measured ot tho employes's polnt
of expoture.,

“Impulse of impoct nolso"—=4 sound
with a rise time of not more than 36
miliiseconds o peak Intenoity and a
duration of hot more than 500 millisec=
ofida to tha time when the leval 15 20
4B below tha penk, If tho impulses reour
at intervals of less than one-halt second,
theydlhnll lio comwidored an cohtlbuous
sound, '

“glgnificant thireshold shift" an aver-
nge shift of more than 10 AR At fro-
guancles of 3000, 3000, and 4000 Hs rela-
tro to tho baseline sudiogrm In elthor
11,3

PERMITTED DunATIoN "1" {Houra)

) JiTH

fc) Permissible exposure lmits.—t1)
Steadu astate noftse—sinple fevel, Iy The
nerintalbie expoature Lo continious noise
shull not exceed an cipht hour thne-
welulhited averags of 00 dDA with
doubling rate of 5 4BA. For discrele per-
missible time and exposure lmits, refer
to Table G-1/n, which ls computed frem
the farmula I purageaph (e (EX (M) of
Lhls section.

Taptx CO~-16m

Time Timc
premaried

fhonre

Sound

1=
1-10
1-6
1-¢
052

10 cecmnmena

(1) Whero Table O-16a does not
reflect actual exposure times and levels,
the permisstble exposure to continuous
nolie ot & single level shall not exceed o
tima amount “T" {in hours) computed
by the formula:

e 19
= SR

whera “L" ls the worknlace sound level
measured in dBA on the slow scale of a
atpndord sound level meter, The rela-
tlonship between time and sound level
ia doplcted in Figure OG-0,

(2} Steady stnle noise~—£wp or mora
levels, Expoaures Lo continuoua nolse at
two or more leveln muy nok excoed o
dalty nolse dose D of undty () whoto
*I'" {a pomputed by tho formula;

R -

2=y T, b
whero © ia tha nctunl durnton of ex=
posuro (o hours) ol a glven steady-siale

Y
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nelso level; ond 1 s tho nolse exposuro
Hendt (in howw) for the level presant durs
ing tho time C, computed by tho lormula
i panpraph (@) ilr o) of this section.

(3) Maexitum steady slate nolse levet.
Exposures to continuous nolso shall not
anceed 115 dUA, regardiew of any valuo
eotuiited In paeageapha (2} (1) oF (¢) (2)
of Uil acctlon.

(&) luipulaa or impact noise, () Exe

< - - »
5= i b o ° <
a e = =
] [ a
a3 1 [
w= = a
’.'x L~
us g hN
g3 8
[~ |
]
0 @ -
< LA
r e =
P //
R ]
o

posured to Lnpulse of lmpact nelse shatl
naok exceed & puesk sound pressuwe Jevel
of 140 di3,

() Expoaurcs to lmpulses of 140 dIb
aholl not exceed 100 such impwses per
uny, For each deerease of 10 dli 1 the
Prak sound pressire Jevel of the lopulse,
the number of tmpulses Lo whicli employ-
ooy are expoocd iy be lucrensed by a
fncior of 10,

14, 1974
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(d) AMonllorfag—(1) Dgly, Bacl em-
ployer shadl determino It pny employee
Ia exposcd to a dnily nolse tevel dose of
0.0 or alove, nnd shall determine If any
employee 13 expoacd to Linpuise ar lmpnct
noiso in cxeens of the exposure permitied
by pamgmph () t4) of thiy sectlon.
Buch delerminatlons sholl be made:

{1y Al lenal pnnunlty, and

U Within J& doys of ay change or
modification af equipment or process, or
other workplice or work praclco miodl-
flcations nifecting Hie nodso juvel,

(2) Procedure, Il . determinntiona
mude pursuant to pareagraph (d) (1> of
this scction revenl any employee expo-
sure to i daily nolse dose af 0.5 or abovo,
or exposure to Impulse or impact noise
in excess of that permitited by paragranph
(el (4) of thia section, the employer

all:

(1) ldenstify all employees who may be
ED exposcd;

{il) Meusure the exposury of tho em-
Bloyces so Identified; and

Iy Make all nolse level measura-
ments with the mierophone of the sound
measuring  Instrument at a poaftion
which most cloaely approximates the
nolse levels ot the hoad position of the
employee during normn! operntions.

(3) Bquipment, () Medasurements of
stendy state nolse exposurcs shall bo
mate with o sound level meler conforni-

.ing ny a minimum (o the requirements

of ANS1 51.4-1971, Typs 3, and ot to an
A-wvelghted aloty reaponsc or with an
audiodosimeter of equivalent accuracy
and preclsion, The unlt of mensurement
shall be decibels ro 20 micropascala
A-tveighted,

(i1} Measurements of Impuls or im-
pact nolse exposures ahall be mado wvith
& sound level meter conforming as o min-
imum to the requivenients of the ANSI
81.4-1971, Tyno 1 ar Type 3, with a peak
hold capablity or occesnory, For penls
hald meaaurements, tha riso time of the
strunicntation) shall be not more than
50 mderosecands, Tha deeay rate for tha
resk hold featuro shall bo leas than 0.00
deeibels por accond, The unlt of meanne-
ment shall be ducibels poak sound prese
&ure lovel re 20 micropascils,

{(4) Calidration o} equipment. An
neoustioal ealibrator aceurnts to within
Plus or mints one declbiel ahull be used
to verily tho before and after calibration
of ihe sound measuring instrument on
each doy nolse measurements are taken.

{5) Obscrvation of monitorinp—il)
Duty, The employer shall give employees
or thelr representatives nn opportunity to
observe nny monitoring of the nolse levels
In the workplace wlhilch Is conducled pur-
auant to this section,

un Notificatton of cinnloves rigkt,
Writlen notice of Lie opportuntty tu ali~
serve the monitoring venuired by thiy sce-
tlen shnll bo prominently posted in o
pirco regulacly vislied by affectel ein-
Ployees and whare tiolleces to employecs
nvo usnnlly posted. The cmployer’' ahinll
tnke steps to insurs that thle notice ia
not nltered, defaced, or covored by other
materiol,

(A} ‘Tha notlco shall ho posted at lenst
threo working days before moniloring 1a
scheduled to oceur,

PROPOSLD RULES

(W) The notlee shinll 1wl the Ume and
pluce where monitoring will Lalie plage,

Q) "The emnployer inay reiiire the em-
playee oy the emmployee representative to
rive ndvance written vatstleatlon of -
tent to obverve sucly monitor i,

(1) Efercisoof apportuily (o ohserpe
taniloring, (AY When observatlon of the
menloring of tho workploce [or nolse
levely requires entey Into ah avena whore
the uae of personal protectiva devices |s
renulred, the employer shal) provide asd
tho obscrver shall use such cquipment
and comply with o)l other applicable
safety procedures.

{B) Observers shall be glven an ex-
planation of tie procedure to be follawed
in measuring the workplnce nolss level,

(C) Qlscervers sholl bo  permitted,
without Inteiference with persons pere
torming the monitoring, to:

(1) Visuolly observe al! steps related
to the collcoting and evaluating of the
nolse level dota thot are Leing performed
at the timo;

{2} Record the results obtalned; and

(3} Haove 4 demonstration of the enli-
bration function tests of the monltoring
equipment when tho calibrotions are pers
formed ot tho workailo before monlitor-
ing; whera the calibrations are not pere
formed ot the workatte, the techniques
shinll be explained,

(a) Afethods of compliance. (1) Whoen-
ever employdes are exposed to workplace
sound loveln exceedlng those permdtted
by paragraph (2) of this section, engt-
neering and acminiatrative controla atnll
be utilized to reduce employes nolse exe
poaura t0 within permislble limits, exe
cept to the extent that such controls aro
fot feaadble, 1f such-controls fall to rae
duce sound Jovels to within the permia~
sbla limita of parngraph (e) of this sec-
tion, they shall be used to reducs the
sound levela to tho lowest level femalblo
and shall bo supplementad by parsohal
protective oquipment in acoordance with
paragraph (1) of this section to further
reduco Lhoe nolso expomire to within pers
missibla limita. Where tho engineering
and adminlairative conticla which have
beon implemented do not reducs the
sound lovela to within thoe permissible
lmita of paragraph (el of us section,
the employer shindl continue to develop
and Laplement enrineoring and ndminis-
teative controls s they become fenatbla,

{3) A program shall be cstnbiishied and
implernentad to redice exposures to
within the peimrissibla exposure Umid, or
to the greateat extent fensible, solely by
means of enpinesring controls, 'Written
plans for such o program shail be do-
voloped eud fuimishied upon ronuest to
authorized tepressntatives of the Asslyt-
ank Sccretaty and the Director,

(2} Excenllon, Henrlng protectors may
bo provided to, and used by an employeo
to limit nolse expoaurces in el of tensiblar
enpineoring nid adminlsirntiva conhirois
A tho employee's eXposure occuts on o
moto thian one day per werk,

ty Jiearing proteclors, (1) Heordng
protectors shall be provided to, and used
by: (1) Employees recelving o dally nolse
dose between 0.8 and 1.0 {u duily nolsc
dose of 0.3 Is equivalent to on clzhis hour
timo welghted oxpoaurs of U6 dBA) if

thele autiarrams show any sgulflennt
theeshaold shife:

(1 Bmployers who receive nolse ox-
posures i excess of the limlis prcoribenl
in paracraph ) ef Lhis sectlont (A}
DPurlm the jrertud requived Tor thn fon-
pHemsenkadon of fensihle cnpinecring and
utlrlalstrntive conleols: b i instanees
where enpineering i ahiningtralive
conlrols are fensible only to & linuled
extent; or (€1 In lnstances wheve civgi-
nevrn and adeniteve conlivly live
Leen shawn to be infeasiile,

$2v Hearlng peotectars shall regduce
cmployee nolss expoesure to witiun Uie
Urnlis preservibed In payagmph o) of Lhis
sectlon,

11) Procedures shall be established and
iinplemented to assure proper {ssuance,
malatenance, and tralung in the use of
hearing protcctors,

1) Hearing conscrration—(1l} Gene
eral. (1} A hearlhp conservation proninin
ahall be estabiished and matntained for
employees who:

(A} Recclve o daily nolse dose equal to
or exeeeding 0.5; or

$8) Ave requtrod to wear hearlng pro-
tectors pursuant to paragraph (£ of this
aection,

() The hearlng copservation pro-
gram shall include at least an annual
audiometric test for nfTected cnyoyees
at no cost Lo such einployees,

(D If no previaus brsellne audiogiym
exists, a basellne audiogram shall e
talien within 90 daya for each employee
(A)rwho reccives o dally nolds doss of
0.5 or abave; or (B} who 1§ required to
wear hearing protectors pursuant to
parsgraph () of this section,

(v) Esch employee’s annual audlo-
gram ahall be examined to determine it
any sigaillcant threshold shife tn either
ear has ocourted relative to the basellne
audiogram,
tvliA} If o significant threshold shify
in presens, the employee shall be retested
within one month,

(B) If tha shilt pessista; (1) Em-
bloyses not having hearing protectors
shall bo provided with them in accord-
ance with paragraph (1) of thiy section;

{2) Employecs alrendy Laving henring
protectors shnll bo retrnined and rein-
sticted In the wee of hearing protectars.

(3} The employes shall be notined of
tho shift in hearing leve),

(2) Audiometric testing, (1) Audio-
metrlc teats shall be ndmintstered by B
certified audlometrie technieian or an
Indlvldual with equivalent tratning and
expetivnce,

U Audiometrls Lests shall be pre-
ceded by a peviod of ut lenst [ouvteen
houra during which Wiere ts no exposuve
to workpince sound Jevels v excess of
00 dBA. Thiz requircuient may e mot
Ly weaving beaving protectors wlich re-
duce the ¢ loyee hoise exposure level
to below 80\,

Wi Audly etric tests shall Le pure
tone, wr concuclon, hearing threshnld
examinalions, with Ltest froquuencies -
cluding ss & muumum, 530, 1000, 2000,
3000, 4000 and U000 Hz and shall be taken
separaicly for encl car,

{v) Tho Iunctlonal operation af the
attdlometer shall o checked pilor
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exch portod 6f use to easure that it o tn
proper operiling ordoer,

(v) Equlpmcent, enllbration and fnclll-
tHes shall ineet Lho apecllcuilons sot
fortls in the Appendix,

{n) Infortiatinn and warnings,—(1}
Sign#. Clearly worded signs sholl Lo
posted at entrances to, or on Uty pertph-
ery of, arcan wliere cimployces thay be
exponéd to nolre levels In excess of the
Hmits preseribed tn paraeraeh (e) of this
sectlon, Thase signs sball destithe the
hazneds invelved and required protective
actlons.

(2y' Nolifieallon, Eoelh emnloyeo ox-
posed Lo nolre levels which exeepd the
limits preseribed tn parngrant (ch of this
seetion shinll be nowtlled in writing of auch
excesalve exposure within § days of tle
ime the emplover discovers stich expo=
sure, Such notification aholl Inform the
affected employee of Wi corrective ac-
tlon being taken.

(1) Records, — (1) Noisa exposure
measurements. (1) The employer ahall

. keep an accurale record of all nolso ox-

Posure mensuroments made purausnt o
paragranh (d) of this section,

(i The record shell lhcludo the fol-
lowing Information: (A} name of em-
ployee, soclnl seeurity number and dally

(B} locatlon, date, and time of
measurement and levels obtalned;

tCtQ Natne of person moaking mensura-
ment;

.y Type, model and date of calibru-
tlon of mersuring equipment.

(1t} These records shioll ba moadntalned
for o perlod of at lepst five yeonrs,

(2) Audiometrie tests, {1) Tho em-
ployer shall keep an accurats record of
all employee nudiograma taken purauant
to paragraph (g} of this seetion,

1ily 'Tho reeord shall inelude the fole
lowing informntion: (AY Name of em-
ployee and social security nurnber;

(D) Jab lnention of smployno;

(&) Dato of the audlogram;

(D) .Tho examiner's namo and cor+
tifteatton;

(E} Model, make and sorial numbor
of the sudiometer; ond

11"y Date of the lnat callbration of the
audiometric test equipment.

{11) “T'heso records shall ba maintained
for the duration of the affected employ«
¢0's employment plua 8 years,

{3} Calibration of audiomcters, (1)
Tho employer shall Keep An nccurats
record of ntt audlometer enllbrolions ro-
quired to be made pursunnt to paragraph
(2) of {this acction and the Apnendix,

(1) Thoe record shall include the fol-
lowing infurmaglon:

(A} ‘Type of callbention:

{8) Date perferined: nnd

(C) Al mcasurcineitta obtained,

WY These 1ecords shull bo maintained
for n perlod of § years,

(4) Access to records, (1Y All records
required to he maintained by this seetion
shndl be made avallable upon request to
outhorlzod representabives of the Assist-
ant Beoretiry and the Direetor,

(1) Records of nolse exposurs fmesd-
urements required to be mnaintained by
this secllonn shnll be made available ta
employees nnd former cmployees and
their designated reprasentatives,

- nolse cose;
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I Emuployes nudtomeiric dietn ro-
quired to be malntnined by this section
shrll be nindo avallnble upoh written ro-
quest o the employeo or former eme
ployeo,

i) References, {13 ANST 814=1071,
Ameriean Natlonpl Standard Speetficn-
tion for Sound Level Metery, S1.4-187T1,
Ameriean Nationnl Stondards Institute,
1410 Dreadway, New York, New York
10018.

(2) ANBI S53.0-1900—Amerlcnn Np-
tionn] Stundard Speelfleations for Audi-
ometern, §3.6-1100-~American Nattonul
Stundnrds Inatitute, 1430 Brondway, New
York, New York 10018,

{3) ANST Bl.11-107]l—Ameriennt Na-
tionn] Standard SpeciNeation for Octave,
Half-Qctave, nand Third Octuve Nand
Filtor Sets 81,11-1066 {Reafirmed 10717,
American Nallonn] Standards Institute,
1430 DBrondsray, New York, New York
10018,

(4) ANBI 724.22-1057 (R 10T1)—
Amertean Natlonal Sinndard Method fot
the Measurement of the Renl-Enr At-
tenuation of Ear Proteciory ot Threshold,
234.22-1057, Amertenn Nationsl Stands-
wrds Institute, 1420 Broadway, New York,
New York 10018,

(5) Amorican Industrin]l Hyglenn As«
soclation Journal, 137;303-204 (Moy-
Juno 1068), Amerienn Ingnatrinl Hye
fleno Associantlon, 66 8. Miller Road,
Akron, Ohilo 44313, .

(8} Counet} for A¢creditation in Oec-
cupational Henting Conservation, 1618
Chestnut Avenue, Haddon Helghta, Now
Jeravy 00015,

) 180 R332-1884-~International Or-
ganizntion for Standardization Rees
ommendation NIB0-1264, Standard Refa
oronce Zero for tha Callbratlon of Pure
Tane Audiometers, including Addendum
1-1070, Avaflable from tho American

Natlonnl SBtahdards Inatitute, 1430
Brondway, Now York, New York 10013,
AFPENDIX

AUSIOMETAIQ FQUIPMEINT AND FACILITIXD

{1) Audiometrico test rooms, fooma used
Tor sudlometrio seating shall not have sqund
plosaurs lavels efcosding thoos in Tnble O=
10b when mapsuted by equipmant conforms
ing to the nquiromants of ANSI 81.4-1071,
Typo 1 of Tyne &, and ANSI 81,13-1071,

TAnR G=l0baMAXIMDM ALLOWAVLE SOUND
Partsuax LEvEls JOR AUDIOAEDTR RooMe

"Octave band esntor

{frequency (He).. S00 1000 2000 4000 G000
Sound pressurs

leve] (dl)aemauwas 40 40 47 B2 02

{1) Audlometris micasuting indtruments.
{1} Instrumonta uced for Mensuramonts Ies
qulred In pamgraph (g2) of this section shall
ba of tho discreta frequoncy typa which meet
the requirtnionts for limitod taoge pure tone
audlomoters prescribed o ANSD 63.0-1069,

(1) Inthioovent thit pulsed tone audioine
aters aro used, they ahnll lave s tone on-
time of ot feost 200 niltiscconds.

(1) Bull-racarding  midiastacers ehall
rolHY with thae followlng raquircinonts:
(AY “I'lia ehntt upon which the audlogram 18
tracad ahnll huve linea at poaitions comroe
spohding o ull multipies of 10 U3 hepriig
lovel withia tha intensily range apanped
by the audiometer, The iines shall be equally
spaced and shall bo aoparmted by at lomst
¥ loch, Addittonnl gradations are optlousl
The AudiopTam Dot tracioge Alall Dot ef-
ceod 1 4D in width,

. HYrYy

(B} i shall be posstbla W net the ntylue
manuslly ns: thée 10 all ghudptien Jines for
callhration purpnees,

1€y ‘tho atowit! rnta for tun sudlometer
atteniuntur ahall nat e marn than 0 dilinee
oxcept Hint an (AlIM atewing nude preater
thon 0 4D See Y jurmitied at the bepmnine
af vach now st frquency, L ordy Bkt
tho seennd rvilJect reapons,

{0} *tha winlicineter shall remale at each
Toquired LeNe (reiuency for a0 seronds (<.
recondy), “I'ha nudlograan fhnll B clearis
wathed Nt enaly change of feequeney and thre
netonl freruency chango of the aurdtsnieter
thilt pot devinto from the freguency bounds
aricamarked oat the nudlopram LY more thay
== seenndly,

(E) Yor audiofroms taken with a reif«
rocordIng nuddtameter, 1t niuat be posdinie
at sach Tenk Fretjurney Lo place A kartzontal
iine semeut pasallel 1o the me aatla on
tha audlogrnm, auch that the widlometne
tracing crosses the Jine sepment ot lexat Mix
tinioe af that Lot frequency, At eAch et
fronquoncy thoe threshotd ahall be tie aver-
age of the midpoints of the tenclng excur-
alana,

{3) Audfomazfer colibrations, (1) A hioloel-
cal eallbration shall ha made at least olice
fach manth and shell consist of testing o
pemon Mving & konown stabls audiomecels
curys thnt docs nat exceed 25 4B hesnap
lave] st any frequoncy botween 800 and 6,000
Ha and comparing the test reaults with the
subject's kiown bosetlne sudiogramn, and

(i} & the rosulta of & bicfofical eali-
britlon Indicate hesrng-teve] differences
gronlor thon 8 dD at any fraquency, I the
algnal i distorted, of thets aro attenuatar or
tona swiich trunsliota, then the audiomatar
ahal] be subjecitod 1o s periodic callbratlon,

(81) A perlodia callbeation sholl bo per.
formed ot lunat annually, The aceuracy of
Lhe callbrating equipment ahall be suteient
$0 Asurs that thé spdiometer Lt %1thin the
tolerances parmttied by ANST 53.8-1565, The
following measurements shall bo performed:
(A} WLIN the audiometer sat at 70 dAd hearinn
threshold lovel, enotaure tho sound pressure
lovals of teat tones using o National Bureuu
af Slandatdes Typa 0A coupler, fof Both gars
phones sid at all tat froquencies.

(D) Ay 1000 Mg, for bath enrphones, menss
ure ths earphons décibel Jovels of the audl-
ometer for 10 dB pTeduationa to tha mage 70
2 10 4} iesring theeshold lavel. This meas-
uroment may be mads acoustically with »
Nationsl Hurenu of Standarda Typs 94
cauplsr or electrically at tho earphone tetr.
minals,

{O) Besauso the test tona frequencies bee
twreon 40¢ and GOOO liz with the audiomater
set at 80 UM heartog threshold Jevel, for oae
carphono,

[D) A enreful listening test, more exten-
slve than that requited for bislozieal cali-
bration sholl ba inads in crder tn ensura
that tho audlometer dispinys no sridenne
of distartion, unwanted soynd, o other tech-
uical problama,

{E) Ths tunctional ppermtion of the audb.
ometer shnjl bo checked to ensure LAt 1L (s (0
proper operating ordee,

{1v} An cahaustivae cpilueation *hall bo
pofformed L Ionot avery Ove yeard, Thix shnil
tholude bty At Al fottings for hoth enr-
phenss, Tha cost cemilta shall demonatmen
thot the audlometer medts specliic ruquifus
monta atated 10 tha nppiienbic sectlons af
ANH? 8).0.1060 wa 1iated bajow! (A) |Sections
413 ond 41431 Accurncy of deellml Javol
Mitngs of ul Loy tonua,

{D) Jecilon 4,13) Accurmcy of tout tope
frenuencies,

{C) (Section 4.1.3] Narmunle distortion of
toet tancs,

(D} [Seeitan 4.8] Tone.envelopo chn{h:u-r-
latice, l:."l.'m and decay Llmes, overihout,
1y
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[¥) [Rectlnn 442) Buwund frum eevond
g,

earttiun
1] ]-"w::lllun 4.1 Bound trom tent ant.
an

‘phons,

1Q) |Becuion 14.d) Other Unwantcd sauud,

fieen. 0, 8, pyn, 4, M1=300, 84 gint, 1803,
1800 {230 ¢, 054, o571, Becunary of Lauor's
Ordor No, 12-1 UG FR 11549,

Slgned at Wnnmnston. D.C., this 161

day of Oclobyr 1074,

JOuN 8 ENDIH,
Assiitant Seerctury of Labor,

31} Doe.M-24%03 Plied 10-23-74;0:48 funi)
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Bethlehen Steel/ Corporation

BETHLEHEM, PA, 18018

P. M. ANDCRION, P, D.
Munidil ¢ .
Lasidgoniaiss Quijite Conidng '
N M. &, CCHAHAN .
Aot Hinegih 4r
Lesmnamiainy Quisity Ehniim

July 31, 1975

Mr. David R. Bell

Room N3669

New Department of Labor Building
200 Constitution Avenue, N.W.
Washington, DC 20210

Re: Draft Environmental Impact Statement,

Proposed legislation, Noise

Dear Mt, Bell:

We are taking advantage of our oppertunity to submit comments and

recommendations on sublect Statement before the cleooing date of August 8§, 1975,
it is requasted that serious congsideration be given to the comments and recom-

mendarions given balow for apocific sspects of the Environmencal Impact
Statemont: )

Exposute Levels

* In subjact document, comparisons arc made to a 90 dBA for B-hour
exposure rula; however, the proposed regulcation ia bagsed on an 85 dBA for
a-l6=hour exposura. Tha propesed acandard, as it is writcen, would cause an
increase of 40% in the number of employaas at Bethlohom Steel Corporation
affected by the praesent OSHA 90 dBA for 8-hour sxposure standard. This being

the case, it would geem that rhe impact of employscs protected by the proposed

standard i3 not properly considered or stated. It is recommonded that the
truc impact be stated or the proposed standard be rewritten to allow 90 dBA
for an 8-~hour exposura.

Also, the impact/impulne axposure limita are not in accordance with
the article by McRoberts and Ward as stated. It is revealed in that article
that considerable mora exposure than the proposed limit could be allowed in
many c¢ases. This peint should ba clarified in the impact statement,

Controls

It has been well established through writcen commencs and by testi-
mony at the hearings on the proposad noise regulations that ear protectors
are gffective in adequately controlling exceasive noise oxposures, It has
also bean shown that the coat of sar protection is & mere fraction of %hat




Bethlehem Stee/ Corporation

Mr. David R. Bell ] -2 -

raquired for engilneering contzols, A comparison of costs for ear protection
versus engineaering controls should be mada in the Statement. Also, some of
the drawbacks of engineering controls, like losa of production, increased
maintenance costs, reducing of machine life due to heat should be discussed.
The health {mpact of using car protection for controlling exceasive noise
exposures versus using engineering controls should be dimcuased in decail,

Hearing Consarvation Program

It waa brought out in tha hearings on the proposed regulation that it
is not neceaaary to provide annual audiometric taeats on employees after they
have had two or three gudiograms. The health impact of annual audiometrric
testing versus testing every thraee yesrs after the first two audiograms should
be discussed.

Monitoring and Records

Many pecple prasenting testimony' at the hearings on the proposed
regulation criticized the oxtreme requirements of the wonitoring and records
sactions., The health impect of reducing thase requiramenca should we discussad.

In general, it is faelc that the oavironmontal impuct which would be caused
by the proposed ragulation would ba greatar snd much broadar than what is
reporLed in the aubject Statement. 1t ig recommended thac the vast amount of
information prescnted at the hoaripge on all aspects of tha propoaed noise
exposure ragulation be uoed to davelop the impact. Also, it is recommendad that
an economic impact ascatement be preparad and published for the proposed regula-
tion. '

+

We thank you 'for thao opportunity to comment on the Draft Envirommental
Impact Statamont, .

Sinceraly yours,

I A
David M. anderaon,

. Menager
Environmental Quality Control



UNITED STATES DEPARTMENT OF AGRICULTURE

AGRICULTURAL RESEARCH SERVICE
WAGHINGTON, .G, 20250

July 7, 1975

Mr: David R. Bell

U.S. Deparctment of Labor

New Department of Labor Bullding
200 Constitution Avenue, N. W.
Washington, D.C. 20210

Dear Mr. Bell:

We have raviewaed tho Draft Enviroomantal Iupact Statemant oo - :he
Proposad Regulation on Noisge.

According to a statement in the middle of page 3, the proposal
will not be applicablae to agriculture, tharafors, we assume that
noisa from machines such a8 tractoers and corn pickers does not
come undar tho proposal. If our assumption is correct, why is
the statement regarding sgricultural machimary iscluded in the
summary paragraph?

For the past three or four yaars, the Nebraska Tractor Tast Data,
“"agricultural Engincers Yearbook," includes sound laevals for most
of the tractors tested, Theas data show that nost of the tractors
with cabs that were teated had sound lavel roadings balow the

S0 dB{A) atandard. HMost of the tractors without cabs had asound
lavelo above cthe 90 dB{A). Thig high neise lavel ig and should

be of some concern. However, fiecld operations saldom, if aver,
are parformad in contipugus B-hour tims units (2 to 4=hour time
unita are mora common)., Moat f£ield operationa, such as harvesting,
are porformud ip a4 time froama of leas than one month and the actual
operating time during that month 10 frequently lesa than ten days.
The effect that intermittant exposuras to nolge levals like thoae
creatad by the use of farm machinery has not boen fully datormined.

I suggest changing the statemonc on page 1, lut paragraph, ta the
following:

"Agricultural machinary such ap tractors and crop dryars
produce noise levels above the Uit currently conaidared
safe for generxal industry."

Sinceraly._

Yz e ST

H. L. Barrows
Deputy Assistant Administrator



DEPARTMENT OF MEALTH, EDUCATION, AND WELFARE

CFFICE OF THE SECRETARY
WABHINGTOM, D.C. 20201

pue 19 1975

Mr. David R. Bell

Ogcupational Safety and Health
Administration

U.5. Department of Labor

New Dept. of Labor Building, Room N3669
200 Constitution Avenue, N.W.
washington, D.C. 20210

Dear Mr. Bell:

We have reviewed the draft Epvironmental Impact Statement
concerning the Proposal to Regulate Occupational Exposure
to Excessive Noise. Based on the review, we offer the
following comments:

. In August 1972, NIOSH transmitted to the Department
of Labor, through the Secretary of DHEW, criteria
for a recommended standard for occupational exposure
to noise. The document notes on page II-3 that
"Currently NIOSH reluctantly concurs with the
generally acceptable 950 dBA occupational exposure

=~ level for an B=hour day. The need for reducing
this 8~hour exposure level to 85 dBA, as
supported by the material in this document, is also
recognized. It is recommended that the 85 dBA,

,B=hour exposure level be applicable to all newly
designed vccupational exposurae environments
after 6 months from the effective date of this
standarc. However, due to the unavailability
of suffiecient data relating to the technelogical
feasibility of meeting the 85 dBA level, NIOSH
is unable to recommend a specific time period
after which the 85 dBA, 8-hour occupational
exposure level might become effective for
all occupational noise environments.”

On a strictly hearing loss basis however, the
data is e¢lear qut, Most of those exposed
to over 90 dBA, 85 dBA, and a significant
‘portion of those eiposed to over 80 dBA, wil!l



AL ey 2 e ey e

ATt MM A L ey 2 g

rege I = o, Leviw ¢, iell

sULLer scwmeé ilosc cf erilic, LC near, .o
ireze of contentien cen re oivided inte tvo

néjur ant & nuamber of rimor ifsues, Lhe Lost i
inportent wejor igsue iz cver new pueh iagseiriment

can be surLflered belore "herdicasping' cen pe siio to
cceur. Eone years ago, the american fcademy oL tolouy
ene Utelarynjoloegy arcicrerily set an ligsirment

Gl 25 di (Lased on the sverage of lesses at 500 oz,

1l ipe &nc 2 Kht) as the reint at whicon nzndicer in
every G2y communication begins. Zecause losses &t
$0C kz ere geperally very siall covpared to Z LHZ,
3 haz or 4 nBz, and 25 0.A represents a sicnificant
wottion of cne's hearing, this cefiniticn of "hearing
logs" or "hearing risk" hes been increasingly

criticised.

it should be noted that there is no other occuzational

negltih risk to which workers are suisjected whnich

cefinitely brings about the signiiicant imnairdent cf

Bedily function. The fact thet the impeirpents

will occur is not &isputec. Dougnhn's data for

lose &t 4 hlz indicates that 527 cf the 14 million

or so industrial production workers will lose more

tagh 25 <3 at %U dzA expesure, 303 will lose more
~Chan 25 Ji3 at 83 48h, and 6% will experience tiis

loss a4 80 d3A, 130G, RPBM ané IC35 Ligures for

heering hanoican are indicated belcow:

9C GEA 85 Gia WU diz
15C To21% 22.3% 24%
LEL 163 12% 154
WIOSE 0% 5% 3%

(more tnan 2b 4b louss at an average or
500 Lz, 1 uiz, and I aliz)
r

Thus there is hLarély any dispute thet rougnly twuice
ce manhy workers risk suffering hearing losses at

60 SbEAa than et 83 wuh, even considering tne genercus
arount of impairment allcwed before these levels are
attained. Therefaore, from 2 hezltn cilects stanérpeint
CEld's conclusien, thnat @ 90 2an stancard iz

"suzetantially" protective, cannot Lo justifiec,
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- Page 3 - Mr. David R. Bell

NIOSH's concern was expressed by Dr. Finklea, Director,
National Institute for Occupational Safety and

Health, Center for Disease Control, DHEW. In his
testimony at a recent public hearing, he stated:

"We are now concerned that the proposed standacds

may allow excessive exposures for periods of less
than eight hours. We now believe that a 5 dBA

step function is appropriate for an 85 dBA standard
but may not provide adequate protection for a 90 dBA
standarcd," .

The EPA has recommended an B85 4BA eight=hour limit
along with a 3 dBA per doubling of time trading
ratio, a standard most of the industrial nations
of the world have adopted in some form or another.
The omission of this fact from OSHA's E.I.S5. is a
serious one as the level and trading ratio constitute
the second important igssue. We note the regqulated
levels and trading ratio in other countries to be
as follows: East and West Germany, Sweden,
Austria, Pinland, USSR: B5 and 1; United Kingdom,
,Switzerland, France: 90 and 3: Czechoslovakia

and Poland: 85 and 5. Thus OSHEA's recommendation
of. 90 and 5 for the U.S. would be least protective
of the major industrial nations.

The reguirement for audiometric testing when
exposures reach 85 4BA is a positive step. Such
testing can be expeditiously and economically
accomplished by technology now available.

.There is a statement on page three under
"Probable  Impact" attributed to Burns and
Robinson that reduction of current noise
levels to 90 dBA would prevent handicapping
heating impairments for approximately 463,000
workers. It is difficult to see how such a
conclusion could be drawn from the stated
reference, which certainly makes no explicit
statement to that effect. This and similar
type references in support of important
conclusions, such as the reference to anonymous
experts, together with omission of data
unfavorable to the proposed regulation lessen
the credibility of the E.I.S.
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Page 4 -~ Mr. Bavid R. Bell

We recommend that the final Environmental Impact
Statement address systematically the issues
raised by Public Health Service reviewers; and
that an adequate explanation be provided as

to why the United States cannot insist upon
standards at least as rigorous as those of

other industrial nations.

Acting Director
Office of Environmental Affairs




DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

OFFICE OF THE SECRETARY
WABHINGTON, D.C. 20201

AUG 291975

Mr. David R, Ball
Occupaticnal Safety and Health
Administration .
U. 8. Department of Labor
New Dept. of Labor Building - Room N3669
200 Constitution Ave., N, W.
Washington, D.C. 20210

Dear Mr, Bell:

On August 13, 1975, we commented on the draft Environmental
Impact Statement  concerning the Proposal to Regulate
Occupational Exposure to Excessivé Noise. Inadvertently
the figures contained in the chart shown on page 2 ware
transposed. The chart should read:

. 90 dBA 85 aBA 80 dBA
150 21% 108 0%
- EPA 22,38 128 5%
NIOSH  29% 15% 3%

(More than 25 4B loas at an average of
500 Hz, 1 KHz, and 2 KHz)

We hope the inversion did not caused any inconvenience in
the interpratation of our comments.

Sincarely,

//Mg_gf)b“

Charles Cuatarxd
Diractor .
Office of Environmental Affairs
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"OFFICE OF THE SECRETARY OF TRANSPORTATION
WASHINGTON, B.C. 20520

' AUG 111975

ASHSTANI SEGRETARY

Mr. David R. Bell

U.8. Department of Labor

Room N3669, New Dapartment
of Lakor Building

200 Constitution Avenue, N,W.

Washington, D.C. 20210

Dear Mr. Bell:

As reguestad in your letter of Juna 10, the Department of
Trangportation has reviewed the draft environmental impact
statement .(EIS}, "Proposed Noise Regulation," prepared by
the COccupatlonal Safety and Health inistration, Depart-
ment of Labor. .

We have no commentz to offer regarding technical discussions
presentad in the documant., The mataerial that is quoted appears
factual and accurate. Howaver, in view of the major significance
of the action proposed o be taken, tho complaxity of the isaues
involved, and the wide diffarences of opinion concerning the
numbers of workers who would be spared haearing impairment if an
B54BA noise limit vere imposed instead of the 904dBA standard,

we believe that the statement should address in considerably
greater detail and depth the nature of the industries 'in terms
of unit gize and ‘numbers of each size, the prasent level and
distribution of audiometric teating by industry (and unit size},
and the potantial capability of all claases of ‘employars to
provide audiometrie testing in confoxmity with the regulation.

The statement would alse benefit from expansion of the very
cursory attentien to discussion of the six alternatives covered
on pages 52~53., For example, the Description of Action on
pages 2-3, in justifying the 904BA™standard, states: "Further,
tha propesal will require a standardized program of audiometric
testing when noise levols are egquivalent to 85dBA or higher
over an eight hour period. The objective of this program

will be to detect shifts in hearing before significant or
parmanent impairment occurs." Yat on page 53, in the four-

line discussion of audiomatric testing done alone, the state-
ment is made: '"Further, employeas would »isk some degree of



hearing loss prior to detection by testing progedures." (em-
phasis added)

Expanded discussion would alaso be useful to further rationalize
the selection of Robinson's data on workers at risk of permanent
hearing impairment under present conditions, a 90dRA standard
and an 85dBA standard, in lieu of accepting BBN estimatea

based on Baugn's study. Accoyding to the BEN estimate, 838,000
mere workazrs would be protected from hearing impairment by an
854BA standard than by a 904BA standard. Basing estimates on
the Robinson study, this difference would amount to only 73,000
workers. ‘The reason given for using aestimatas based on Robxnson's
work is that his tests filtexed cut temporary threshold shifts.
As “full" recovery from auditory fatigue usually reguirxes at
least fourteen houra, it would appedr that moat of those .
impaired during a working day at a 50d4dBA leveal exposura would
retaln some degree of hearing inpairment for the remainder of
their hours awake, and could only look forward to repatition

of the cycle the next day. If this supposition has merit,
discussion of its implications would bhe degirable,

Sectian VI of the draft EIS describes the relationship of 0SHA
hearing regulations to othar Fedaeral actiona. Under the general
heading for the Depaxrtment of 7Transportation (DOT}, it should

be noted that the Buxvau of Motor Carxier Safety (of the Federal
Highway Administration) has issued regulations limiting vehicle
interior noise levels for intaerstate motor carriers (Title 45,
CFR, Chapter III, Subchapter B, part 393, published at 38 FR
30880 on November 8, 1973}, These ragulations dre based on the
OSHA 904BA/8=-hour critarian, and incorporats a simplified test
procedure for vehicle inspection., 2In addition, the United Statas

‘Coast Guard has issued noise level regulations adeopting the

OSHA noise standards for persong on peard gas turbine vessels
(publicly-owned vessels are excluded) and is currently preparing
an amendment to extend this coverage to all veasal personnel
exposed to noise from operating machinery and related systems

(46 CFR 58.10-15). A similar regulaticn ie currently being
considered for railrcad perscnnel by the Federal Railroad Admin;s-
tratien of the Dapurtment, again based on the OSHA regulations.
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. While DOT standards are currently based on the OSHA 904BA/B~hour

criterion, future lowering of this noise level criterion could
be reflected in modifications to the DOT standards.

We appreciate the opportunity to raview this document.

Sincerely,

Benjamin O, Davis, Jr.
* Assistant Secretary for
Environment, Safety, and
Congumar Affairs - .




* URBAN ENVIRONMENT CONFERENCE, tNC.

1714 Massachusatis Avenus, N.W. « Washington, D.C, 20038 « 202 4620660

August 21, 1975

Mr. David R. Bell .
Occupational Safety and Health
AMmninistration
U.5. Department of Labor
200 Constitution Avanua, .N.W.
washington, D.C. 20210

Dear Mr. Bell,

on August 8, 1975, I called your office and recaeived an ex-
tangion..of the doadline for submimsion of goamonts on the Occupa-

tional Noige EX8. My comments ara attached, I appreciate the
congideration.

si.m:e:ely,

Letitia Davis

o/gge

i
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URBAN ENVIRONMENT CONFERENCE, INC.

1714 Masaschusatts Avenue, N.W, » Wahlngton, D.C, 200368 « 202 4620880

August 22, 1975

Mr, David R. Bell

Cccupational safaty and Health .
Adminigtration

U.5. Dapartment of Lahor

New Dapt, of Labor Bldg.

Room N 3669 ‘ .

200 Conatitution Avenuae, N,W.

Washington, D.C. 20210

Dear Mr, Bell:

We have reviowed tha draft onvircnmental impact statement on OSHA's
propoged roqulation for occupational nolse. Based on thia xaview, we
offer the following gensral commants. More detailed commants on apucific
spsctions of tho draft are attachod. :

The docunent, as writtan, cannot Do acgepted as an adeguate EIS, An
EIS ia, dopignod to Sexve as a Jogision-making tool in which the environ-
montal impacta of one action ara identified and systematically comparad
with impactos of other:actiongs.vwhich:might raoagonably.bartaken.:te accomplish
the.sama objestiva., The EIS in question sarves primarily a8 o biased justi-
fication of the proposed action rathaer than an objoctiva analysis of the
envircnmantal impacts of the various roasonable alternatives. Thara is an
obvious comisgion of availablo data which would provae unifavorabla to the
proposed ragulation, The data which is cited tenda to undorestimata tha
probable impacts. Soveral altarnativaos which can be considered reascnable
are not discussed, Thoae altarnativas which are addregoed are dismigged
with little or no analysis of their environmental consequences ani without
dus justification. Tharo are tochnical incensistancies within the documant,
and many of tho technical points made are subjact to disputoe among members
of tho aedentific community. Whera such dipputa exists, it should be ex-
plicitly acknowlsdged in the statement.

Thera is one gquagtion that demands asking from a procedural perspec-
tiva., "On,what bania did:the Departmont of labor decide to prepare the
EIS?" Agcording to the National Environmantal Policy Act, an EIS is re-
quired for any major::faderal action having a.pignificant impact on the
quality of the environment. Tho beat vehicls for determining whether an
action will have a significant environmental impact is to compare the pro-
posed action with the "ne.action" alternativae, Consideration of "ne action®
is also required in the "CEQ Guidelinas for Environmantal Statements'. In
the casa in quastion, tho impact of OSHA's proposed standard should be com~
pared with tho state of tha environmental under the existing noise requla-
tion. We quastion how the proposed ragulation is going to significantly
changoe the quality of the onvironment. It is reacommaended that OSHA
briefly and clearly deseribe the aexisting conditions and how these Jare to
ba alterad by tho propoged action, If tho atatemant was prepared in light
of the fact that one was never developed for the initial regulation, this

should be so stated. .



- -
Specific commonts on tho various gections of tha draft are attached,

It ig strongly hoped that DOL will respond to those remdarks in the de-
valopmont of the final environmental statement.

Sinceraly,

L bt Ao

Letitia Davis
Coordinator

LD/ggt




T S E

A TEAT RN T L AT e e

JRETLEIN

COMMENTS ON SPECIFIC SECTIONS CF THE EIS

Summary
1, The current rasearch studies referrod t0 on paga 3 should
ba rafarencoed. '

2. On page 3 it is statoed that the majer impact,of the proposad
atandard is to leasan the incldence of handicapping hearing
losa relatad to workplaco nolge axpoours. What ia meant by
"handicapping hoaring leoss?* Tha literature mokes a dis-
tinction betwasn hearing impairmant, hearing handicap and
hearing disability. It 48 wsuggosted that OSHA likewise make
a distinction batwaeen these tuxma and uee them accordingly.

3. It ip stated that the roduction of noise to 90 dBA will pre~
vent hearing impairment which will be handicapping for ap-
proximataly 463,000 workers. It is misloading to quota this
one catimate alone. Tha 73,000 figurs quoted for the 85 dBA
standard is oqually misloading. Meaborp of thae selentific
community have provided significantly divergeant estimates of'
the numbors of workers likaely t¢ ba protectad undar the two
posaibla standards. EBEPA, eotimates for oaxample, that undar
an 85 4BA standard, 1,204,820 workars would ha protectad Zrom
axcacding a 25 dBA hearing loss.

4. The fact that OSHA "hopaes" that industry will incorporate noise
laval conaidarations in aengineering specifications for new equip-
ment (Page 4) is irrclavant to this summary discusgion of environ=
mantal mﬂt- ' '

8. Tha diocussion of warkezs not protacted by the proposad standard
fails toc provide any quantitative astimataeg, Why in it that es-
timates are given for the number of people protacted by the stan-
dasd but not the numbar of peopla likely to incur hearing loss?
Such ostimates are availabla., »According to NIOSH, 29% of the
workers exposod to 90 dBA over a working lifotime are likely to
axhibit haearing impairment.

6. Tho ranga of alternativa considerod ias inadequate. It is recom-
" manded that OSHMN oxpand this list to include:

.' a} and 85 dBh otandard to be .effectiva after 3 years
b) a similar atandard to ba affectiva after 5 years
c) and 85 dBA standard combined with a 5 dBA time intensity

trada-off.
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Decscription of Proposed Action

l. OSHA uges NOISH's "reluctant concurrance" with the 90 dBA
atandard in justlifylng the proposed regulation. An objec-
tive rafanco to tha NIOSH pouition would stress that on a
hearing loas basis, NIOSH balisvens that the data is clear
cut and the 85 dBAh timo oxposuve limit is more appropriate.
It would also: include tha NIOSH recommendation that tha 85
dBA loevel bo applicable to all noawly designod occupational
environmants. Thaso points ara mentioned later in the dvaft,
but the failure to mention them in the preamble.is analogous
to quoting out of context in order to suppoxt your argument.

2. OSiA's arqument. that sufficient data on the technological
feanibility of the B85 dBA standard econtradicts tha informa-
tion provided by OSHA'a own contractors. Bolt, Beranek and
Neowman have catimated that it is tachnologically feasible
Zor 92% of tha industries to comply with both the 90 ABA and
the 85 dBA standards. Thair study concluded, "The primary
currant limitation to tha raduction of noisa at the workplace
is the lavel of costs which tho industiy finds acceptable."”

3. Tho studiecs citoes on page 1l should ba raeferanced. '

4. OSHA justifies the usa of tha 5 duEn time intenuity trade~
off ration on the basia that noise axposure in induatry is
usually interruptod. Poriodic intorruptiona in continuous
nolee aneliorata the effect of the noiss on haaring capacity
only if the sound levels during thoss breaks are sufficiently
dow to allow for recovary from temporary theshold shift,

A standard based on tha cccuranca of interruptions in
continuous noise levels mubt opacify the lavels of noisa to
allowed during such breaks. OSUA has failed to addross this
igoue in both tha standard and the BIS.

5. The digcuassion of the impulse noisa standard .(p. 12) zdises
two quastions:
a) Hag OSHA addressed the quostion of double-dose, given
that impulos noige will ayisas concurzuntly with the
continuous noise in the workplace?

b) The impulsa noisu standard apparently rolias heavily
on ths data provided in a document entitled, "Damage
Rigk Criteria: Tho Trading Ralation Datweon Intensity
and tho Number ¢f Non-xeverberant Impulacn.” (p. 12)
It is gencrally agroad, howavaer, that most industry
noise i3 raverberant in character. cCan OSHA reconcile
thia discrepancy botwean tha data on which the stan-
dard was based and tha raal life conditions ¢+ stan~
daxd was dosigned to addreaa.

6, In the proamble, OSHA has identifiecd the controvarsy : irrounding
tha usa of hearing protection and has called for suggestions from
the public, OSHA has failed, howuver, to acknowledge tha dispute
ovar tho 85 DBA versus tho 90 DBA standards and the quesuion of
technological feasibility. This omigsion is but one exanple of
the failurs to includo readily availabla infomt:.on unfavorable
to the proposed regqulation.



Background and History

1.

3'

The history of noise regulation provided in the document fails
te include the fact that the Walsh Healy standard ariginally
astablished an 85 dBA, eight-hour exposure level.

On page 18 it is stated, "NICOSH also recommended that workers
should at no time bo oxposed to 115 dBA." This statement is
unclear. Did NIOSH consider impulse noise in this recommenda-
tien?

On page 19 thea NIOSH dofinition of significant threshold shift
is cited, Tha Advipory Committes's dafinition of significant
shift roferred to on the following paga differs from that pro-
vided by NIOSH. This diffarence should be explicitly acknow=
ledged and oxplained in the drafs.

(pP. 25) Asn suggested in a pravious comment, a distinction
should bo made batwean hearing handicap and hearing impair~
mant. A major question concerning occupational noise ig what
ip to be considered the acoeptuble laval of hoaring loas, Tha
failure to distinguish hotwuen impairment and hnndicnp in the
draft mddles the .‘..nsuo.

The draft raefers to "fraqunncin in tho specch rango as wall
ag around 4,000 Hz." (page 28) This astoatement iz misleading
ag it agsumes that froquancios in the range of 4,000 H: are
not important t£o the understanding of spoken language. Raceat
roscarch, has indicated that proception at tha higher frequen-
cins ig important for understanding spooch as a considerable
poxtion of the sound enargy of. consonants lies in the high
fraguency ranga. (Soo EPA's "Requsst for Raviaw and Raport,
P.R., Docambexr 18, 1974, Volume 39, #224).

The Impact of Noiwa in the Workplaoco Environmont

ll

2.

q.

OSHA makes the assumption that intersuption in continuoua
noine axposures axe staggared uniformly thxoughout tho ex-
ponuxe paricd. This assumption falls to coincide with not
only the literature but alse commonpensa. On what data ia

thins asguaption bLased?

l The draft statas that in prodicting hesring loss from impulses

nolsa, the nunber of impuises ag,well as the intervals between
impulses and simultancous sxposure to continuous noige must be
considerod. Yot thu propoacd standard fails to take into ac~
count tha intaervals batwesn impulsec and the gquestion of double
doge. How does OSHA account for the failure to consider these
igguen in its proposed standard?

In justifying the usu of the 25 ABA fence, OSHA refers to the
accoptanca of thio formula by the European community, wWhy 'has
O5MA failed to cite tho fact that most industrial nations recom-
mend an 85 dPA atandard and 3 ABA time intensity. trade-off ration
in one form or another? Again, OSHA has selected facts which sup-
port its position and has omittoed information which would prove un-
favorable.

According to Table 3 of the BBN report (Appendix B, p. 13), 70%
of tho production workforce are exposed to 85 dBA or more. Given
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IBN's cotimaged workforce of 14, 382,000 approximataly 10,000,000
workeras would fall into this "above 85 dBA" category. On page 45
of the draft, it ia atated that 8,524,000 production workers are
axpoged to over 85 dBA, How does OSHA account for this discrepan~
cy?

5. MNumerous sstimates of the number of workers who would incure
hearing less under thae 90 dBA and the 85 dBA standards ware

- peasented at tha recent public hearing. EPA, for example, has
oatimated that complianca with a 90 dBA standard would produce
spproximataly 1,125,250 heazring handicapped workers. They fur-
ther cutimated that compliance with the 85 dBA atandard would
result in 667,770 hearing handicappod workers, Thia figure is
olavaen timee gréator than. that cited by OSHA. When there iz
such a wide disputo over facts ancng members of the sciantific
community, and when ths dispute cannct be rxoconciled, the range
nf astimatea sghould be displayed in the statement. OSHA has
consistantly selacted to cita figuras which minimize the probable
impact of tha proposed action.

6. The diascussion of tho comparative costs of the B85 dBA and the
S0 dBA standards is entiraly inadaquata. The raliabillty of.
these ccsta estimates iz highly open to guesticn. The basis
on which these cost eatimatos woers made should be dAiscussod
briefly and, givon the controvoersy over costs, other sstimatas
should be cited. '

Alternativea

Accopding to tha National Environmental Policy Act, the Federal
agoncy propocing the action wmust consider reasconable altarnatives which
would accemplish the atated objactive. - Whan an altarnative is considaered
roagonabla, the environmental ilmpacts of this action should be identified
and comparsd with thome of the action the agoncy is proposing to taka. The
purpose ia to provide a framework for the comparative analysis of the en-
vironmantal impacts of the various alternatives.  Tha prasant draft fails
to provide adacuate discussion of tha alternativas and their anvironmental
impacts. It eliminates altarnatives arbitrarily and omits additional alter-
natives which might zeasonably be taken.

1. ‘The task of elimination altarnatives ghould ba approached sys-
tematically. The draft, howover,; discards alternatives arbi-
trarily without dua justification. Adicmetric testing, for
examplo, is eliminated becausae it doss not addrsess the-problem
of eliminating workplace hacards, DPergenal protactiva ecquip-
ment also doen not daal with the alimination of hazards, but
fic mention is made of thia fact.

2. Tha argument that tha "nowly designed work environn. it is dif-
ficult to define is totally unacceptable. If prokle s with
dafinition waroe taken to preclude the davolopment of federal
ruqulations, how many regulations would be in effaect? The very
tagk of the agency is to work with the exports and with the
public to davelop mutually acceptable definitions which can
sarve 4s A bagia for actien.

3. Tho altaernatives cited on paga 1 of thase comnents should be
congiderod in dapth. '
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RESIDAON,

July 15, 1975

Mr. David R. Bell

Room N=3669

New Department of labor Bui.lding
200 Constitution Avenue N. W.
Waahington, D. C, 20210

Gantleman:

Wo at Risdon firmly believe that personal hearing protecticn
devices in conjunction with a good hearing conmarvation program ate
more .than satiafactory to accomplish the goals of OSHA; and puch a
program is far less expsnaive’ than engintaring prograns,

Parasonally the writer tesotified on May 3, 1975 to the Housa
Subcommnittee on Manpower, Compeneation, Hoalth and Safaty maating
in Waterbury, Connectidut. Attached 1o a copy of that teatimony.

It has bean atated that sanagemant cannot administor ade
equately personal hearing protuctive devices; and it is wich this

_Statement that I would take issue. In the finsl analyais, good

management, togather with a good safoty committea, can enforca the
use of guch dovicos Juot an oasily as it can police the dozens of
other regulations which apply in any large factory.

N In tha last yoar, wa at Risdon have movad to written pol.i.ci.es

covaring many aspecta of sansgement, inciuding discipline and safaty.

Attoached ara current policies on DISCIPLINE, MEARING PROTECTION, and
SAFETY GLASSES. Also attachaed io a 1ist of othar safaty peliciea,
Obvioualy, handing out fraa coffae 13 much easiar than enforcing
policico, But we pubmit that thera is no reason why any compatent
management cannot casily enforco such policive, 4if thay want to.

The alcernacives to the use of hearing protactive davices, in
most of our departmencts, arae simply davastating. Even if funds were
available, it Lis probable that tho rosults would:-be at best marginal
to unsacisfactory. With hearing protective davices, the wearar is
protectad vary satisfactorily to levels much Jewar than shielding,

etc. could aver produca.
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One more thought: Any OSHA ipspector can immediataly pieck
up employeas not wearing hearing protective davices in a required
arca; but chat same inspector may nof aa easily ba able cto check the
nolsa laval produced by any givan machine, as thae nolse levels in
the motal drawing business varies with the job that happeno to be

. in cha machine.

Enginsering controls, in the writers opinion, are as far
aut in our businaas aa che exterminatiom of all insects in the
world as comparad to the use of screens in our wipndows,

Most ainceraly,

RISDON MFG. COMPANY

Herr & /m,?;; T

- Arthuzr B. Daytémn, Jr.
Engineexing Manager

lgv
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May 3, 1975

Testimony to House Subcommittee on Manpowor, Compensation, Health and Safety

1 raprannnt a firm which haa over one hundred transfer preases engaged
in making 'deep drawn parts on a contract basis,

Moy I {llustrate just what "sound shialding" will and will pot do: '

Sound is produced in cur factory whorever and whensaver energy is expended.
Please note theae typieal readings in our factery:

Background with plant active, during working hours,
Lavel but with all productive machines turned
off; , 85 Decibals

]

Oparational With plant activae, and with avarage
Lavel pusber of mpachines running: 98 Daecibels

The largest ‘contributor to the abova incroase 18 from the actual eut::ing

. of tha metal.

*~Plaase remomber two things from this teatimony:

1, "Sound Shialding" of a productive machine ¢an at best reduce the
sounds from within the shielded arsa. In our factory it can only
approach the 85 Dacibal lovel. but Hearing Protective Devieces Can

and Will Protace to Lavels of 75 and Balow,

2. "Sound Shialding" of a productive machina cannot protact paople from

backpground noises, but [enring Protective Devices Can. Attached is a

amall liat of the background noises in our factory.

I_Concluds that Hearing Protactive Davicas Can do the job right now,

Elimihation of sound thru "Sound Shislding" and other engineering
solutions will in offect raquire the complate rabuilding of all cur machinery
and moat of our factories, and avan then will do an Inferior job.

[

Yours truly,

) ‘RISDON MANUFACTURING COMPANY

Arthur B. Dayton, Jr:
Engincering Manager

/gv



United States Department of the Interior

'OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

'PEP ER-75/658 | AUG 1 81975

Dear Mr. Stender:

Thank you for your letter of June 10, 1975, requesting
the Department's comments on the draft environmental

impact statement for the Proposed Regulation of Noise.

Our comments are submitted aacording te the format of
the statement or by subject.

SUMMARY (SECTION I)

Much progress has been made in hearing congervation since
the inception of the Occupaticonal Safety and Health Act
of 1870. However, it appears that there is insufficlent
data at this time ‘to justify the lowaring of the presaent
90 dbA requirement to tha proposed 85 dbA. We feel that
it is impracticable at this time bacause of technology,
cogt and enforcement. We concur with the peaition taken
by the Oceupational Safety and health Administration, in
that the limit of 80 dbA fer eight hours should be
" maintained as the permissible workplacea noise level, and
. support the recommendation of the CSHA Standards Advisory
Committee subnitted to the Assistant Seeratary of Laber,
on Dacember 20, 1873, and contained on pages 19 and 20 of
the subject draft. '

RELATIONSHIP TO OTHER FEDERAL ACTIONS (SECTION VI)

No mention is made of the pertinent activities of the
Department of the Interior. Some mention should be made
of research activities being carried on by the Bureau of
Mines® and the enforcement activities of the Mining
Enforcement and Safety Administration (please refer to
enclosure).
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ADDITIONS TO THE STATEMENT

"The final statement should discuss the following points, not

treated in the draft gtatement, in order to comply with the
National Environmental Policy Act and the CEQ Guidelines.

(l)'Any probable adverse environmental effects
whieh cannot ba aveided.

‘(2) The relationship between local short=term
uses of man's environment and .the maintenance
and enhancement of long-term productivity.

(3) Any irrevergible and irretrievable commitments
. of pesources whigh would be involved in the
proposed action should it he implemented.

We hope thesge aomments will be halpful to you in the
preparation of the final statement.

Sincarely yours,

- —?@:ﬁ\ﬁ:%mw

Dopuiy Aasiatant Seeretary of the Interior

Honoraple John H. Stender
Assistant Sacretary of Labor
U. S. Department of Labor
Washington, D. €. 20210

Enclosure




}! - . DEPARTMENT OF STATE
‘Sﬁmll er': * Waangies, U.C. 201N

-

""""" o BUREAU OF QCEANS AND INTERNATIONAL
ENVIRONMENTAL AND SCIENTIFIC AFFAIRS

August 1, 1875

Mr. John H. Stendex
Agssistant Secraetary of Labor
U,5. Department of Labox
Occupational Safety and
Health Adminigtration
Washington, D.C. 20210

Dear Mr. Stender:

This will acknowledge recelipt of tha draft environ-
mental impact statamant £or the proposed ragulation of
noise. The State Department has reviawud tha draft
statement and has the following comments.

Ag the draft points out, an adverse inmpact from
implementing aven the 90 dBA standard would be felt in
certain industries. In considerxing varicus alternatives,
howavar, the draft deas not taka into account the fact
that such incraased prices, displacement of productive
inveatmant, ete., will prasumably have impacts on this
country's foreign trade. This would appear to ba an
additional "cost" which, regardless of how hard it may
ba to guantify, should be factored into the assessment
and comparison of the possible alternativea. (0n the
other side of the coin, thare may be trade benefits
also-~~e.g., increased labor productivity, new exportable

equipmant.)

Additionally, the guestion of trade impacts is
important in view of the US adherence to the OECD's
"Guiding Prineiples Concerning tha International Eco-
nomic Aspects of Environmental Policies." One of the
themes of these principles is that import levies, ex-
port rebates, "or measures having egquivalent effect”
should not be used to compensata for differences in
countriea' environmental policies. The corollary is
that, to minimize the potential effacts on interna~
tional trade, member states will seek common inte na-
tional environmental standards wheraver appropria -
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Since differing standards on noise levels among
industrialized states might have impacts on international’
trade, it would be our suggestion that, in connection

© with the envirenmental analysis, scme thought should be

given to tha subject of other countries' noise standards
and any existing international standards, as well as
research in other countries into noise reduction technology.
If it has not already been dona, c¢onsideration might well
be given to exploring through organizations such as the
OECD the possibility/likelihood of achieving international
agreement on industrial nolse standards.

Sincerely,

/Q fai&N

Lindsay Gran
Diractor
Ofifica of Environmental Affairs

g P T et R om e —mm =+ 1



THE NAUGATUCK VALLEY InpusTtRL Councu., INC,
’ 30 Holmes Aveauo '
Waterbury, Conaooticut 06710

July 15) 1975

Mr. David R. Bell

New Department of Labor Bldg. Room N-3659;
200 Constitution Avenue NW - g§
Washingson, D.C. 20210

Dear Mr. Bell:

The Naugatuck Valley Induatrial Council Inc., a 28 year old, 146
member assosiation, whooso nmembaerahip is exclusively engaged in manu-
facturing in the Naugatuak Valley, Litehfield County, Shelton and
Cheshire arcas of the 3tate of Conneactiocut, expresses grave conocern
over certain aspects of the proposed OSHA noles regulations.

Generally, we agree with the QSHA proposal that the present 4%0db
standard be retained and that audiomstric testing be required,for
workers axposed to noise ‘lavels in axcess of B85db. However, metal
fabrication and deap drawing had theixr origins in the Vaulley, and
are still concentratad hera today. The normal opepation of thease
industries c¢reates noise well in excess of the minimum permissible
limits, and the proposed roguirement that engineering and administra-
tive controla must first be used in an attempt to lower noise levels
to V0db bafore peracnal hearing protactive devices may be used.ds, —. ..--
in our opinion, illogiecal, impractical and economically wastaful.

The Council, represented by flve panslists, personally appeared
and tegstified before the subcommlittse on manpowsr, compensation , Health
and Safety at & hearing held in Waterbury on Saturday, May 3.

We took the posltion, and we still maintaih that administrative
controls, as they would apply to the operations of our members, are
50 disruptive &8s to be unworthy of comment, and that englneering con-
trois, if they first had to be¢ applied beafore perscnal hearing protec-
tive devices are permitted, are aconomically unfeasible for the reasons
that they would -require tremendeous non-productive capital expense for
(1) encasement of machines (2) expansion of floor space, particularly
in older buildings (3) laosa of production time during encasement (4)
creation of new safety problems by roason of the enclosure,

If it is then found that the engineering controla do not achleve
the required result, then the use of personal hearing 'rotective de-
vices is mandatory.

We contend, and a field investigation will bear us cat, that per-
sonal heapring protective devices will economically and satisfactorily
protect the worker immedlately to sound levels lower than those pre-
sented by OSHA and will™have tho added advantage of protection from
background nolse which engineering controls will not de.

-0
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THE NAUGATUCKE VALLEY INDUSTRIAL Coygnom, INc.
30 Holmea Avonuo
Watatbury, Cannecticut 06710

* The Council's membership is proud of its workforce and has long been
concerned with the safety, health and welfare of its workers. In fact
last September the Councll speonscored a course for tralning of perscnnel
as audiometric technicelans to update hearing conservation programs in
our factories.

Contrary to teatimony presented at OSHA hearings in Washington re-
cently, we have found that after a brief education program on hearing
conservation, there 1s very little reluctance on the part of our workers
to wear personal hesaring protaective devices ‘and that enforcement is no
more difficult to achiave than enforeling other OSHA prescribed personal
protective devices such as hard hats, safety shoes, safety glasses ete.

Qur members are engaged in business in a geographical area of high
unemployment. The unemployment figure for the State ls well 1n excess
of the national average and our area figwre oxceeds the sbate figure by
a wide margin. To add any enforced unnecesgsary expense to our cost of
production at & time when we are trying to romain competitive with our
sister states who do not have our high produstion cests san only mean
further econcmic disruptlon from plant c¢losings and resultant Job loss.

It is aziomatic that hearing, like the other senses, 1s subject to
detericration due to the aging process. Ye do not have any control over
this natural phenomenon, nor do we have any control over employee nolse

exposure away from the Job which may, and in many instances does exceed

the OSHA preacribed limits.

We cah by use of personal hearing protective devices in conjunction
with a sound hearing conservatlon program protect our employees jmmedia
tely to well balow the OSHA prescribed noise levels at & cost which will

not Jeopardize employment and we urgently request that careful and thought-;

‘ful consideration be given to the matter.

Yours very truly,

ona.ld A, Gray Jr vﬂ?L
President

DAG/mak

¢c: Congressman Sarasin
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August &, 1975

David Re Ball

Naw Department of Labor Building

200 Constituticn Avenue, N.W, - Room N3I65H
Wazhington, D.C, 20210

Dear Mr. Bell:

The .United Steelworkersa of America would 1ilks to gubmit the follcwing comments
en the Oecupatdonal Safoty & Health Adninistration Environmental Impact Statement.

There peums to be a vory ferlows error on Fago 48, Table 2, Hearing
Impairment after forty years sxposura, according to Robinson method. The error
seams to be in tho numbor of workers exposed at various noise levels. These
figures are no way ncar all other cotimateos that I have read or heard at-the -
recont noise hearing. ZIvon if you compars it with the BBN (Bolt, Beransk, and
Newman) study that was used in writing this statemant, there is a great differ-

ence in the two estimates. (Poge 13 HBN study)

"The Table 2 on Fage 4B shows there are 5,753,000 amployeas exposed between
80 and 65 dBA. The EBN states this would be 308 of the production workers cur-

" rontly exposed. Table 2 thon shows the number drops teo 2,157,000 between 85-90

dBA, when BEN shows the percent increase to LO% of the production workers, This
10f increase should make Table 2 read 65,328,000 exposed at 85-90 dBA, not
2,157,000 as it presently shows, This is & 3004 error. The other levels show

a similar error. This 300% error would male almost 1,779,000 workers with hearing
inrpaﬂ.r under praaant conditlcns, instead of the 593,000 as it states on Pages L8
and LS.

There are mary other arsas whoere wo disagree with the Envircnmental Impact
statement, but most of these were made part of the record at recent noise hearings,
and we will comment on these in our pest hearing comments.

Yours truly, 9
FRANCIS P, GRIMES :
Staf{ Repressntative
Safety & Health Dept.

FPG:tls
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WATERBURY DIVISIONS

July 3, 1975

Mr. David R. Bell

Room N-3669 )
New Department of Labor Building

200 Constitution Avenus, N.W,
Washington, D. C. 20210

Daar'MrN Bell:

1 am writing to urge you to consider the possible impact of .proposed

noise regulations on omployment and a general ability of many small
businesses to remain viable.

On the basis of current cost and onginoering possibilitiss, I see
no practical way to solve the problem in my plant or in other !
similar operations if it ia decided that Eorsonal hearing pro-
toctive devices ‘together with a good hearing conservation program

are not a satisfactory ansvwer.

We have made a sincere e¢ffort interaally, used outside consultants,
contacted equipment manufacturers, reviewed possibilities of rotat-
ing personnel ot¢. None of these offer a reasonable solution for
several of my major departments even to arrive at a 95 dBa level,

We have an exceptional snfoty'record, have a real concern for the

welfare of our employees, and have budgeted for 1875 OSHA improvements

alone, an amount oqual to.more.than 304 of mK average pretax profit
a

over tho last four yoars. We. are trying but
1f ‘personal hearing protective devices are not acceptable, I don't

_ know the ansver.

Sincerely yours,
’_.-:.'/’.

Vincent J, Hanlon
Yice Presjident and General-Managew. ..

VJH: £dm

CUFASIUA LG COMFANY| 2030 5 KAy, ST WATERBUBY (7T 36731 l [ -

ve not found a selution.
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July 8, 1975

P, O, Box 402427
975 Anthur Gedfray Road
Miami Baach, Florido 33140

proney 3728371 [ area code J03

Mr. David R. Ball

Room N 3669

New Dapartment of Labor Building
200 Constitution Avenue N, W,
washington, D. €. 20210

Dear Mr. Bell:

The Linen Supply Association of America offers the
following commenta in rasponse to OSEA'a "Draft Environ-
mantal -Impact Statement" released on June 10, 1975.

As background, the Linen Supply Association of America
(LSAD) represants over 1,000 sstablishments renting
hygienically cleaned textile items to millions of
customers in the health care ‘industry and ralated ser~
vices~«as wall as in many other segments of commarce,
industry and the prefessions.

The industry employs about 70,000 parsons and spends
about $40,000,000 on buildings, machinery and equipment
annually. The industry processes about eleven killion
textile pieces annually.

As a result of studies made to determine the noise levels
existing in typical linen aupply plants -- at work stations
ag wall as in non-work station areas ~= we have found that:

6§7% of the recorded neise levels were at 85 dBA or
lower.

13% fell within the 86~-90 dBA fange at a constant
lavel.

10% fell within the 86~-90 dBA range during monantarv

peak lavels.
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1% were aver S0 dBA at a ¢onstant level,
{(These existed in either non~-work station
areas or part-time work stations.)

9% were measured at over 90 dBA during
momentary peak lavals.

An additional survey of a numbar of our members in-
dicates that our industry haa no record of hearing
impairment or injury. This agrees with OSHA's con-
tantion that an individual can work in an industrial
envizonment for aight hourxs at a 90 dBA leve]l without
undue ziak of injury to his hearing.

The Linen Supply Association supports the 90 d4EA
exposure limit and urges that this be maintained.

We balieve it is unnocessary to raduce tha linit to
85 dBA because of the abasnce 0of documanted cases of
hearing impairment or injury. To set an 85 4BA limit
would impose an unnaecessary and expansive hardship on
menmbexs of the linen aupply induatry.

Cur industry, as all parvice industries, ia known to

be aespacially vulpnerable to cost increases -- which,

of course, mueot he eventually, raeflected in the prices
our membaers charge for their gervices. Dach time these
prices are increased the induatry suffers a loss of
busiaesa as its customers ehift their purchases to other
alternatives for satisfying their needs.

To a great extent, many customers of linen supply

businesses depend upon the succeasful operation of the
linan supplier for the succeas of their own businesses.
This is espsclally true in the area of health care and

related services.

LSAA gupports the alterpative of using personal protective
equipmant (Saction V, Paragraph 1) .as a means of providing
employaas with adequate protection against occupational
noise.
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LSAA aleso supports the concept of industry - specifie

or occupation - specific noise standards - with enforce-
ment measuras geared to target industries or target
occupations. The precedent for using this approach

has already been aestablished through the administration
of OSHA's Target Induastxry Program (TIP) wherein efforts
are concentratad in the industries with the highest
reported injury~frequency ratas,

We trust that our membexra will not bhe faced with the
cost of unnecessary, difficult and expensive install-
ations and procedures in order to meet 2 noise limita-
tion set at lower than neceasary level.

. Yours very txuly, :

Everatt E. Harria
Manager - Production Operationa

EEH:Pat Merzrill



A T A s e T e T B e praes

i

e e o™ ey o 1 Ll TR UL PP Tz L s A e S 2

1515 Wilson Boulevard , Arlingtan, Va, 22209

%{p ﬁg;%g?aat?o:as . Telaphane [703) 524 2000

F. Gonald Hart

Prasidont August 6, 1975

Mr. David Bell o
Cecupational Safaty & Health Admzniatration

Room N3669, Naw Labor Bldg.
200 Qonstitution Ave., N.W.
Washington, D.C, 20210

Dear Mx. Bell:

The American Gas Agsociation .iz the national trade association
for the natural gas distribution and tranemiasion industry.

Its member companics distributo the majority of natural gas sold
in the- United Statea.

The Assogiation £ully supports all cffoxts to achieve proper
safety goals and has had the safety of its employees and the
general public as cona of its basic tenets since its inception.

The A.G.A. Coordinating Group for Ocecupational Safety and Hanltﬁ.

.on behalf of cur member companies, submits the attached comments

with respect to the Draft Environmental Impact Statement, Proposed

Regulation Noime.

on behalf of our membar companies and the Cnordinating Group, I
want to thank you for the opportunity to review this study and
your consideration of the attached material. It is anticipated

that a numbar of our membar companies will submit their individual

comments.

Sinceraly,
Sk

F. D, Hart

FDH/fa
Enclosure
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COMMENTS ON DRAFT ENVIRONMENTAL IMPACT STATEMENT-NOISE
Submitted by

A.G.A. Coordinating Group for
Occupational Safety and Health

The following is a aseriea of meodificatlions, recommended for the
subjaect reaferenced standard to increase the affactiveness of
the proposed ptandard and make it more workable for all concerned.

Although EPA has requeated that the Secretary of Labor raview the
preposed Occupaticnal Noise Expogure Regulation, we recommend the
prasent proposal of 20 dBA be usdoptad. The 90 dRA level is ade~
guate and should not be lowered to 85 dABA. We do not feel theare
is adequate medical informatien for lowering at the present time.
Also tho study prepared for tha Department of Labor by Bolt,
Beranek and Newman, Inc. of Cambridge, Massachusetts, assarted
it would cost U.S, induatry about $13 Billion to comply fully
withTthe 9Q daecible rula but over $30 Billion to meet the 85
decible gtandard, so it would not appear to ba economically feas=—

.ible to lowar the exposure leval at this time.

P.R. Vol, 39, Page 37775, 1910.95 (c} {e)

Wa'recommend tha formula

T T2

be mtrictly based on 90 dBA. The lowering of the limits as listed
in Table G-1l6a appaars to be a compromisa between the 90 dBA and
B85 4BA advocates. Certalnly for aingle level steady=-state noilse,
the exposure limits retains the same 90 4dBA equivalent status for
an aight-hour exposuxe a&s previously promulgated by OSHA. Using
the proposad standard beginning at 85 dBA, obviously, ->laces the
employeae axpooure at a point much more difficult to c. .ply with.

F.R, Vol. 39, Paga 37776, 1910.95 (g) (ii)

We further recommend that audiemetric tasting be changed to two
years instead cf the proposed one year. Experte generally agree

Cema
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that when personnel are sibjected to sound pressures and time
duration described in this proposed legislation, a significant
hearing threshold shift cannot be determined in the short span
of one year. Since testing every two years provides adequate
information for hearing conservation purposes, we see no reasoas
for annual audiograms,

F.R, Vol. 39, Page 37776, 1910.95 (4) (i)

Once plant suzrveys have bean complated we feel it is unnacessary
to monitor equipment and the workplac¢e unless medification of
eqguipment or othar workplace or work practice modifications take
place that may affect the noise laval.

F.R. Vol. 39, DPage 37776, 1910.95 (5) (i) (A) (B){c) (iii) (B) (€} (1) (2) (3)

We recommend that Section (5), Obaervation of Monitoxring, down

to Section (), Methods of Compliance, be removed from the standaxdi.
This is the section ralating to obsarvation by the employees of
sound leval monitoring, HNot only would this require considexable
amount of time but would make no contribution to the ovaerall hear~
ing proteetion program.

F.R. Vol, 39, Page 37776, 1910.95 (e) T e

.In the past, persenal protaction in the form of hard hats, safety
glaagsens and safety ahoas have ascured the employees of a safe and
healthy work environment. Therefore, we feal there is no reason
to believe that thia type of an approach to personal protection
is’ suddenly invalid when-it comas to thae use of hearing protectors
to prevant a hearing logs. To attempt to raduce noise levels be-
low the 90 dBA lavel where it is not £easible, would compound the
cost without benefit, It seems irrational to expect the employer
to paas large expendituraes on to the consumer that would not nec-
essarily reduce noise axposure to permissible lavels, because
hearing protectors would still be requirxed to, remain within these
limits.

We, therafore, recemmend that perscnal protection be considered
as ah alternative to both engineering and administrative controls.

Sectieon III is a progressaive raeport of the eveolution of the standards.

Section IV is a compilation of studies indicating the effects of
neoise on the hearing acuity of different individuals. Gas igdustry'
studies have not been undertaken to provide information to supgort
this section 80 we will not comment.



In aection V, we support ‘tha use of hearing protecters in lieu
of engineering and administrativea controls where it is not feasible
to raduce the noise exposgure.
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G. O, Kautgen
Execulive Diroctor
Manuiacturing Stat

Ford Molor Company
The Americsn Road
Doarborn, Michigan 48121 »

tugust 7, 1975

Mr. Dawvid R. Ball .
Room N-3659

liew Department of Labor Bulldlng
200 Constitution Avenue, N.W.
Hashingten, D.C. 20210

‘Subject: Draft Snviroamontal Impact Statement
on Proposed Noise Regulation

Doar Mr. Bell:

Ye appreciate hnviﬂg tho opportunity provided by Mr. Stoader's
lotter of June 10, 1975 to reviow and occmmant on the draft Enviroen-

mental Impaet Statemont oz the proposod revisicns to the OSHA nolsa
reagulation.

Our comments on the propooed rovisions ware submitted to Q3HA iz a
writton statement dated Marek 20, 1975 and in an oral statomeat on
July 28, 1976. Coples of theso atatemonts are enclosed.

We respectfully request thoat the comments in our statements bo re-
flected in the final Eavironmontal Impact Statement, partioularly
the .following major points:

1. Permisgsible noise levels presently provided is Table G-16
of the presant OSHA regulation should be rotained unless
and until it 4o demonmstrated that there is nead for engl-
noering controls below preseat lavels.

2, Peorpoosl hearing protection is an affective moans of
hearing conaorvation when used in conjunction with an
audiomatric toating program. Wo support preplacement
and anousnl audiometric examinatlons. Sioce oar protectors
provide the safeguarding requirad, thoy showld ho parmitted

- as aspeptable nolso control davicas unloss practical and
copt offective ongineering controls can bs implemsnted.
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.3, There ars certain procodural requirementa in the propused
standard which we beliove should be modified or delated.
Some of these requiremants do not contribute to assuring
a safo and healthful worlplace while othors add an tunneces-
sary and costly admindstrative burdoan.

4, It ip ossoatdal that the term "foasible! used in the regula-
: tion be defined explicitly to include econcmic considera-
| tiona, Decauno the proposed rogulation would require
‘- implemontation of engiasering ccntrols based on techno-
! logiecal conoidoraticna coly and to tho virtual exelusion
i - . of poracnal hearing protection, large capitel exponditures
: would be required and sigoificant inoressed operating cosis
; would be incurred. Ford expenditurss to moeot the proposed
f atandard are estimated at about $400 millien and could in-
‘ ‘ croase to about $1 billion, Anaual oparating coste would
ineresses at least $280 milliom per year. Ainy uarcascnable
expenditurs and ococot sasociated with neige control would
worsen an already nerious economic and seles problem in
our industry. Unleass tho practicel approach that wa have
, resammeaded 1o taken, we bolieve that upprodustdve and
i inflationary cogte will be inswrrod neodlesaly to the
detriment of empleyea, the Compazy, tha iodustry, and ithe
econcmy,

Very truly youra,

4, 0. Koty

G. 0. Koutgen

Enclosures
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ASSISTANT SECRETARY OF DEFENSE
WASHINGTON. D. C. 20301

HEALTH AND
ENVIRONMENT ‘ 22 AUG 1975

Mr, Dawvid :éu,‘ll

"Room N3669, Now Depnrhrﬁont of

Labor Building
200 Constitution Avenue, N, W.
Washington, D.C. 20210

Dear Mz. Bell:l

This i3 provided in roeponse to your roguest of June 10 for our review
and comment on DOL!s proposal to ragalate occupational exposure to
aexcespive noiso. Wa apologize for our late roply. Tachnical comments
on tha proliminazry draft OSHA rules wers furnished April 18, 1974.
These commentd are still valld aad are included as an attachment,

The propoased standard will have a aigunificant oconomic impact on ths
Departmeant to comply with the requiraments to provide maadatory
engincaring controls to raduco noise to tho standard lavel, We boliave
thoase controla would bo of limited value eince they would be roguired
pvon in thosa cusos whera use of cnglneering controla alone would not
reducp emplayses’ oxposurs to pormiasible limits of the standard.

With regard to the alternatives, we would suggeat combining the more
daairable elomoeants of the alteranatives preseatad into a separate
altsrnative for consideration. Tho alternative section is also void of
any discussion of the minority recommesndation of the Standards
Committee on Noisa, dated Dacember 20, 1973, which includes a
fixed standard and & varying eavironmaontal aotae control strategy

. based upen foasibllity, uao of peroonal protective devicas asnd other

elomonts of & comprohensive hearing conservation program.
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QOur detailed commaents ars contiined in the attachment. We appreciate
the opportunity to comment on this important enviroamental impaci
statermnont.

Sinceroly,
g Ponanet
Goorge Marienthal '

RDoputy Asaistant Secrotary of Dofense
(Envizronmental Quality)

Enclogurcs
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T :\ DEPARTMENT OF MHOUSING AND URBAN DEVELOPMENT

%, WASHINGTON, D.C. 20410
o= 'AUG 121875
QFFICKE OF THE AMMETANT SNCAETARY
FOR COMMUNITY PLANNING AND DRVELOEMENT IN RESLY AEFER TO!

CGSP

Mr. David R. Bell

Degartmen: of Labor

200 Constitution Avenue, N.W.
Washingtonm, D. C. 20210

Dear Mr, Bell:

"This is in response to Assistant Secretary John H. Stender's
letter of Juna 10, 1975, enclosing the Draft Environmental
Impact Statement on the proposad Nolse Regulation for the
Oceupational Safety and Health Administxation.

The Department of Housing and Urban Devalopment's (HUD's)
major concern is similar to that already expressed by the
Environmental Protection Agency that the proposed noise
level of 90 dBA for an 8=-hour working period is too high
and may be hazardous to employees' health. Our own HUD
noise policy and standards deem any area that exceads

75 dBA for 8 hours out of a 24~hour period as unacceptable
for a suitable living environment, '

We hope that your Departmant will reconsider the noise
levels baing proposed in the draft regulations.

Sipcarely, '
\( aﬂ-«_‘/ %

avid 0. Meaker, Jr. FAIA, AIP
Assistant Secretary
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UNITED STATES ENV|RONMENTAL FROTECTION AGENCY

Vitg onctts WASHINGTON. D.C. 20460

AUG 22175

CFFICE O THE
ADMINISTRATOR

Mr. bavid R. Dell

New Department of Lapbor Bulilding
Room 13668

200 Constitution Avenue, N,.W.

Dear jMr. Bell:

The U.8, Bnvironmontal Protection Agency (EPA) has
rovicwed thae d environmental impact statement/(R1S),
vhich the Ocecupaticnal S5afefy and Health Administration

(0SHA) submitted in connection with its proposed rulemaking
on nolse exposure.

EPA has repeatedly expressed its environmental raser-
vatlons concerning OSHA's proposed noise regulations. We
do not balieve that they protect tha publie health and
welfare to the estent hecessary and feasilble, nor do ve
beliave that they adeguataly engure to the extent foasible
that no employee will suffer material impairment of health
or functional capaclity. Specifically, EPA contends that the
proposed regulations are deficient in the following respoets:

(L} The proposad eight-hour time-weighted average
. ggiga exposure level of 90 4dBA is unnecesgarily
ghy

{(2) The proposed allowable increase of 5 4D in
exposure levels yith every 50% decrease in
expoaure time (time-intensity trade-cff) is
axcassive; and

(3) The proposed standard for impulsae noise:
{a) would allow too many impulses at too hich

a level and (b) ignoros the combined effect f
impulse noise and background noise.
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In our opinion, this draft RIS undercstinates the adverse
iwpacts of thase ragulations and does not discusns alther
the relevant lasues or tha feasible alternatives sufficlently.
Accordingly, EPA han classified this draft RIS as Catogory
LR-2 (Environmental reservatlons concerning the proposced
action ard ingufficiont information in the BIS).

bata and information, which were not availalle to OS5}
when this draft EIS was prepared, have sylbsequently heen
gpubmittod in connection with the public hearings OFIA
sponcored last month. Thay should be reflected in the final
EIS., CEneclosed arc detailed commants explalining our concerns;
also included are awggestions designed to agsiat O0IA in
preparing the final EIS on these ragulations.

Sincorely yours,

Sheldon Meyers
Diractor
offica of Pederal Activities

thelosurcs
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U.S5, Environmental Protection Agency Commonts on
Qccupational Safoty and Health Administration's BDraft
Environmantal Impact EStatement:,
"Propesced Regulation: Noize"

Summary. EPA's comments address both the proposad noiso
regulations and theo draft EIS filed in support of them, :
we have environmantal resorvations concerning the proposed
regqulationa, and we bhelieve that the draft EIS did not
contain sufficiont information. These comuents aras organized
in the following manner:

fi. DProblems with the Proposed Regulations

l. Hoisa Exposure Level

2. Tima=Intenaity Tradeoff
3. Impulse Noipe

4. Audiomatric Testing

5. Schedule of Improvements

L. Prakleme with the Draft LIS

1. Dafinitions

2. Eatimates of Nearing Loss

3. Implications of Iearing Loss

4. Other Rffects of Woime on the Cuployees

5. Tachnical Feasibility, Coats of Compliance, and
Enforcement

. Altornativos te the Proponal

A, Droblems with tha Proposed Regulations

1. Hoige Exposure Level., TEPA bolisves that the proposed
aight-hour, time-wvelghtad average noise axposure level of
90 ABA 1s unnecesparily high., We do not balleve that the
draft LIS makes a convincing case either for the safety of this
level or for the infeanibility of setting a lower and safer
level. CPA has ropeatedly urged OSIIA to set lower and safor
levals, {See, for example, EPA's "Requast for Review and
Report on the Occupational Molse Expocure Regulation, which
was nublished in the FPedoral Register on December 13, 174,
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and which was Appendix C to the EIS.) In subsequent sections
of thesa comments we point to significant related
inadequacios of the draft LIS,

2. ‘Mmo-Intenaity Pradecff. LPA belleves that the
proposad allowable Imcreasa of 5 dB in exposure levels with
evary 50% decreasc in exposure time 19 excessive. PA has
recommanded that the allowable incrcase be only 3 GB. (For
our sarlier comments on this point, see Appendix € in the
draft EIS.)

The EIS maentions that the 3 dB rule is "hypothetically
correct for uninterrupted noise exposura.” Ilowever, EPA
recommends this rule kecausa there are both field and laboratory
data to gupport it. The FIS gives no data in suppert of the
5 dib rule. {Although OSFA's Standards Advisory Committoc on
Wolse approved table G-~16 in the proposed regulation, it was
brought out in the public hearings that this Advisory Cngittec
did not explicitly discusa time=-intensity trading rules.-”)

Although nost experts would agree that truly
internittont noise.is somowhat less damaging than continuous
noisa, this fact is dependent on the axistence of quiet periods
that are sufficlently leng and suffieclently quiet te permmit
recovery from Temporary Threshold Shift (M'S). The "CHADA"
{Committee on Hearing, Biloacoustics, and Biomechanics) curves,
which hava baen modifiod by Totsford and in turn by OSHA, are
prodicated on avenly spacad noiso burst and gquiet periods.

Tho EIS astates that the 5 dB rule is "hased on the assumption
that even ghort-duration industrial noise exposures are
interrupted and that the interruptions ara staggercd uniformly
throughout the exposurce period” (p. 41), This statement ls
supported neither b{ the tachnical litorature nor by known
characteristics of industrial environmaents.

As was brought out 3o often during the public hearings,
any rule for inercasing exposure level while decreasing
duration should be based on epldemiclogical evidence rather
than on theory. The evidaence of Burne and Robinson shows that
the 3 dB rule 1s valid for continuous and time-varying noise,
and the EIS acknowledges that mast industrial noise is
continucus in nature (p. 21). If thore arc situations where
the noise bursts are evenly spaced, and the nodise laovels

“during quiet periods are sufficiontly low to permit recovoery

from 218, thepe situations are exceptional. Consldering the




e e e e b e ot e e e e o L.

3.

mandate of the Occupational Safety and Health Act, it seoms
more appropriate for OSHA to set a conservative regulation
based on the common occurrence rather than a more lenient
regulation has2d on the rarc occurrence. ’

i, Impulse NWoigse. EPA bhelieves that the proposed standard
For impulse noise would allow too many pulses at too high
a level. This proposed standard alse ignores the comhined
effect of impulse noise and background noise. We helieve this
standard would, thercfore, allow considerable amounts of hearing
loss, eapecially since a full doasc of continuous noise at
90 dBA would Le allowed concurrently with a full dose of
impulse noise. This double dose effecg has been shown to be
more damaging than eithar doss alone.1®r17

The EIS states that such factors as intervals betwaen
impulses and proceding or simultancous cexposure to continuous
nolise are important for pradicting haaring loss. But these
factors are not addresped in either the proposed standard or
the draft EIS. The definiticn of “impulse or impact noise"
in the proposed regulatione states: "If the impulses recur at
intarvalas of less than one~half sacond, they shall be con-
fidered as continuous scund." INowever, a period betwean impulses
aof only one-half second in duration is not long enough to
permit recovery [from Yemporary Threshold shift (T1s).

It is suggented that the final EIS contain predicted
amounts of hearing loss resulting from the proposed standard
for impulse neise, and that the problem of combined mffocts of
impulse noise and continuous nolse be diascussed. A simpler
and more protective metliod for tranating impulse noigse is
to intograte it dnto the total allowable dose by a time-
intensity trading rule. EPA recomnonds the 3 dB rule and

method for all types of nolse oxposurc. (Thig 18 current
practice in the United KIngdcm.Ivauf_

4. Audiometric Testing. The proposed regulations would
establish an audiometric testing program, but employers would
not be required to notify OSHA of any hearing impairment
datected as a result of this program. It would seem that the
occurrance of significant threshiold shifts in a significant
nunbay of employeas would indicate a deficiency in aikher OSlr's
standards or OSHMA's anforcement of them -- or both. n any
event, employers should bhe required to notify OSIA pro ptly
of such occurrences.
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The gummary section of the EIS mentilons that the
objective of the audiometrie testing program ic to dotect
shifts in hearing before aignificant or permancnt impairment
cceurc., Audionetrie monitering is a useful practice,
particularly at potentially hazardous exposure levels, but it
would not prevent pormanent Iimpairwent; it would only datect ik.
The only action that the employer must perform in such casrso
ig to iasue persgonal protective equimment or to reinstruct
the employee in its wse. This action may or may not prevent
further deterioration, .

5. Sechedule of Improvemantsa: The Preamble to the
proposed regulations statos that

0SiiA proposes to keep the [elght-liour time-wolghted
averago nolse exposure] level at 50 dBA until
further ampirical data and Iinformation on the health
risk, foasibility, and aconomic impact indicate the
practicality and necessgity of an 05 diA reguilzement.

EPA believes that the infermation and data already available

te OS1A indlcatos that the 85 dBA level is feasible and
necgspary. Dut regardlecas of the sprcific level eatablished

now, progress toward a quioter occupational oenvironment is
clearly neadad. IPA believees that the regqulations should
specify a series of lower levala to he attained by ceortain dates.
The working public doserves improved protection, and industry
needs such a schadule for efficiunt, long-range facility
planning.

H. Problems with the braft rKls:

l. Definitionsg. %he draft nl5 discussaed the incidenca of
“handicapping hearing loss" associated with workplace nolsze
{pp. 3=6). Tha hearing leoap thus described ic an average of
25 dp at 500, 1000, and 2000 Hz. Later in the FIS this amount
of hoaring loss was termed "impadirment", and it was roferred to
as such throughout the rest of the documant. The torns_
“handicap" and “impalriment" are not interchangeable %/ fThe
Anerican Academy of Ophthalmoloqgy ang fitolaryngology has
developed the following definitions.:"



Digability: actual or presumed inabhility to remain
employad at full wagos. :

Impairment:: a deviation or a chenge for the worse in
elther structure or function, usualily
outalde of the range of normal.

itandicap: the disadvantage inposed by an impailrment
sufficient to affect one's porsonal
cfficlancy in the activities of daily
living,

hecording to currently aceeptable audiolegical and medical
terninoloyy, hearing impairment is stated in terms of decibels
above audiometric zers, and handicap is ¢alculated in perxcoentage
roints above a certain fence, The most widely used formula
aggigns 1.5 percentage points of handieap for each 4B ahove a
fnnce of 25 or 26 dR.

In 1970 QSHM published "Bulletin 334", which stated
that a 25 dB average haearing loss at 500, 1000, and 2000 iz
was “disabling losn of heaging.” Although these losses ware
congidered “disabling" in 1970, they are merely "impairments”
now, lowaver, thae EIS does state (p. 5) that these losses are
"substantial encugh to be handicapping." EPA believes that,
ragardlass of terminology, theso losses are too great teo be
permitted by an exposurs standard designed to prevent naterlal
impairment. The 25 @B average hearing level at 500, 1000 and
2000 Hz allows nubstantlally more than Z5 dB loss ab the
important freguancy of 2000 Iz, and unlimited amounts of lossg
at the fredquancies 3000 and 4000 1z, which are also important
in the dispcrindnation of apoech souﬂdq. It is indeed handi-
capping to thomse vho experience it.%7:7+8 nolt, Beronek and
Newman {BBY), whose report is includod as Appendix I Lo the
EIs, atates that ".,.few who would experience such a lLiearing
loss would £ind it 'acceptable'", (Vol. I, p. 3). BDBM also
gtates than an 85 4DA exposure standard would produce
*additional henefits to millions of other workers in that their
hearing lavels would be significantly laese than the 25 ap
fence inptead of approaching it..." (Vel. II, p. D=6).

To describe adequately the impact of occupational
noise on exposed populations, the predicted amounts ¢ hearing
lass resulting from various exposura levels should b  iven,
wvhother or not thoy exceed the 25 d8 foneo. This proc ss was
attempted in Table 3 (p. 49) of tho EIS., Such calculations
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can easily be made for various population contiles despilte

the BIS's statement to the contrary (p. 5€). Since the Fis
makes use of tha data and analysis of Mrens and Tobinesion,

it is suggested that the predicted hearing level can be
calculated more cquickly from Robinaoon's takles thon Ly
calculating each prodiction from the formula. (LPA is sending
O511A a copy of the "Tablos for the Lastdmation of Hoiso-Indwced
Hearing Logs"’ by D. . Robinaon and M. S, Shipton of the
British National Prhysieal Labaratory under seperate cover.)

2. Latimates of learing Iess. The data and argumants in
the drafE X%, tend Eo undcerestimate the adverse cffects of the
proposed regulation. This underestimation is most ohviousn in

Tables 1 and 2 and 4in the conelusions drawn from them cancerning

hearing losses likely to ocour from various levels of noige
SXPOBUTa. '

'ne section in the EIS entitled "Major Studics of
Occupational Hoipe Exposuro” (pp. 44-50) is perhaps the wost
critical portion of the BIS in that the identified numbers
of "impaired" (more appropriataly "handicapped") workers
have presaumably been the major influonce on OSHA's regulatory
decision. The EI5 ugas BBN'o estimated numbers of workers
exposaed to various lovels of noiss for prasent conditions and
for thoe hypothotical conditionn of maximum complianca for the
90 dBp and 85 dBA atandards. 'Te pradict the reosulting hoaring
lopaas, the LIS uzes Raughn's estinates of the percentaces
oxeeading the 25 dB fance in Table 1 and Burns' and Robinson'n
agtimotas of thoce percentages in Takle 2, The predictions
based on Burns' and Robinson's data are usoed to justlfyv the
propesad ragulation.

However, EPA believes that the BIS's estimates of
haaring loas are too low. It seems that a combination of the
following throe factors produced thia regult:

©® OSHA used tho eritericn of hearing handicap
instoad of impairment,

¢ A clagiocal arror was comnitted in compiling
Tablos 1 and 2, and

¢ The effects of aging were lgnorad.

Thoe £irst of these factors wvasg discusgsed abovae (in
Section B.1l. Definitiong).
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Clerical Error in Tables 1 and 2 of the ¥IS. According
to Tables J and ( of BENTs Volume 1 (Appendix B8 of the RIS),
30t of production workers are currently exposcd Lo nolse lewvels
of G0=04 dna, 40% to levals of 85-8% (LA, and 15% to lovelos
of 90-924 dBA, etc. Tha EIS reports thase data as 343 are
axposad to legs than 00 4BA, 40% to levels of 00-85 dbn, and
15% to lovela of 85~90 dDA, ete. Thus the columns describing
numbers exposed and exposurse lovels have been shifted approxi-
mately 5 db with reapect to each other, and conzequently the
numbers presently handicapped are understated., TFor example,
Table 1 should state that the 5,753,000 workers are expoiod
not to lavels of 80-85 4dDA, but to lavels of 85-09 duA. Thoe
nunber of handicapped workers in this category should not he #¢
but approximately 12%t. The underestimations caused by this
procedure apply net only ko the number of hearing handicapped
workexra undor present conditions, but aluso to workors axposed
to the proposed 90 dBA and 85 ABA standavdas.

Effocts of Aging on Hearing Ioso. Tables 1 and 2 of
tha EIS falled to acaount for the fact that hearing is adverscly
affectad by both preabycusis and pathology as well as by
expoeure to noise, As yet no satlsfactory maethod has been
davaloped to account for the incidenca of pathology, but
this fact should be noted in tha EIS to remind the reader
that tha figures given are conservativa., It is feasible, how-
aver, to determine the effect of aging on hearing and to
agtimata the combined effect of proshycusis and noise exposurc.

It {8, of courae, usaful to examine the esffect of
different lavels of noigse exposurac in terms of noise~induced
thrashold shift. EPA hag often used this method of assessing
the effects of neisa on hearing., It is algo traditional to
examine the percentaga of the population that will he "at
risk" Erom noisg alone (execluding cther factors).

N108110 and 1504l have presented data for populations who will
oxceed a cartain fence as a result of various levels of noise
exposure. Dut they also include total percentagos of people
with "impaired" hearing. HNet to include such totals would
mizlead the reader into thinking that the percentage "at risk'
would be tho only hearing impairments that would occur in a
neigsa-axpesad population,

In order to make predictions about a real 1i! population,

the prasbycusils valuegz that have origlnally been subt; cted
muat be added back. There is no such thing as a popul.tion of
G0-ycar old people without "hoaring loss from aging. The
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neceasity of this proccdure is evident in the inatructions for
the use of Burns' and Robinson's nomogram, which ls reprinted
asz p. 48a of the IS, Step #7 states, "Add age correction
according to Table 10,3." This step should ke performed in the
final BIS5 sc that the reallstic environmental impact can be
properly evaluated.

. In order to clarify this natter, EPMA has prepared a
ravised Table 2, which corracts for the clerical error and
presbycusis affect mentioned above. {This table is attached
to these comments.) In order to determine the paercentaqge of
the population expected to be handicappcd at cach rangc of
exposure lavels or exposure window (eg. 85-39 dBA), the average
value has bean calculgted from pages 126-129 of the tables of
Robinson and Shipton, Since 5% of the population are expectad
to achieve a certaln hearing level at 85 dBA, G% at 8C dapih,

7% at 07 dDA, and 8% at 88 d3A and 10% at 89 4BA, the peorcentage
sclected wag 1.2%. The value for expected hearing loas that
wae selected was an average of 17 dB at 500, 1000, and 2000 Hz,
since, according to NMurne and Robinsen, the median value fox
prasbycusla at age 60 ia 7.6 4D at thege three frequencies. The
resulting hearing leval from noilse and aging would therefore be
24,6 dB, Thess valuos do not includae.hearing losszes from
pathology (other than noise-induced loss and presbycusis).

igurecs £rom tha suggested revision of Table 2 show that
1,875,590 workors would incur handicapping hearing loss after
40 years of axpesure to gurrent noise levels, which 1s about
three timea as many as the EIS esatimates. Compliance at
90 JdBA would produce approximatoly 1,125,250 hearing handicappad
workers as opposed to the EIS esgtimate of 130,000, Compliance
at 85 4BA would result in an eotimated 667,770 hoaring
handicapped workers, as opposed to 57,000. Another important
calculation ig the number of workers who would be prevanted
Erom execceding the 25 dD average hearing level if an 85 4GDA
standard weras cnforced, Approximately 1,207,820 workers would
fall into this category, and the difference betweean compliance
att 90 dan and compliance at 35 AlA would he some 457,400
"protectad" workers, as opposed to the 73,000 estimated in che
EIXS. The statement in tho EIS (p. 4} that theee workers would he
prevented from incurring a handicapping hearing logs by the
requirenent for'providing personal protection remedins" is
misleading since the proposed standard does not reguire porsonal
protective dovices between 85 and 90 dBA.
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For the final KIS to present a more complete discussion
of the impact of noise in the workplacae, 'Wables )l and 2 should
be raworked according to the method just described. !lany
expertn have testiflad that 25 db fence at 500, 1000, anfd 2000 H2
is unacceptable., FEMA recommends, accordingly, that similar
calculations be done using an alternative fence. A 25 dp _fonce
at 1000, 2000 and 3000 Lz, has hoen recommended by WIOSI+C,L4
and the Department of Labor's Rurecau of Employec Compensation.
EPA would prefer a 25 dB fence at 1000, 2000, and 4000 Hz.

*he final BIS should oxamine merae thoroughly the
amounts of hearing loss produced by nolse exposure of various
levals. Table 3 of the draft EIS presented data for somo
frecquencies for the 2nd and 10th percantllea. Tabkle 3 would
be meore complate and more meaningful if hearing loss values
for the froguencies 3000 and 4000 Hz were included, ilowever,
8ince presbycusis has been omitted, these values cannot ke
laboled “Hearing Lovel" and rannot Lhe considered prodictive
of a normal population. Moreover, there is no preccdent
for averaging tha three mid-frequancies and calling the
amount in 48 above tha 25 dB fence "impairment.” This practice
misleads the reador by inappropriately minimizing the cffect.

The discussion of Temporary Threshold Shift (m™MrS) in
the final BIS ahould revoal that contaemporary rescarch shows
that cell damaga may accur even though behavioral audiowmetry
does not indicate a logss of heaging. Thus, the recovery
phenomenon that ig chserved may not really be complete recovery,
although tha rasultigg 1353 of hearing would not becomne evident
until lator in life.19,20,41

J. Impmlications of Hearing lowss. The proposed rogulation
was not designed to prevent hearing loss. Inatead, the
criterion on witleh it was hasgsed would allow a certaln percentage
of the population to incur hearing impairments of moro than 25 dn
at the averaged fredquencies 500, 1000, and 2000 Iz, and a
larger parcantage to incur lhearing losses that are somewhat less
than this amount. The final EIS should examine the social,
peychological, and economic implicationa of these hearing
logsea, in torms of the effects on apecech communication, jol
performance, and the onjoyment of life in general. Thia
information is critical to the understanding of the poposed
regulationa's impact.
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4. Other Effects of Noige on tha Employvec. The dralt
EIS stated (p. 8} that OSHA decided to limit the scope of the
noise gtandard to hearing loss alone, It noted that rescarch
is Leing conducted to determine the other adverse nffects
noise has on employens, but it Jdid net describe this roscarch
or discuss this problom in any datail,

EPA  Dbelicves that the final IS phould addresas such
problems ag stress related disease, worker absentceism,
performance decrements, and the masking of speech and warning
signals from various levels of noise,

Host of these sffects (with the excoption of masking
effacts) aro fairly difficult to guantify. Iowever, this is
not sufficiont reason to dismisp them. According to Ashford
et al, "To lgnors uncartain affacts essentially apsigns a value
of zero to them, 1f one is thinking in cost<bencfit terma.
liowaver, 1f thare is any appreciable probability that the effccts
occur, tlien soclety 1s taking an extra chance of incurring N
additional harm if the less protactive standard is adoptad."~4

A very thorough overview of various physiological
effacts of noisa ia presented in Ashford'a report, which
ineludes summaries and caveats for each study, and an extensive
hibliography. It is highly recommended to OSIA as a resource
in preparing tha final EIS and in formulating the final rule.

NIQSI has also been angaged in research on this 5uhjectl4,
and it was discusacd in the public hearings which OSHA
sponaored in July, 1975,

5., QTechniocal Faasibility, Cost of Conmpliance, and
rnforcomant. One of the weakabt aspacts of thim dralt BIS
was 1ts fallure to explore in any depth the technical feasibility
of achieving various noise oxposure lavels and the accompanying
ccononic costn 1o the affacted cmployers and employees.

The nodfoe expoaura ctandard of 90 d4BA, which OSHA
is propesing, ip the existing atandard, which had beon in
force aven before OSHA adopied 1t in May, 1971, Yet this
EIS eastimates that 1t would cost industry £13 bhillion to
comply with this standard. 1Is thisg a faIr measure of 0OS[A'a
past performance in anforeing this standard? Will OSHA's
enforcemaent program become significantly more vigorous in
tho near future?
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The EIS in justifying the 90 ABA level mantioned
technical feanibility problems and referred to the report
included as Appendix B, lowavey, OSIA's "Review and Roport
to EPA," which was included ag Appendix D to the EIS stated:

The Department of Labor generally agraees with EPA

that the technology now exista for compllance with
glthar an B5 dDA or a 90 dBA limit through ongineering
controls. While thare are some significant exceptions,
such as textile weaving, we would accept the holt,
Beranok and Newman cenclualon that by the maximum
application of axipting technolegy the sound lavels

of 92 parcent of jobs can be raduced to aither

90 4BA or 85 A4BA.

EPA is nkeptical of the contention expressed in
Appendix B to the EIS that it would ecost industry $13 billion
to achieve 20 dBA and $31 billion to achieve 85 d4dn). liowever,
lat us grant thim contention for the moment and investigate
its implicationn. What ilp the collective cost to all employees
of being exposed to the 90 inatead of tha 85 dBRA level? Is it
equal to, lass than, or graater than $18 billion {(the difference
between §13 and $31 billzon)? What rationale did OSHA use to
detarmina that 513 billion was an acceptable cost to industry
but that $31 billion waa not aceoptable?

EBA heliavee that tha final EIS ahould explicitly
reveal tha assumptions 0SIA used in weighing the tradeoffs
between capital investmant and employee health and in ayriving
at its preforrad altornative. We also suggest that the £inal
LIS more fully discuss tho quesations of technical faagibility
and OSlA‘'s enforcament program. Testimony prasentad 3; 95“&'9
publie hoarings should be ine@luded where appropriate.€“r®

6. Alternatives to the Proposal. 1In the Alternatives section
of the Araft E15, Bix approaches to protacting the hearing of
vorkers ware gummarily dismissed. Rone were discussed thoroughly.
The approach which IPA had previocusly recommended to OSIA of
phasing reductions in maximum nolse levels over time was not
even nontioned. EPA belileves that the f£inal EIS should contain a
suhgtantial discussion of the approachas to hearing protaction
mentiopned below:

° Personal protective agquipment. EPA has sur orted
OBHa's decinsion not to allow personal protective
equipnent as s permanent solution to noise
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raduction. DBut thare are many situations where ear
plugs and ear muffa are an extremcly valuable and
necespary form of protaction., The final ITIS should
cover this area thoroughly, eapecially in view of
the mani argumenta for and againgt personal ear
protactive eqguipmant that were raised during OSHA's
publice hearings.

Indusktry-specific standarda. The agsortion that QOSHA
would have difficulty enforcing such standards is

not gufficient reason for rejecting them without
considerably more oxplanation. What is the trade—off
botwoan eana of administration and employee health?

Reogquiring lower noise levels for Hew Plants than

ara rh&ﬁgfﬁa"fai‘EﬁIEEInE'FIEhEs. Tha difficulty

of defining a2 "new plant' is not sufficient jumtifi-
cation for rejaction of thia alternative. Wwhile
axisting machingry is often placed in new plants,
there are a variety of wvays to reduce nolse exposure
lavols in nawly deoigned work environments.

Stop reductions over time, EPA has suggested that
Ineremental roductions be achioved over time. (Sec
Appendix C to the draft EIS.) We beliaove it is an
altornative worthy of expiloring in the final EIS.

Tho reductions need not be conaidered in 5 4BA stops.
For example, QSIA could require reduction to B8 4BA
by 1578, 85 4BA by 1501, and 83 apA by 1985, or some
other such gsaquence of incremental reductions.

hbatement agroeemonts: Although compliance
otrategles are not always part of the standard
satting procedure, thelr contribution can be very
ugefully axamined. According to Ashford at al,
Y..othae OSHAct provides various means to work
around gtandards that may bo overly strict for
cartain individuals.... Abatament agreements are
a currently evolving tachnique which have greasd
potential usa aa a flexible enforcomant tool."<®
This paper, also contains other valuable suggestions
for requlatory altozrnatives. It wae submitted to

the record of the public hearings as exhibit No. 130(a).
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and we asuggeoat that 0SHA conoult it in preparing
the final LIS and in formulating the final rule.

These approachec to protecting the hearing of employces are not
mutually aexclusive "alternntiven"; in fact, TPA angoaests that
OSHA consider adopting a combination of them as les final
regulation.
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Revised Tlable 2
Hearing Handicap Aftew 40 Years Exposure
Azcording to NRobinsoan Methed

. Compliance Compliance
Presently at 90 d5A at E5 dBA.
Level dBA % Handicapped "Number Number Number . Nunber Namber Nunbezx
. Exposaed Handicappoed Expased Handicapped Exposcd Handicapned
Numbers are in|Thousands
80~84 3.6 4,315 155,34 4,315 155,34 13,2132 476.32
85-89 7.2 " 5,753 414,22 8,917 642,02 575 41 .40
- 9394 15 2,157 323,55 575 - 856.25 288 43.20 .
95-99 28.2 1,007 283,97 .288 81.22 144 40.61
100-104 46 575 264,50 144 66.24 l44 66.24
10s-109 65.4 288 184,35 l4a4 94.18
110-114 81,6 144 117.50
115 89 144 128,16
Totals 14,383 1,875.59 14,383 " }125.25 - 14,383 - 687.77
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Myr, David R. Bell

New Department of Labor Building
Room N 3669

200 Constitution Avenue, NW
Washington, D,C, 20210

RE: AOMA Comments on OSHA Froposed Regulation on Noise

Deadr Mr, Bell:

As Chairman of the American Occupational Medical Assaociation Committec
on Noise & Hearing Counservation, I am writing you the following brief com-
ments on the propooed OSHA regulation on nolse. The AOMA is an organi.
zation comprised of thousands of health.profeasionals who serve American
industry and whose dedication is to the prevention and treatment of conditions
related to occupational exposure. It is therefore our stated position that we
are dedicated to the prevention of hearing loss for all workers in American
industry. Our Commitiee has reviewed the draft environmental impact state~
ment on the proposed noise regulation in detail and we have the following com-
ments to make:

In the oversll it is the feeling of this Committee that the pro-

posed ragulation is a good one, To wit we agree with retain-

ing the 90 dBA action limnit for mandatory hearing conserva-

tion programs, the 85 dBA hearing testing limit and the 5 dBA

doubling rate, We racognize that there are occasional suscep-

tible individuals whe will suffer hearing loss at exposures of

85 to 90 dBA. When such worke: . are identified by the 85 and

above testing, we ghould provide hearing protection for these

individuals. The objections from various agencies, individuals,

etc., to OSHA's position is of particular concern to our organi-

zation. If un objective assessment of all the available data and

information is made, one must arrive at the following conclu-

sion; namely, that there is insufficient data at the present time

to make hard and fast conclusions, particularly from the medi-

cal standpoint, for the purpose of promulgating a federal regu-

lation. The antagonists to the 90 dBA rule are using basically

three studies, all of which have been proven to have serious

flaws, and then extrapolating (igures and terms which appear

on the surface to be valid, but which {rom the practical and

logical standpoint are {nvalld. It is therefore our sincere rec-

ommendation that the proposed regulation be allowed to stand
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as written until new data appears, particularly the currently
underway inter-industry study on noise, which should be com-
pleted in approximately 14 to 2 years, We [eel that OSHA
should not impose regulations which are practically unobtain.
able and economically impossible for American industry with-
out having all possible scientific data as a base for making such
decisions, We feel that the inter-indusiry study will be the
first real sound scientific data base on which to make such con-
clusions. It is therefore our hope that the government and the
scientific community will awatt this and other similar studies
before attempting to promulpgate a Jong range regulation with

unobtainable goals.

In the section dealing with enginecring and administrative con-
trols, there is longuage which is ambiguous, To state our po-
sition simply, we do not feel that industry should be made to
expend large sums of money to lower noise to an unacceptable
level, and then have to implement supplemental personal pro-
tective equipment programs. Experience has ahown that in
lower risk probability levels, it becomes more difficult to con-
vince smployes to effectively use hearing protection, Refer-
ence should also be miado in the regulation to an ef{active, on-
going employe educational program, It should be clearly stated
that where englneering and administrative controls cannot,
irom a practical or economical standpoint, achieve the desired
result then personal protective equipment may be used in lieu
thereol, We believe that each industry ahould be able, under
the law, to plan and implement their own hearing conservation
program, and where they can demonstrate that engineering
controls can in no way, or [rom any viewpeint, reduce the ex-
posure to acceptable levels, then personal hearing protective
equipment should be allowed,

Under Section 4, Hearing Cangervation Program, we have one
further comumnent to make. There should be in the regulations

a statomont as to responsibility of overall professional r-
veillance of hearing conservation programs. If we do nc avail
ourselves of the professional expertise and experience of those
professionals dedicated to work in industry, the overall sur-
veillance could end up ln many cases in the hands of untrained
and inexperienced nonprofessionals who would destroy or ulti-
mately circumvent the intent of the regulation, The ACMA fecels
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‘very strongly that medical surveillance of any hearing con~
servation is the only logical direction which should be taken.

As Dr. Glorig aptly stated in the [irst week of the recent hearings, "'we have
enough in the regulations to work with right now, so let's get or with the
business ¢f protecting worker's hearing.,” We trust that this asscciation will
be informed of sny future developments so that we may have the opportunity
to make comment. ‘ . '

Sincerely yours,

Rufg W. Miller, M.D,

Chairman

RWM:r

AOMA Committea on Noise & Hearing Cens.




EXZCUTIVE OFFICE OF THE PRESIDENT
COUNGIh ON ENVIRONMENTA L QUALITY
722 JACKSON PLACE, N, W.

WASHINGTON, O, €. 20006

January 28, 1976

Mr. bavid Bell

Departmant of Labox

Occupational Safety & Health
Administration

washington, D.C. 20210

.-Dear David:

The Council on Environmental Quality has reviewed.
the DOL/OSHA draft Environmental Impact Statement "NOISE",
filed with the Council on June 10, 1975. I hope the
following comments will ke helpful to you in your prepara=-
tion of a final EIS in your standard devalopment: .

(1) The draft EIS addresses only one aspect of
hearing loss =~ hearing impsirment or haaring
" handicap generally found compensable by

Pederal and state workmen's compensation

- boards. It has a fence of 25 dba at 500,
1000 and 2000 Hz. By the time "hearing
handicap" is reached, so much losa has
occurred that spesch can boe heard only
in a quiet swrrounding, and the higher
frequencies are totally loat. "Significant
threshold shift" on tha othezr hand is a 10
dbh shift at 2000, 3000 and 4000 Hz.

As it now stands the drafit EIS addresses
primarily compensable heaxing less. The
importance and feasibility of preventing
significant thresheld shift, i.a., 10 dbA
loas at 2000,3000 and 4000 Hz 4is not
asecased.



(2)

{3)

2

The asaumption made throughout the EIS that
the 90 dbA standard is unprecedented distorts

" the projected economic effects. The old regu-

lation is not ‘exhibited for comparison pur-
posed and economie projections for achieving
90 dbA neglect to factor out aexpenditures
alrendy supposed to have baen made for levels
supposad to have been reached. Instead of
analyzing worker health under the existing
gtandard, projecticons are made as if 90 dba
was a new standard. These projections should,
of courae ba mada, but the hearing experience
of workers exposad to the exiasting levels
should not B¢ lgnored. Likewise, aconomic
projections should be made which treat the
cost of achieving 90 dbh as already having
beon met. .

The draft EIS does not fully discuse premature
deafness. It treats all workers though they
had reachad the age of 60, at which time a

' substantial porcantage of all persons have

significant hearing less. The approach of

the EIS seems to bhe that aince a percentage

of workars will become deaf at a later date,
there is no reason to protect against premature
deafness.

(a) On paga 45, the BBN study showed that
at ages 50 to 54 a 90 dbA standard will
protact 840,000 workers from premature
deafness and a raeduction to 85 dba would
protect an additional 700,000 workers,
totalling 1,240,000, At ages 55«59,
700,000 workars would be protected from
premature deafness.by a 90 dbA szandard
and an additional 280,000 by an 85 dba
standard totalling 980,000. However,
the discussion on pages 45 and 46 neglects
to aspacify the age at which industrially
caused deafness occurs versus the age at
which natural deafness occurs and thus

- obscures their relationship.
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(4)

(b)

3

Baughn's addendum {"Relation Between
Daily MNolse Exposure and Hearing Loss
Bagsed on the Evaluation of 6,835
Industrial Noise BExposure Cases",
page 32) contains figures for hearing
logs at 4000 Hz at 78, 86 and 52 dbA.
These sghow, for instance, that at |
92 dbA 34 percent of 33 year olds
with 15 years exposure would have a
40 dbA hearing loss. This kind of .
information would be moxre usaful if
prasanted and analyzed in the BIS.

It i@ acknowledged that the proposed atandard
will allow some workera to incur handicapping
hearing loss, but DOL/OSHA's projections as
acontained in the statement are prosented in
leag than comprehensible manner.

()

(b)

On paga 3 of the summary the figure

of 453,000 workors is usod as the
number who will not suffor hearing
handicap hecausae of the proposed rules.
A sgeond figure of 72,000 workers is
submitted aps the nunber protected by
the 85 dbaA standard, Robinson's data
are used but the assumptions used to
arrive at the f£inal figures are not
glven, e.g., wag Robinson's aging table
used in reaching £inal figures?

Alternative projections are not fully
considered. For instance, Baughn's

data iz not used because he measurad
@ome temporary thrashold ahift, aven

though Baughn gives, within his work,

a formula for compensating for this
effoct.
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{5) Tablaes set forth on pages 31-35 of draft EIS

(6)

(a)
(1)

{c)

(@)

The discussion of the 3 4dbA varsus 5 dbA deubling

. are open to misinterpretation unless:

The assumptions underlying various
projections are apecified;

Figureos which are approximate are so
indicated; .

Comparakle figures are developed for
that level neceagaary to prevent signifi-
cant thrashold shift as defined in the
proposed rulea; and

Bagis on which DOL/OSHA accepted or
rajected one set of figures over another
is clearly stated.

rata is inadeguata.

“ {a)

It is assumed that tha various breaks
in a work day justify a 5 dba doubling
rate. It appears that the amelicrative
afifact of tho breaks is assumed by the
EIS to go bayond the duration of thae
breake themselves, because in deter=
mining vorker expesure employers may
axclude time when the worker is not
boing exposed. No data is cited to
justify this assumption. Botaford's
work “Simple Method for Identifying
Accaeptable Noise Exposures" in which

a nimilar statement is made is cited,
but no elaboration is given to show

,how this papor supports the proposition.

Botaford's examples and tochniques for
determining acceptable axposure appear
quite different, are not presented in
tarms of the present standard, and may
or may not be appropriate.
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Oon page 41 of the draft EIS a theorxy

is referrad to that would allow a 5 dbh
doubling rata. No citation is given.

No indication iz given whether this is

a widely held theory among experts in

the field. Given the simple mathematiecs
of the propositions undar discusaion it
igs obvious that the 5 dbA doubling rate
allows workers to be exposad to much
greater sound energy at 100 dbA than at
30 dbA. To have egual exposure, given
the equal enexrgy theory, apart from the
amaliorative effects of breaks, one hour
in twe would have to be spant in rest
braaka. We think evidence cof ameliorative
affects of the 5 dbA doubling rate should
be vary strong befora the 3 dbA doubling
rate is rejected. In any event, however,
tho discussion should be mors complete.

{7) ' The alternativas section neglects to ansess
options such as:

(a)

(k)

(e)

Adoption of an 85 dbA limit with a 5 dbha
doubling xrate and the 20 dbA limit with
a 3 dbA doubling rata.

Adeption of an 85 dba limit aftexr 3 or 5
yoars, accompanied by requiring new
installations to meet the 85 dbA standard
when constructed.

The use of the 3 dbA doubling rate for
datarmining applicability of the monitoring
program to worker.. This would move the .5

‘exposure level downward and bring more

workers within its scope.
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{d) significant threshold shift as defined

in the proposed regulations, should be

discusaed in terms of the effect it would

hava on workex health and on industry if

it wore adopted as a atandard in lieu of
. the one proposded.

Sinceraly,

o 2

Warren R. Muir, Ph.D.
Sanior Staff Member
for Environmental Health




Mr
U.S. Department of Labor

New Department of Labor Building
Room N3669

200 Constitution Avenue, N.W.
Washingten, D. C. 20210

UNITED STATES
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION
‘ ' WASHINGTON, D.C, 20545

AUG 7 1975

. David R, Bell

Dear Mr. Ball:
DOL/0SHA ENVIRONIMENTAL IMPACT STATEMENT, PROPOSED NOISE REGULATION
The subject statement has been reviewed by ERDA staff, and we offer the

following observations.

1.
2.
3,
4,
t:“o\.Lil'lOfl',
5
-5

F
2764018

The Air Force has adopted a noise standard of 84 dBA and a doubling

rate of 4 dBA. These values have been selected after years of study
of the audiograms of approximately three million people. Since your
values are quite different, you may wish to evaluate their point of

view in the final impact statement.

During the recent public hearings on the OSHA noise standard,

Or. Rutenberg, an economist, was critical of BBEN because they did
not quantify the benefits of the Tower 85 dBA standard value. She
hinted that the impact most cartainly would be far less than $31
billion and, that there might even be a net saving. You may wish
to discuss her views in the final impact statement,

Considering the number of years of exposure required in many cases,
for a noise-induced hearing loss to become significant enough to
become compensable under existing Workmen's Compensation Laws, it
would appear necessary to retain the audiometric records far longer
than the five=year period recommended.

The summary gives the impression that the 73,000 people in the
B5-90 dBA category will not suffer adverse effects because the
audiometric testing program will identify them so that hearing
protection can be required. However, the standard would all-w
these 73,000 paople to incur “significant threshold shift(s,

i.e,, an average of 10 dBA at 2,000, 3,000 and 4,000 Hz, Thee

&
}"‘mam‘ig



g AN RS

ot ot i,

b R Py

et A
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shifts would then result 1n use of hearing protection, the enforcement
of which 1is a problem. Since hearing protection is not necessarily the
best solution to personal protection, these people could incur further

shifts.
5. The summary (page 3, paragraph 3) implies that the "reductjoﬁ" to

80 dBA 1s a benefit., Since 90 dBA 1s the existing standard, enforce- .

ment of the existing standard would not result in additional. benefit.
We appreciate the opportunity to review this statement.

Sinceraly,

.Al. Penning

s5sassments and Coordination
0fficer

Division of Biomedical and
Environmental Research
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;on?oﬂly D"c" ticut 06760 ' Wiliiam R, Patricons
orrington, Connacticu ot
{203) 482-4422 : Vica Presiden

June 26, 1975

Mr., David R. Bell

Room N~3669

New Department of Labor Bldg.
200 Conatitution Avenua, N.W.
Washington, D. €. 20210

Deaxr Mr. Ball;

. In Ducambar, 1974 we commented on the proposed noise exposure
standards as isaued.by OSHA im Qctobar 1574 and revised in
Decembar 1974, OQur comuents wore directad to the Docket
Officer at cthac time.

Thare are new haariogs beginning this waek and our undar-
standing of the proposed rogulation leads up to balieve that
the latast proposals contain all che featuzres we epposed
earlier. )

Therafore, I am enclosing for your fraaoh conaideration a
‘ copy of our earlioer comments and harsby wiah to raatate our
opposition to these aspects of the regulations.

Q Very tru gaurn N

William ;1. Petricone

Enclosura
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NATIONAL RENDERERS ASSOCIATION, fnc.

3150 DES PLAINES AVENUE s DES PLAINES, ILLINOIS 40013

Criars Otics Cantar (3 Minutes from Chitaga’s O'Hai intataanonsl Aitpert)

TEL, 822.013% ANEA CODE 2|12 CABLE; NARENDAS
EUROPE QFFMICE, BRUSIELS, BELGIUM FAR EAST QFFICE. TOXYO, JAPAN

August B8, 1975

Mr. David R. Bell

Room N-3669

Naw Daepartmant of Labor Building
200 Conatitution Avenue, XN.W.
Washington, D.C. 20210

Gentlemen:

This is in response to your letter of June 10, 1975
and your request to review the Draft Environmental’
Impact Statement on NOISE preparad by QOSHA.

Wae have raviewed this draft and particularly have
examined the two decuments in tha Appendix:
1. EPA Request of 12/18/74 for Raview
and Reporxt from OSHA
2. OSHp Repoxrt of 3/18/75 at Requast of EPA

We concur with OSHA that the steady state noise limit
of 90 dBA for an aight hour tima weighted average be
retained. Likewiga, the doubling rate of 5 4BA should
be retained. We have raviewed OSHA's reasoning in
arriving at these proposed values and definitely
support OSHA's position. Of fundamental importance

is tha selection of the Robinson data as opposed to
the Baughn data which certainly must be considered
gueationable because of the brief 20 minute time
period allowaed after exposure. *

We are particularly opposed to the EPA statement in

their 12/18/74 document that "EPA's criteria support
a lavel of 75 dBA for an ultimate health goal." 1In
the socond category of Suggested Alternatives under

incremental raeductions, the EPA "strongly recommends

that either the S5-yeas or better, the 3-year provision
be reinserted (for reduction to B5 dBA)} with serious

Recyolpls of Fininal Biy-poiodiecis
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NATIONAL RENDERERS ASSOCIATION, Ine

Mx, David R. Ball
Paga Two

August 8, 1975

consideration gilven to raducing te 80 dBR after another
subsequaent period", This type of statement clearly

shows that the EPA has no intarest in conaidering the
tachnological and economic factors that are involved,
particularly where they propose unproven standards or limits.
It is another example of their simplistic and frivelous
approach toward protacting the nation's environment.

Attached is our pravious statement of January 17, 13975
ralative to the proposed OSHA neoise atandards.

An additional comment should be made relative to the
application of "feasible" wsnginesring controls. The
rendering induatry operates certiain ecuipment that is
inherently noisy. Attached is a brochure briefly
describing oux industry and a flow sheet illustrating the
basic rendering process. For exumple, the animal hy-product
raw material must be reduced in size to small piecaes for
efficient cooking and prescing, Preb;aakera. crushers and
hoggeras are used for this purpese. Wa have consulted with
suppliars of this equipment in an attempt to deaign guieter
-machineas. Howaever, there ig a practical limit to he
reached in noise raduction because of the inherant noise
resulting from the crushing of bonas and other by~product
raw material. We desire that 05HA define the word "feasiblev
more clearly. Also, whare it is "unfaeasible® to apply
engineering and administrative controls, there should be
provision for the allowance of hearing protectors.

Paragraph (ea) (3) on Methods oif Compliance for proposed
1910.95 provides for an amployea's exposure (use of hearing
Protectors) to not occur more than one day par week. As a
result, it would be necessary to have a different employee
each of five days assigned to the particular job requiring
the use of a hearing protector. If thare are only twe oxr '
three operating pexsonnel in the plant, this clearly would
not ke feasilbla.

.0ur Association appreciatee having this cpportunizy o
comment on this OSHA draft statement.

Sincerely yours,

WHP :mm William H. Prokop
Enclosures Director of Engineering
Services

Lblsn H- Q.L/?



ANPA RESEARCH INSTITUTE

1350 Sulllvan Trall, P.O, Box 556
Easion, Ponnsyivania 18042
(215) 253-6155

August &, 1975

Mr. David R. Bell

Rooem N3&69

New Department of Labor Building
200 Censtitution Avenue, N.W.
Washington, D.C. 20210

Dear Mr. Bell:

This 1is in response to the request by John H. Stender
for commants relative to the Draft Environmental Tmpact

Statement -~ Proposed Regglation Nolge.

On bahalf of the American Newspaper Publishers Association
and the Natilonal Newspaper Assoelation, we submit the- following

compents:

L. We take strong exception to the section entitled
"Summary," pages 1-7. The summary is not a true
summary of the materials presented on pages 9-58.
The summary appears to be the thinking of an author
- rather than a summary of the findings, particularly
the third paragraph which conflicts with the actual
test’ findinsa eltaed on pages 27-37 of the report;

2, The laat parasraph of page 5 1s an understatement.
Ifthe regulation continues to ignore the use of
personal protectors, the regulation will add
gconoemlc incentive to automate the Job completely
-and eliminate the worker. Other small employers
not able to automate wlll be forced out-of-business
and the "localized layoffs" will be massive;

3. VWe fail to see the purpose of scheduling the
comments on this draft prior to August d, 1975.
This date is prior to the completlon of the OSHA
Nolse Hearings at which industrial, sclentific and
labor specilalists are being heard. These 0SHA
Noise Hearings are the first opportunity for non-
government volces to be heard on the proposed
regulation., The final Envircnmental Impact
Statement should include information from the
public and private segments;

AMERICAN NEWSPAPER PUBL'ISHERS ASSOCIATION/RESEARCH INSTITUTE



SOUTHERN IDAHD FORESTRY ASS\'.DBIATIDN
Organigad for Prommotion of Prcolioad Joraiisy, Nod Jor Proj

sugust 5, 1975
X 1091
B, IDAHO 83701

U.S, Department of lLabor

Oocupational Safety and Hsalth Administration
Office of Standards Devalophont '
Room H=3669, 200 Conastitution Avae,, N,W.
Washington, D.C, 20210

Gentlemen!

' degarding the "Draft Envircomental Impact Statement for the Proposed
Regulatien of Nolss,"this Aescclation wantes t0 go on record as opposing any
reduction in the propesed noisme standaxrd from the prasent 90 dBA., It has been
eatinated tbat an immediate reduction of nolge exposure to a permissible limit of
65 dBA sclely by engineoring controla could cost induntry an estimated $31 billion

- dollars., In owr own industzy such an ittempt would virtually bankrupt mosi of

the small mille ao well ag many of the larger botter fimancod comcerms..

Our association astrongly recommends tha use of personal protective equipment
as a pormanent gsolution for nolsy conditicna where it is not foasible to use
engineering oxr adminigtrative action to contrel the neiso to the desired lavel.
There are oany mills where it ip phyosically impesoiblo to englnser ox administrate
owt tho neiee oxcept through peraonal protoctive aquipment. We lmow oft geveral
milla in our aren that will have to oloss down if englneuring or -administrative
contzols ars rogwiped instoad of poerscnal protective devices. We have found no
strenvdous objeotion from the employeos o woaring paracnal protective dovices
and our regular oudicmatric testing would appear to data that such protective
personal devices matisfactorilianswor most of tha objectiocn to excessive noise,

In gome cases we have found that engincering in noige controls haa created
other salfety probloms that perhapa are almest as sexricus tofha employees as the
noise problem. This is particulaxrly true with oldor mills that have to be
ramodelad to meet the noise giandards,

Sincerely youras,

SOUTW IDAEO EQBES"" Y 4AS
»y )/(g.éa

E.M. Stoddard

~ Truates )

AHulp Grous Taved
Kaep Jdaha Grasn

“MA«J&-M.&WMA«J&AMAAJP"
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THE EASTERN COMPANY

June 25,1875

Mr. David R. Bell

Room N-3669, New Department of labor Building
200 Constitution Avenue, N. W.

Washington, D, C. 20210

Subject: Occupationsl Noiae Exposure
Dear Mr. Ball:

Back in Novambor of 1974, wa -ubnit:nd commeénts on the
proposed ragulations for controlling and monitoring nolse in the
industrial envirgnment. A copy of that letter is encloased for your
perusal.

Sinca that time, we hava sesn various printad discussions
"pro" and "con" for maintaining tha 90 dBa lsvel and utilizing pro-
tective parsonal sar squipment aad & solutiom for conmtrelling chis
level. None of chis tastimony, combined with our own parscnal
andeavors to solve this problem, has given us any reason to change
our opinior that personal protactive sar equipment ias a viable
solution and should be acceptabls in wmescing the safety and health
requircpents of this act as aze safoty glasses, hard hats, ate.

We support tha 90 dBa levael, but are unalterably opposed
to the dual standard of asudiomatric teeting at 85 dBa. Ear protection
muof be accoptable in combating thia problem in that the monies
requirad to angineer noiac out of an cparation are absolutely stag-
gexing, with no: known guarantee that these axpended moniss will
solva the problem,

Yours vary truly,
THE EASTERN COMPANY

vice President
SGSweet:ap
Enc.

CC: Senator Lowell Weicker
Conpreassman Ronald Saragin

112 BRIDGE STREET, NAUGATUCK, CONNECTICUT 06770 o PHONE (20G3) 729-2233
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NATIONAL CLAY PIPE INSTITUTE

washinglon Qllice Tel. [202), 206-5270

August 12, 1976

Mz, David R, Bell

U. S. Department of Labor

Room Ni689

New Department of Labor Bullding

200 Constitution Avenua, N. W. .
Washington, D. C. 20810

Dear Mr. Bell:

This {8 with reforence to Asoistant Scorotary of Labor, John A. Stender's lotter .

of June 10, 1875, inviting our review and commont on the draft Environmeatal
Impact Statament for the prupoaed Noise Regulations,

We bava revf.av)ad tho draft material and have no comments to offer at this Hme,
' . Vaxy truly yours,

S ametd & 7@%«/"

Darold W. Taylor
Directos of Englneering

- DWT:sc

1130 GAVENTHENTH BTREET, N.W. & WABHINGTON, B.C. 20028



UNIROYAL CONSUMER FRODUCTS
Divislon of UNIROYAL, Inc,

I.INIREIYAL . Nasugatuck Footwear Plant

58 Mapla Street

DRI i
it T Naugatuck, Connecticut 06770

2027200281

[

July 10, 1975

Mr. David R, Bell

Room N~3669

New Department of Labor
Building 200
Constitution Avenums NW
Washington, D. €. 20210

Dear Sir:

I would 1iks to add my voice to the many who ara offaring comments with respect
to the proposad changas in OSHA nodoa level atandards.

I have parsounally tastified before the Subcommittee hearing for Mnnpower
Companaation, Health and Safety held in Waterbury, Comnacticut, on Saturday,

May 3.
A3 a reapragentative of the rubber footwear induatry, Uairoyal employs in tha

order of 5500 poopla, the greater numbers of these people being engaged in

operationo which have moderata nolse lavels which taka place in old manufacturing
buildings, and are not sasily adaptahble to the applicution of engincerisg controls.

Purthormore, ¢he footwear industry is marginal at best aod 1s plagusd by the
constant threat of competition from dmports whooo cost structures do not
uecesgitate compllance with ovan the current OSEA atandards. Any action which
vould dmpoas ths substantilal expendituroa to comply with regulations tighter
than the prosant atandards could be detrimental to the employment prospects of
those esployecs affectad.

It i3 our feeling that the present standards do provide protection for the
general manufacturing employes and that any higher standerds would be
e:onumi‘cally unfonsibla.

Furtherwore, it is our firm beliof that the use of personal protective devices
in conjunction with good hearing. consoarvation programs are more than satis-
factory to accooplish the goals of OSHA. Such a program would be far less
expenaive than engineering programa, particularly in old and established

buildings and procesnes.
Sincarely, D

Gazrl Toothakar
Vice President, Manufacturing



GLENN E, WatTs, President

i
€ommunicafiomi

mréard o/ ./4merica

IMIIUATID WITH AFL-CIO)
1923 K STREET, N.W. <D
WASHINGTON, D. C, 20006

TaLerHong AC 202/331.7711

August 6, 1975 -
File: 3.3.7

David R. Bell

Roomn N36&9 .
New Department of Labor Buillding
200 Constitution Avenus, N.W.
Washingten, D.C. 20210

Dear Mc. Ball:

This is in reply to the draft environmental impact statement
(EIS) concerning the propeosal to regulate occupaticnal exposure
to noisge.

The draft EIS does not repreasent a balanced, comprehensive
raview of thae effects of occupational noisa regulation on the
guality of the human environment. Rather, it reflects a selec-
tive use of data to juastify the Department of Labor's position
on an occupational noise exposure limit. All data which are
unsupportive of the Departmant's position are completely ignored.

Thus, for example, the draft EIS uncriticallg accepts the
EEBN estimates for the cost of compliance to a 90 dBA level and
an 85 dBA level but rajects the BBN estimates showing an B85 dBA
standard would protect 838,000 more employees and would be
feasible for 92 psrcent of the production workforce.

The draft EIS manipulates tha data to ghow that only 73,000
more workers would be protected at 85 dBA. This conclusicn
differs by an order of magnitude from any other est'mate.

Completely unaddressed by the draft EIS are su. | important
questions as the appropriatengsa as a protection goa. of a 25
dB fence at 500, 1000, and 2000 Hz and the fact that workers are
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permitﬁed by the propasal te suffer a threshold shift of up to
30 dB at a single frequency before praventive action is taken.

‘This hardly represents an approach designed to assure that no

employee will suffer material impairment of health over his or
har working life,

For the above raasona, we urge that the draft EIS be
revised to accurately reflect the affect of the proposed
regulation on tha guality of the human environmant.

Sinceraly,

. & T

Glonn B, Watts
Prasident
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PROPOSED OSHA OCCUPATIONAL
HOISE EXPOSUNE AEGULATION
Request lur Review and itupart
I Susiany

Qn Orteher M, 1974, the Qreupatloaal
Sutety  and Mealh Admimstestlon
Wed HAY al the Lepartmint of Labnr
TuUblished provosea requirenents wne
procedures respecting ozcupationnl nra
e, e 1 FR 3TTTY. The Admpaisty,
ter o' the Eaviranmenta, Trroieetlon
Srened (EPAY belives I, e proponed
regdatinn Cws not pretass the publle
Realih ant veifarn to the svieng required
and leas,bie. & tarding der thy au-
Mority ol eefon 4el X} af the Moo
Control Actul 1072, Pub L. 42374 2pc-
L e rdy, BE Stat, 1204, 42 YS0 4003
e, the Adminisirsior of IPA hoveby
Tequests that the Secreiary of Labor re.

e DI prapoted cecupddonal Dose px-
Doaare regulation mnd roport 0 e Ade
wipsirntar of EPA an the ddsisebiiy
el rovisunr sueh seoulatan toonravkan the
sepuired nritestinn af the 5udle ealth
and welfare, Surby rewrrt shall bu fors
warded to the Adroindtrator nf ETA 90
niars frem the date of 1145 potice, and,
Ao rogilic r By sechasn i) opy Ly
viclid Control Act, thail Le pibliahed an
Lon Frocrs, RemsTIn, serampuiied hy
nodetadlen wiatement of (e findings and
tunelwlons of the Secretary ol labor
Tetpecting e revision of the regulation,

As presenlly propascd, tite sllowable
1evsi far an plght-Banr workday axpae
aure, 50 dDA, {8 to0 high, ‘The Adminis.
irawar believes thabk fhe eishi-liour level
s:heuld be sul ot B5 dBA, 10 besome ¢fce-
+v 0 within three yeary, with 3 commlte
2PN D reduce to lowes jevels nd 4 lader
wate whea sich a reduction s abown to
Le foosible, Further, the OSHA f
Loy expasurn of athes than o
1 lengUY Athe time -lncenaasy by
ALews nn lnereare of & U3 Lor cach haly-
e of exrestre Lime. T Administiator
ovminends a JedB timecintensity
olf oY% necrssary for pratection of
el hesdih and wedare

The ta lsent of haoarzeplahle e
Sutadlens! nmse eapostle dandard re-
Ludes e resolation of tireo mnnjor la-
Fonss Farer, e requiremsnis ¢f puolic
Liealthy ana welfare; news. whetler the
tezhnology  exists o Implement the
alandard miecessary v pratest health apd
aelfnre: and third, whether Lhe coas of
Implementing tueh u stoandard Are jus-
tificd by the need,

EPA belleves that there ls spMelept
mformation avallable (o address auch ol
Inese arues, Q3HA stades, however, that
Wie 03-2B4 standard ahaull semaln tn
rdrct tuntld further emipirical data and
information on the heoltne risk, feasl-
5, end economie Bnpact Indieate the
seacbigabaliny ane neceshdy of AN BS-dUA
regueementt 9y FRO31TO, The rur-
rent standazd showld ot be exiended on

this basls,

=3
=
@
»

HOTICES

EPA hag provided OS1LA < ith suicient
daln to sLRpart Lie neegty for redugs
Ing the stondard to 85 dBA, or lower.
EPA hus resently published o Jarge
ameunt of Information aa Lhe eiicets of
nolfe" ruliantlng i o docwment en.
Wiled Jriarmgnon on Zevels of Enyirons

‘menate! oue Regulsite ta Protect the

Public f1ealik and Wellars with an Ades
e alrre of Sajeie iMaren, 10740,
tas wae porared by the Kose Control
* 2u S T dusieme s was subjeetind
VORD eMRustive Teview bhath by the
scweslifie cammunity und by cther Fede
eral dvanelrs, The specified levels nnd tne
melludaiolony wied to ddenl)fy them have
haen endorred by o subeornmities of the
Catamiiten an Hoaring, Diodcaw ties and
Hiomechunics {CHAPAY, of the National
Acadriny of Scetives—<Nnilonal Researeh
Cawncil, R dors nat begeve the henllh
Juatirleatien fur A iawer occupaticiul
naisy Invel reguires Luniner slut:. SPA's
eft wia suppant & lavat of 73 dBA lorAn
ultmate health gonl: * ZPA believen that
reduction to 85 dB3A L nnimpariant strp
L3 this nont |

Hatonal Instiize of Ouveupa-
ey aind Fonith (N19SI,
s LutRerha of Jectlong 20¢a0 140
et ol the enopadioni Sefety
nnd Health Act, Pub. Lo 91-306, 42
DS tuid{onidy, B¥10aedn (1070,, drs
vHoped Al pravined ardera e OSHA
fnr o rieommended stpnnard, (eeupns
uninl Expoiure to Nolss' These criteiln
ey stated tho need for reducing tha
IR L-RoUr enpoairs bevel 1o 88 (BA atid
the pLeompanying date end baekground
matern?! support that cotclualon,

In the nreamble Lo the proposed sland-
svd, OB4As Stites Lome BICSH “reiuge
Lanlly pancure” with the pl-aBA devel at
tha pretent Ume, Tha entire texi of this
NIOGH sintement ju us Tollows:

Curieniy IOSH reluctantly enheurs wilth
tho penceralie scceplallio QU 004 cecunatlionsd
cvpaiur itvel for ko Us=nous day, The need
Tor reducing this I Lour sxposute tevel to I
diid, w3 puppartsd by e Alaserial condabied
s bt dosutacat In elso recogned, fx W
recomimonded hat tha B3-JO45, Reanur ex-
pasure Jorel i3 Laplicatlo to all newly de=
wmendd ocoupiitionsl exposurs enrronment
uilar ¢ mohths from 1o effective dnle of tals
standurd. jluwevsr, Jus to \ha unavadahility
of A0 INE Cata relating L the lichnpioni-
vl faldbily al mesbior the RaA jovel,
NIQEL 4 Lnalile to recomawnded A epes
clhe iimae period after vhizh the 83 dizA,
2 hour oceupalional expuastls 2 lovel MUGhE boe
Cine eflogtive for M cupaiions! holle en-
vimnrmenty.  (Dxeppational  Lrpoture o
Nade, p, [I=.)

Thls inabiivy o comment on techion
lagiend feusitiiiy is not surprising in view
of the fact thnt NIOSH's responsibility,
I ariiculnted In sectlion 201a102) of the
Qcupzniont! Sufety and Health Act, is
ko evihinite and recornmend safe levels of
exposure without regnrd to economles
nrlechnoiowlen) feasility,

As i technologicul feasibility, the De-
martment of Lahor eaniracted {or an Ln-
depeateny sfuty on e foasibiity of 1m-
pleinent boih 60 nnd Bh-dlia staml-
nrds. and the resuies ol thnt siudy seére
FUbIET-d on Jannasy 1974 The stedy
cencluded that eomplinnee “with an 5+

dBA standard can he achleved wslng cur-
reilly exanting techiiology and that the
nolae control Indusiry Is eapable of re«
spanding adequately o the Wcrense in
demand,! Thia study slso explored die
relan®y casta to Industry of comolying
with the current 90-¢04 level and an
D3-dBA level over thrces and five-year
~omplinnee periods, EPA belleves that
tae ,eRultmg cost estimiies are infared
Lod do noj reffect the vasinus pecnomls
STETIRDVET W the I ey -,
tireshald Jhnlt npproach to Lie setiing
of standards,

EPA, cherzed, under seclian 4redel)
of the Nuise Control Act. with the role of
voordinating Federnl nojsa contzal of-
forts, has worked with OSEA 207 mem-
bars during the development of the dro-
hased requlation. An EPA representative
nerved o5 honsveting Halson memoer to
OSHA's Standosds Advisory Cammitier
rn Noise, OSHA'S propored starnaa;ed and
sIraft Environments) Impect Sratement
wice reviewed extentlvely by EPA il
resultlng In supgestlons for subsiannal
CInnFEs and Linpravements ta the seand-
avg ahd EIS,

The uest  sianifizant recommand
Lios inyenyed reduction to 85 5.\ Y
4 I-year perled and adoption nf tnm g-
al time-Intensiiy tradeofl, £24 also
rerammended 4 more  ecnssivative -
slandard for Impilie newse an that (he
mavimunt level would be decrotsed by
10 dB for each ten fold insreass it iks
number of Impulses, Anothar recom.
mendation was that the definitian of sig-
aldeant threshald shift be Improved so
that shifts of more than 10 48 ot any
test frenuensy would be considered sig.
bidvani, All Ul EPA'S sngpesied improves
manty, with thie exeentlon of the impulse
standard, have been refected without
adeyunte uxplanalion,

EPA i1ns also made several sii2 0 dans
simed al amelloraling the cast i=anct
of & Tiarg pretective standapd. These
Mperneslians gl .- ' Alterearivis
Industiyabiveinilustry  standase., nerve-
mental reduettons over tics 1 stHngent
standard with variance pe... 5, and
lawer levels for new plan., Theto, tao,
have been rejectad without exnlanation,
None of these recommenitatians aro ols-
cinsrd in the proambla to OSHA® pre-
Bosal P'oc there eeuson, TPA 13 12 00ts
mg to the procedures of seetion 4ie) (23
of the Nolse Control Act Ln ashing for o
review of the praposed standard, The Act
tequires that the Depariment of Laber
completa the reguested review ang roe
port Ity Andings and conelusions to the
Administrator.

I HeatTic akp ‘"WrLrars Lrrecss
A, NOIBE EXPOSTAL LIVIT,
QSIA's Propoted Tiene-\Teighied Lezg); °)
LEY

ETA% Recommendation: Within “fhree year:
45 dna

Later Dute; 80 dBA
Supparfing infor

viewed OSHA'S 5.0

ouenpatianal exposire b neieg and 0

view of the best avalinble data, s das

terindngd that the 50-dBA fime weighted

PLA o
o sia
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level for an 8-hour day does not ades
quately protect publie health and wel-
fare, EPA has identifed a level of op-
proxunately 20 decibels briow OSHA'S
proposed 90 dBA a3 the safe level for
protection nualnys hearinz loss, (e, &
year!y equivalent sound level of 0 dBA
nveragced over n Ji=hourpennd sLoeqin i
q0%.* The 70 dBA lere! wou!d be coms
potible with an H-hour exposure tevsl of
15 dBA, 50 lony ns the expostire level over
the remaining 16 hours u suffciently low
to result In a negligble coutnbution to
the 3d-hour averaus, hLe, no preater
than an equivalent sound level of 60
dBA. EPA’s criterion for thie identified
lavel Is that it should produca no moro
Lthan a S-dB hearing loss st the 4000-Hz
frequency over o period of 40 years in vir-
tually the entire population, Although
the identuled safe level is not o standsvd,
1t provides a basls for judgment in the
seiting of standards, In that senae, it
should be considered a long-range pubtic
henlth geol.

‘The data on which EPA's erlierin and
recormmendedd Jevels ans based have been
drawn lrom three sigolficant bodies of
data, those of Dauzhn' Passchler-Ver
meer und Robinson EPA's conciusions
nre drast {rom the averaged data of
mors than 10,000 subjects from the 12
siudics reported by Lha above cesearchars,
EPA befteves Lhess data represent the
best avatlable evidence on the effects of
nalse on heatine. A3 will be shawn helow,
repardless of tha criterla used (o prediot
the cfecls o! nolse on the haaring of
exposed workers, O-hout oo levels of
0o dEA cenresent an unaccepiable heaith
hazard.

1. Noisc induced perianant threthoid
shift (NIPTS1, EPA belitves that O3HA'
nnalysls, based upon lenring risk for
the sveraped frequencles of 500 11z, 1000
Hz and 2000 Hz, i3 (aadequiaie, becausa
1t fails 1. nccount forc hearing loss ln the
eritical frequancles nbave 2000 Hz, which
arg the soancst and most severely adected
by expasture to halse, To account for those
factors, EPA has analysed hearing joss o
terms ol hiolse induced permanent thress
hotd shift INTFT3Y M * and has exain-
tned hearing loss at Idividual frequens
cles and varieus combinationd of [reqush-
cles' siving special emphash to the
changes In resporse Lo higher frequens
cles, It should be borne ln mind Lhat for
each 10 dB of hearing loss, sound energy
will have Lo bo Encroased by a factor of
10 in order for a pariicuiar sound to be
heard.

The most Importaut uae of the Liearlog
mechanlsm in today's socleby is [or heare
ing and undérstanding apeech, Tha kind
of hearing loss that results {rom nolso
axposure Impairs this aulity lo com-
municate. This npalrment 15 usually &
eradual oceurrence. Individuals who have
bepun to sulier such a loss qul often
notice that ordinary spoech i3 just aa
Inud. but zot na distinet a3 previadsly.
Tuls phenomenon occurs with reduction

Beo Looinotea &l end of 4 %
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of hgh [requency heoring since o consid-
erable portton of the sound energy of
consanants lies 1o the high frequency
range. Onforiuoately for heafing-ims-
palred Individuals, tha energy In conso-
nants b1 amaller lo ssgtutuds aa well as
higher in frenquency than it {a for vowels,
and ¢ i3 ¢onsonants much more than
vawels that give Intelligiollity to English
saeech,'™ " Ag nolit-induced hearing lows
tncreases, spench cammunication hecotss
progresaively more duneult for Lo heare
tng-impnired tatener.

OSHA's aualysls 11 based upon atudics
which have shuwn that in order to under-
atand wndlatoried speech in quiet con-
dittons (sound-prooted rooms), 300 Me
1000 Hs cnd 2000 Hz ara tho mast impore
tank audlometria frequancies~'* Hows
ever, undistoried speech in qulet sur.
roundings I3 not charactaristic of the
typleal canditions In wwhich speech must
bo undecatood, NIOSH * cites modemn re-
scarch aa showing that "% * * evoryday
communication 1 piacod under a wide
varety of envionmental sirewcs. Estl.
mates of the amound of timo that speech
it distorted rtange from o conservative
Agure of B0 percent ™ up to nbout 100 per-
cont,” ¥ It is obvious thint overyday cams
munieation does nob usually take place
in soundsproolod hogiis.

It has been domorsteated that in order
to underatand sprech in laas that optimual
conditions good hearing In the frequens
cits abova 2000 Iz {s very Important, As
Tar back A3 1047, Menely ang Steinburg ¥
shiowed Io & classis atudy that tho fre-
guenoles abava 1000 Ha are sa important
as thoss helote 1000 Hz for determining
tho intellipibility of spocech, There have
been numarcus other slgnificant atudies
on the utdersionding ol speoch under
varlous conditions of nolse and distortion
which ara typical of onvironmental sltdiie
tions,** which point to the lmporiance
af prejecving hoaring above 2000 Ha
White theze atudles do not minimizo the
imparianee of good hearing In tho mid.
freauentics, they cmphasize Lhe previe
outly ungerrated need for perception of
trequencies in the range of 3000 Hz and
4000 Hz, Thus, while exaniniitt the ef-
teoss of nolse O NCALINE {616 Rnporiant
ta hddds 1110 effects on pecception of the
high frequencies ad well ad the Dud-Ire-
quency rango.

Fgurss 1 and.2 show the eflects of
nolse oi human response O various aue
diemetrie frequencies ns o function of
oxposuro level. Figure t shows Lhe median
NIPTB for ten vears na b function of ex-
porure level, according to Passchier-¥Yer-
meer, ™ Fgwre 1 shows these ellects lor
an expasurs of forly years” It can be
scen that whilo daminge Lo hearing ab the
400032 frequency occura mostly durihg
tha fint 10 years, other critical [requen-
cles, such oy 2000 Iz and 3000 Hz con-
tinua Lo be atfected A ¢NpOSUfe Ly pro=
longed, It 1 abo noteworthy that the
Inworlank 2060 Hz {requeney Is consid«
embly mors alfected by an exposure Jovel
of 90 dDA than by & level of 85 ABA,
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Sioee thera appears to be considerabio
variation tn Individunl susceptibility ta
NIPTS, 1t I3 important to exasune the
effects of nolse on the more nffected por-
tlon of e population by looking at the
higher pereentlles, Using data from Pass=
widersVEMRED' * and DtiNan Y D0

calewlated pmounts ¢l NIPTS Incurted
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alter numbers of yewrs for yarlous per-
centlles, Daughn's datn were not Included
In the ¢aloulntions since discreta NIT¥IS
valuga for 1000 Hz, 2000 Hz and 3000 Hz
wern not readdly avatinbie. Shown in
Table 1 are MLPTS for Uy o' '™ wiidl 90th
percentiles fop the frequenyicd -0U0 e,
2000 Hi, 3000 Ha and 4000 Ho aiter 10
and &0 years of eaxpusure o & function
of expciurn level. Muly thot AL AR £Xe
posura Jevel of 40 ctA the medlan NOTS
13 leas than s cevibel for the wnid-Ires
queneles, and valy reaches 3 48 in the
ligh fraqueacies wfter 40 years ol ex-

TANLE Lbee Nalapdaniisind permenend bherihobd 18T INIPTX i decduls 04 8 fabciis of malee pipeswti liidd [ G JOVR '
Pnd B prraaddia .

CEs

posure, Although mare henring Joss Ls 1w
curred by the 10 pevcent moat ausceptibla
ithe D0th percentlle), losses duc to 80
dBA can st be considered allght. Aa
esporure level of 85 dBA produces nearly

twico ws 1l TP'TS as the 80 UBA level
and 1) p NIPTS for mosi {(fom-
Aquepele +a between 05 dDA and 90
anx for Froups, Although tho ine
Crtuao o T45 at 4000 Hz appears to

Teve! oif:somenhal between 83 «(BA and
90 dOA, thera L significant Jicrease in
NTPTS at 2000 Hz, This valu¢ mors thag
duunles between the exposure levels of
85 dBA and 00 DA,

.

(i dact bais}
Andiemetrie ireqiecy
Fzpatre evd Yun
g ‘ R s eals | wmls  wils

. s) WAL pereasie
wdaba 19 ar as Ad (2]
n 0 3% i 4.3 Y]
134DA 10 ot 1.1 (X} 1Y
ta al 24 51 0.4
O JDA & (1) e mr x4
+ L1 11 o 7.1

(b} Mk pacen i

wdnt 1] &8 L1 4.8

49 13 PN k] i%.:
BY A usonsnsns pousnsvn o mmam mme ap de s b o0 :g l; t; ﬁ.: IA;
Wakh. 10 1i 38 1 03
% we Y] E Y]

¥ Averngwd dada of PamcblosYormasr ¥ sad Hohinmat

It is Important to remetmhor that yalues
of NI are ot synonomous wikh heare
Ing threshold ltvels. As uge inereases,
hearing Jos {rom the natural aging proce
es3 o “proshyousis” will contribute ta
the total umount of hearlhg losa, Bince
presbycusts and NIPTS ars gencrally
consldersd additlver ™ it 13 helpful to
conslder the swnmed conrbutlon of
nolss and aging tor the avarage, and lor
the mare alected elements of tho popu-
Jatlon, ‘These finures will mare reatlstie
colly reflieet the effect of nolse on an
exposed population. Table I sitows the
amounts of NIPTB described In Table I
alter the presbycusis saluea have becn
ndded,

Hers it can e seen that the comblned
eifack of nolso and sging wul produce
conslderably mmors learing loss than
wouwld oteur from nolso exposure alone,
In purticular, exposure to a level of 80
dBA, when seen in combinstion with Lthe
oging process, reswts o substantial
losses for avernge warkers whitn affeqts
ing the G0th perceolile cwh more
sevarely,

Beo footuules at sud 6f ducuindnh

* In order ta Judge the magnitide of thia
effect, Lhone exposure levels and tha ro
Aultihg NLPPT8 can be related to nume-
oers of nous oxposed workery, QSHA'S
contractor, Holi, Beranek and Newman
{BDBN), hua sstimated the percentogo of
production workera curyastly exposced to
various [evels of nolse, rnd he percenta
nge that would be exposed Lt Lheza levely
i maximum complinnee with the , & o8
00+dBA standard or o future 85 abll
standard were aclieved, Inpact of Nolso
Contsol at the Workplace, 1074, pp. 13 &
24, (See ‘Tables I and IV in text.) BRAN
defines maximwn compllance ay thatl
which would be achieved with the full
wo of presently avallsble technology.
BBN estimnates Wiat unless new technot-
ofy Ia developed approximately § pirgent
of the worklotes would continue to he
eaposed to nolsc levels above the requdred
1init, whether that limis s 90 ABA or 03
dBA, According to BON approsimalely 14
milllon workers aro currently cmployed
i Ameriean production ndustties, The
number of nolio expasad workers based

an this fgurs have baen entered in ‘Tables™

IO and IV, . v’
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" . TaBld L= dfrnsing Larahadd kamed im dectheia | ad @ Jualion of naag (g porust and priviprndls for the percentage of people whe wouwld
[ . - fia dacibelad ) "normally” Incur such losses from sther
. “gile’hi?j the abscice ::l’I nolse. Cntena
- . Autlsneiri DT published by the Internatlonal Oreaniza-
Lagomure Urd ‘ Ap bbb tlen for Standnrdization (1S01 EPA.*
Jombls IBU dls  @Xie and NTOSH,! are fairly slmilas, These
criteria shown In Table V, are based on
() JON parranille go'hour exposures, 3 days per week for up
FINDOD 01 PO, LS we SedeTT R T em bemnones » 1.0 0y L4 33 40 years. They show percentages of
Honaom arpomd. ioi.. ) ® .3 L B H 38 people who will hove heanng Josses that
0 A0A . DS e s ren i bad ; > b e i ma exceed 23 dii* at the averoge audive
B dUA. . ke ] La 14 1.4 1LY meirte frequencles of 500 Hz, 1000 He
DA, oo . ; ) | 'H H iti i+4 snd 2000 Hz It cun be se¢n 1hab sube
Kdana - = I ikl wna L1 :iununlupa‘;zlum nrhlhe ;x‘paud poptila-
Lo on wi cur such & hearlng mpaur-
.. (b W putmailie ment &t 00 dBA, approximately half as
Nounolss o1 posed e - SR - ,“ H 41 omany will Incur thesa tmpalnnents ag 83
e, = o -1 .4 e i a3 dDA, and the rik ls quite small st BO
o ne Y] na Wt .
=3 15 S ben e SRS e san en wemimmn ] [ 3] 1.3 P TN ) m e
B afl.rnnen ‘ L = a: ?&: &: '._'-g 'I'.n‘lnl-l V= Percrniagr of the papuiation sf it trysging
wﬂnl.r.r..—.sn_........ua..._:—...: 1 n e o H B L hesrrag faen) 80 11 N 2020 RO T PORT) beTe b
. - Nobe
ATitnge! Datn of PamoblanYoraemt # sid Botinimns Preshpousin daia previmiily subtracied by Lhese suibers Tiemm ..az..,,. Rux
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It can be scen thas requiring complls
ance at either the 00 dBA or the 05 dBA
level wouwld be beneficial, However, the
difference betweesn complance at 00 dia
and atl 8% dBA as can bhe seen by cOmpar-
lug Toble OI and IV 4 particulnrly dras
matle, Should esmpliance at 83 dDA be
achleved, the numbers of polse exposed
workers Lo the 85210 dDA group would be
reduced from b.680000 t& only 880,000,
Thus, spproximately 3,120,000 workern
would bo prevented from suffering the
amound of NIPTS resulting from ex-
posures of 83 dBA Lo 90 dBA shown In
Tabie 1, In additlon, the numbers of
workers exposed o (he more damaging
nolae levels between 90 98A and 110 diiA
would bt “reduced from approxtnately
1,120,000 Lo 560,000, Although some

Ges foalhioles at epd of doeument,

-

attounts of hearing loss would still soeur
a3 & reaull of an 35 dBA exposura level,
EPA belleves Lhat the demonstrated dif-
feronces between NIPTS rosulting from
exposuro Lo 85 dDA as cpposed to §0 dBA
Are £0 slgniflcant a3 to warrant reducs
tioh Lo the 65 dBA ovel, This slgnifeance
becomes mars profound when one can-
siders that ihe heapring of 3 milllon
workers s involved,

1. Hearing riak, Bince the effects of
atcupationel nolse on hearing are oflen
stated In terms of damage riak or hear-
ing fiak fgures, 1t would be wseful to
examing pereenwages of the populatioh at
risk for various cxpoaure levals. The word
“rak” for thiese purposes ba defined as the
percentage of nolw expased populstton
wilh & pivea amount af hearlng Impait-
ment alier sublrackiona have bten made

earlier, hwnon responag to the hizh fre-

- quencles s more vulneroble to the ad-

veras eflects of nolse, and s importans to
the understanding of speech In lifelikes
oonditions, In order lo compare the ruk
values for the mid.frequencies with those
for & higher Irequency. risk Aguras fop
4000 Hz nre shown, These figures wess
taken {7y BDaughn's datat whose 1
Bgures - the averaged mid-Irequencies
were uscd in the calculations of EPA's
and ISQ's risk values. The same 2543
hearing loss ctiterion 15 used. It ¢an Se
seen that the nsk I3 considerably greater
when 4000 Hz {3 examined, and the du-
ferences hetweeh exposure fevels are even
motre noticeable, While onir 6 pereeatof
the exposed population wl.l exceed the 23
<3 loss criterlon ab 80 dHA, 52 perceas
of the population will exceed it from ex-
posure to 90 dBA. This is clearly an un-
acceptable risk,

Although the concept of risk appears to
be n fiurly stralghtlorward way of exam-
ining tho ¢ffscts of noise on hearina,
therc are o numic - nf reasons why EPA
I3 reluctant to use it as the only meas-
ure. First, ritk figures say nothing about
the shape of the distribution Incivid-
wals could cluster around the area of 25
Qs 1058 OF Lney cold be scatiered \Jideis
up to 50 or 60 dB. Also risk Aguses fay
nothing about hearing loxses thas ap.
proach, but do not exceed Lthe criterion in
question tin this cass 23 dB), In other
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worcu Tisk Jicures may provide forma.
tien on people whose hearing yoes from
fair to bad, but not an thasu whaie hears
Lng gocs {*am excellent to falr 38 u re-
sult of noiue expaiuse, I additlon, the
pertentage wf i wild vary acwomilng w
certain parame'ers tvch s the agé ana
Tefs £ mepviyire ol LhE exposrd popita.
t1ea wnd iy preense and gégres of
otnlnpie screening, Mor thHese reassne
EPA twrimeps 1nas WIIZPS, {he ueny
amount of thiesheie siift dug lo net-e
cxparure after correciion for pressyei I,
o meee appropinie Aesenpinr & falo
VReSky L7 DS 6o haaring, Wikid woese
TAMES N abiear W be Jess dramatie,
St ke s rusarpriliM te blaa g g
tne long: rn, more meaningiul,

3, Dtner aealla juctors not convidered,
Thave nre gerun aaversa efects of
nows that npparenty Lave nat even
beeg Jdlacusced i U formadation of Lhe
standasd. ‘Therr wre the ponsseditory
nhrsielogicnl elftels ni nolse, and the
eifsets on commuwucation and jeb pers
formanece, White some of these eflecls ate
diffiewlt ta quanufy, they shewd he
E3he 01 It ennt nlelaiing Qs o uoile eX-
Jatante stzgar il s wevrloped, and wnera
pRaropriate, (hey showld sncauraie &
EWIP 20RMIVALY e dhprcach Lo thy sele
p ol exposgre Triia I3 tspinlly
LSnpTiang iy s the fuet tent the
rrapateet stundrd l.Ju' nai affod full
prowection. wadinel hearing loas, The
Treanble statra that "OSHA recognizes
that comiparatively more warkers wilt be
n% lower risk at 43 DA than st 00 ABA,™
but there 15 ho connderstion of long=
Munge goals,

‘Thers s ample evidenca that cordio-
vaaswlal, etdocrive and  neuroiopiend
chiapes do ocour na i nuktt of nole exe
pastiret 4 &8 Whetler of not these
chispged ore hanuful when experitnced
over 4 Wetime L shid o subject of ques=
tlan fur Amenean researchera. Vorlous
Lurepeah nnid Soviel dludies, ne well ns
anr pdnwereniy sbudies, bave ddieated
LANG PRI MGLoe (Ve Gk Produse slni -
Jeant Swlenumitary phyoological efecta
W umans,®~ Wilh specifie relerence to
lnauitclu nalse, NTOSH ' atates that:

" TH fart thAL thole wio wark h DI Ralss
iraely stiow eremer iglickt o Biculties than
hoodt Wl mwrh WP (eiel cambitinm s
Iwi feneitsive gvideuce that adl.s 13 Wie
Ciueial chtaal factol. Lt tath Cas, i5 W pode
sibie that the difierences In the speclisn
health parametors may e ecplatned by olher
0ntOrs SCh &S ARS, SLNFL SRV UON AN 0ONe
taminanis, workiond and job habja,
However, the fact Lt such evidence
Joes osour, aven though [t ts nas a4 cone-
Cuaive a8 the ouditory evidence, 1 rea~
sont to approach the standprdesetting
process wlth extra caution,

NIOSH concludes thn discussion by
zaying that the "¢ ' * noite  limis
cesgned bo provide htating protection
should also reduge the possiblity of any
extra-auditory  healil disturbanee®!
Hepe 10 rhowt be remembered ihat
ITIQRH weferrad o the A5 mather than
the S dA tevel Surh b statement can
e sl pae
to LAz ldentiied Jevels of 0475 diA.

e fuatnoten at &nd of dosibrat,

safely made wlh peference .

NOTICDY

Whille the posstbtity of proteetlon
sgeinst esirneauditory effeels may be
e Tor Jusecraie levels of notse, s
matection L Jess Jikely Lo eceur wlth
lohd=ieemn rspoatires o 60 dBA for 8
i "o ‘or 4 lioury, or P00 dDA
fo by,
Jpesen and fmad [ntepherence creates
Wir situstion, Varying umaunly f
ey wenr ag bevald aunve
e fas b s ter o e oo e
Wt S Yeey batid vesee or shousieg
i1 wied, However, spercll curaniuni¢as
W2 15 alinoat laposable sbove 100 dBA?
snG tha autiitly of warung shouts and
whosls becniacs lAcreasiogly prolieme
Atical at sueh Migh background levels.
‘these haenrds should be acknowledged
and Kept 1o mind swhea aetting 8-hour
eapasure lunity, ond cspeciaily when
aahing decisions about & Lme-intensiy
trndeofl, Even with np -hour exposure
N of 00 dBA, adoplion af n more
atringent tmesfatenalty trodeotf than
the preaent b all rule would ellmuiate ex«
posure to continuous nofae ot levets aboye

- 10§ dBN, Tae ehances of mamang wam-

my; shouts or signnds, w well ps the
Jrunablhity of auditory damage wauld be
seduced accorgangly.

The ¢decta of notse on Job perlormunesd
dre pore didisull te guontlly than (e
chet on spveeh wnd gul] interferinde.
Cantinous nole levels sbove 00 dOd
sopeal to have potentially detrimental
eects on performance, depending on the
1ype of task and Lhe Lnaimdual's physlos
legical and motivatiatn) state,’ Intarmit-
tent tevals of Jess than 00 dHA can be
detrimentsl dettendnig upon the Aboves
menlionnd veeiables, especially 1f the
nolx 3 dnéxnedled, wWiconirolinkle and
has prodoiminently hinh frequency com-
nenents,* Althouzh Ihese ellcets have hot

Lt studted extensively In thaipdustnal

situation, ther aiould provide ndded In-
ceniive tar adopling & canservallve ape
proach to tho setiing of atandards de-
Rlimed W proteck nguinst olier adverse
ellects,
B, TIME-INTENSITY TRALOFP

QFlA's Fropoka); §-40 fule
EPAS Recornmandatlon: J-aB or "Equal Eg.

ergy' Al

Tue queshion of the nlawsble liereann
1n esposure Jovels wilh decigiue ol exe
posure umo (Hme ntenatly tradeo®) 4
AT Jsiiie Lhat 15 ps Unportant a8 the 3-
hour exposurs level for the conyervitl
of Mearing. EPA helloves thot OSHAS Al
lowable Jnerense of i dB forevery halving
of gxpesire duratian does not adequately -
protect public heallth and wetfare, It s
bBined ot afy aver-simplification of the
benediclal effects of iniermitiency. Fifse,
the ertterla uoon which 161y Lased nilow
excessive nmounts of threshold shilt in
the exposed population, In addition, Lhe
eriteria require ovenly apaced quigt Inters
vals of spacifie duration In which to re-
caver fromi temporary threshold shife
(T'TH). Such procise tenparal distribu-
tions are not ¢haepctepistio of the tndys-
thal emvirooment. The typical sound
levely during Intermittencies 1n moss Jn-
dustrial conditlons sre Dok aufeients
1o o permit adequule reeovery fron

TG, It 1y generaily anreed that persists
cat TTEs will eventunlly resuit In com-
parsble perinanent threshald shitic* ¢

Itivtrun that iterrupted poiza By seme
fnstances Faubes Jess diphase 12 Lhe hear
ing mechamsm L equeerlent
wnound of enntiny natep ot Eae (ke
reasen, EPA Increasen b
2! ervtronmmenial ol 3
llllunh Lo prow b oS ai'sl pie
[N HITEN Y T AU ISP HRELL P A
teetentnity bragrasil) BDuarina the 2oriwls af
Ilerruption, e ear 13 able W achlive
some amount of recovery from TUS
However, the amaunt of
achleved Is Bagnly depenudeit ugos ih
duratton and  leve] of the nowe, e
mnount of ne Delween exsosures add
the sound level dunng the niuee perioad
While lonit perladsy ¢f reiative quist ame
chinragtenistlc of moss  Faviranmenhl
nolse, they are NOL gttt an Lo Lndu.s':::l
polse,

The 5 dB rule Is theoretically Lasxd o
damage-risk criterta developil by Work-
tng CGroup 246 al the Commuiies on
.l!vn-.m.' Linacousties ansd Biymachanles
of e hntlenal Actdemy of £
liatlonz]l Buesearch Councll 1C3
Thess eriterin, denved from
TS, saeelly tolerabie Jevels and Jurae
Lans of oo fer l-octave and 1 3.601a50
Lands fora rdege of Apprasamatelr 85 d8
te 123 ¢, They nlln* higher levels of
nolse ax the durntlans become sacred
and recovery periuds bacome longsr. Ad-
heretiee Lo the CHANA wilaria shawdd
produce TS atier 2 minutes of NU*TS
after 40 years of exposare o greatsr ‘han
tho Josseyr dlsplayed in Table VI A
believes thnt these are exccssive BQUZ LS
of ullowable threshold shift Irom

§ A8 the level

exponre. Rinpgover, researcit hag oo
eabad thal vlaerved amotnla of T L
bee conisiterably bleher than O.oee Sles
dierect by the CEHLALA cﬂ.drh - .
Taniv V- ERELEEE i

g ‘ll‘lwmt [

Tadt fraquangy (hartat

1o, 16 o
hi ) 3
., w *q

The CHADA criterta were Jujes slm-
plified o0 appl? to the induainal idtuas
Hon by cogsolldating the '3« and i-
octova band lonize and shorthurst intevs
mittent conlours Inta one  ser
comblaing dbA level, lotal on-nmz
number Of pxposure cycles™ A L
intensity iradeol w28 selecled W
seemed to characterlze a situatian = o
& lo 7 dnterrustions per oa?, namely, 4
& dB tradeotl!, The validity o.' evan i
sopllled thethod resls on the requlr,
menta that the ¢ slre crdles 1
evenly distrtbuted & *he § to 7 4o
ruptlons nre longe v, G 0 PETLL e
NeCOSAQrY RMGUDE ri 4. Wery framiTT
However, pe wdupierd oy GHEHA, tie
eoquirements have Jisappearesd. Thus,
an lodividual can b subjeeled ta a5
dlA expurure level m;;'.rluut{ml foene
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temzaral paltern throughcut whe day,

* or even continuously, so long ns a lour-

hous dose 18 not exgesded. The CHARA
eriterla, even 1y the simpltied form,
wonld permilonty db munites of usiniers
rupted expore fo 93 G0A A vel rore
geaus misihierpretulian dvcurs by ul-
fawing a solli 30 aninutes of exposire Lo
115 eBA. ALlug e e CTHABA el
terta peraeiy anly wbanut 3y satnutes il
urdnteri - epeaaglia,

In ndditlon te the requtagity an
dupntian of the wites 0o, the nolse
level of the nuizt pancd cuntribttes to
the amaunt o reanvery that ean toke
pinge, Slgaliesuy gesater pmuudnts of
SUTS wers fold e cquivalens exposures
tu 103 dBA when the sound level duning
the qulet iervaly wae 17 dBA thay
vhen b was 40 dBAM Hignillegnt dif-
{erences alsa oppiured votween quict in-
tervals of 87 dBa anidl 57 Jdwa This
kinyg of evidenee has ppamptu RPA fo
wenttfy a Jevel of 50 dBA ta o quiol re
qulremzat In order ¢4 uermit complets
reveyery oo O.hiour wark-dny  eue
0SB 00 JpR, taen S JIAS WIS
Lus wontihed 6 olcvel o 85 U3A oy med-
iz tne tegulrenioids of n Mg “uft.
Level, "7 Both fpures are inside ubly
Saope consirvative (hpn Lhe 31 dBA love]
tarplis an tee propused slandard sinee
Eesety pobem ol 4 aro net ingluded in
the Looswsebivd nd the Jdally Jose, 16 has
beers autpenled thiat  suflclently low
sound lovels cin hefghten the effective

Deww nf inderrigtlons ind faclitato re-
ravery thit athe wise would not efoun®
This hypatlesia tould very wall explamn

1he 2dviiioges attribiked lo Intermite
tency iy the Isharatory 2nd In occupa=
tlons such oo foresrry nnd som: Kinds of
nipdae vhdre the baesgrousd aotse level
L falely suw, 0 usly, thorp I8 gaito a
dltlerencps belveen o remold mountaln
top and n typlen] prodactien fuetory.

1L Ls gunierally aareed that the noase In
neoduetion inausides 1 fately contlnuouy
or steady-riate I aasure axd taat it s
nob indermtitenl, e, Interrupted by
periods of subirstive siionen b or by hola
lavels Below 33 dIA ¢ 1o b3 dBA ' depend-
Ing on the definiien of Invermutieney,
OSITA G diafe Environimental " mpacs
Etatement ¥ mHiaang Sl tniost b
Qneiend  eperabion,  winid Seddly Slate
saunds.” For this type of nolse Lhere Is
widesprend uRreoment thn! the vequa)
cnergy” 1ule holds {yuwe, that is that
equal amouniy of sound cpet,gy wul
cansn el mtacuntas of hearing ja.a res
gardless of how the enetny 12 datrivutod
in tene, 'Thds rule vHows o 3 AR Inerense
1n exposure level witli ¢uch nalving of
exnoctrg dispsbiog father than tno § 4B
lucrease permitind by SHA, The con-
e of equal envigy Is Incagporated into
the ISC Reeonusenitabion lHlupd “As.
sesament of Occupiiiomsi ifolie Exposure
for Hearing Comservation Purposss,™
It J5 wiitten g teust Fijudean stands
A fur oeRPRlivhine a8 " und It s
used By modidled furan bn the WS, Ay
At ULE, AlS Fares © zianadnrds, Actually,
the Armiy hiw adncied o standard thnag
Identifies 2 level nlove 85 dBA ne
Heo Mpataotak st end o docinn,

ol Lot

palvidaly  hineaidoss, meaetdesd of
CUTALion i %, A Morg oo lralin BRe
pranchh Shub the 3 dll trane!s Tha Al
Furee, olihoudls & aroviogly used thy
Ut eneipy ntle has wlopiad o 4 dB
Pracueedd By bl i B CoinSbtse
betwesi the egual ety el wnd the
presens Wdiuhnetis vl The squsl eitigy
rule o lpcarpostea 197 the method-
sl Wy LhIeh BV N saentifled sl
Jovthioof enviiitdte sl poiet Asturde
Inp 9 \lie EFA-AMUL eriterint lhe
cqual enerqy fulz Yia prehuwiy Lhe beat
wvadable methed of predieting the Mlect
of neise on hearing in the vaae uf cone
Linioandn wade of which the jevel tluutu-
tus 00y {reconns to hours) durlhg
shiz workdoy,” sand s applcation o
thete no'se conditwons I3 udvoented by
NSk cunltiopuriT,  tescarchers, © =
Lxpirinentul awupuit hat Leen given to
its Apalicubiog b Interinitisnt nalse e
aqd thers i w growang tepdency (o ap=
plr the e 1o 4mpulsve nolze as
well*¥ * (cea Appendices C ond G of
EPA' "Nolao Lavels Documaent™), Tha
Enghali Cude nf Practice™ extends the
squil energy rula from  cumpletely
ateady-stule nolst to short-duration 1~
pulses as high as 130 4B, Lhers B3 Do
douut that the equul cneryy rule Ly slgie
pley. and [y more pruaciicat (0 usa since
OSHA'S & dD Lmesintenalty tradnot
bupoues Lmils of 115 dbiA on contlnuous
nolse and 140 dB un lmpulsive nolsa,

Ast additinnnl paint that may hava very
aertoud unpticatlons four notse control
Ling fuct that nose expasice enll produce
atcucturad douingt to the ear that s out
demoustraut by behavioral asudlome
e A schiine Buch us the CHAbLA
tnethud, which da based un the gronth
und reeovery of TMB, neglests the possl~
LiiLy Lt anainmicil daimage may gecur
yvodi iditdut B nat rietented by ofdinary
n:eLhody, Tius, damuge risk criteria that
sl to he aale a5 mensured by TTS
und subsehuent recuvery may {all to pro-
ek Inuividuals frum physiologlesl dame-
urg thud mitvhi become apparent after
Fuears ul exposyro,

FOF L aoove reasony, a 5-dll ume-
Iatensily tradeoll IS not approwtiste to
wha fneuscrial enviranment., Emploving it
YA hl ek ppgzeet pahlic healin and vels
anda Ao Lhe oXtend requiced, It would
Allow cacessive anounts of NIPTH, par-
Licwlarly In the more susceptible membars
of the exposed popuiallan (see Tadle V13,
even If Lhe CHABA-recommended Intets
mitlency pattorns were adhered fo, As
the mug du eurcently interpreted, 4 hours
ol cuiitizuous nowe at 05 dBA, and lkes
Wize & hours of continuous nolse at 100
HBA And LS minutes at 115 dRA are al-
fowable, with Wis resulting mnounts of
ltenriar Juss patentladly nuteh ureatsr
Lhitty those precier=d by tive CHABA eefs
teria. These polnts are among (ha many
rex=oiis Lo severcly restrict esposute to
noise fevels as lugn as 110 dBA and 113
gy, artd o apply the more ronservatlve
enund enersy rule W tndustrial nolss
CXPOSUITI,

ILL, Frasteitivy, TEChNALOEY AMD CosT

To M1 the gap In dato  which was
poluted ta lu the NIOSH criterla dogu-

Jjasld

mont, tha Dewronont of Loabor commis-
aloped Bojt. Hernnelr, snd Nesmar to
study the o5y und testine gy of qute ting
intuatry 1o devels of &) dDA and 83 dlA,
A Laat stuly showed, Whe same tehe
Baegy thal s wvadlabl s Yoduy o nehieve
A Vel of exjaeizee fg &) S0 for GO pere
2t of the workdesel g w0 ba appited
te achieve 3 Teve. ol b3 7 a7 the ame
b e of wabkers e deus
cah be Raepiiiseedd loenlocd Uy i
cunlnl nuestive The 205k of agnievng
the B JBa el L, ol Courte, preales
However, EPA beliwves thap many ol
BaN's eotitnates (313.5 Wittlon for 30 a84,
$16.1 hilllen mere Jor BD dRAr are 0
Ingh, BBNY 1epart (heessiss &f the short
tume given for IL) Incitdes cosy déta
based whully er bn park oneextyanciations
from individual plants o wholy 1mdus.
tries, and from smaller sdustnes to very
Ihrge industnes. whier, cowa alie gro-
duca questlenilun dlgures, An exampie
Is the use of relative gross annuaj vaiuz
of proguction ta compare Mmber Atih-
ing pperationd with zaw mills. wiess ne’
cantral reguirements are not dirs
atmilur, In aidditlon, it sppears that esti-
mnates trepe nat hased un ledst oSy
methodaiogy ™ Vhe fiasl cast esumales
do pot tahe Lobo necound the comowned
use of adnunbsteative anhd enpleventy
emitroly ns Aliowerd by tle pponned
atandard, nor do tacy ipciuce thy poille
billey of using In-lioise jabor L6 pchipve
nolse reduetion,

Also, e vebitastes o econenilz impoet
dn nol vonider as ey wltsebilng savizgs
the henelleind etfect of new, quister rma-
ehinety on capital and javar proacistin:y,
Furthermere. alternatives such as these
tnteeated In Part IV of this darument sAn
alsa [avorably dites the cest impacs, For
thess kiads of reasens, EDA sudg=sita
that a more thorough stidy of costy 202
benefits should be perfurmed, -

Even ‘prsumlng, howvever, that thsa
figures aro comvect, IPA belovas
view of the need to reduce Lthe star
ultlmately o 73 dBA 1 ardey 39 ooty
tha population adequately, req
complinnce with an 85 dXA stand
within three years i3 o reazonabla frss
aitp. The added proterian 1 eo A
sirade mrh eved e TILM eo SnA
of added coat. A3 shown iy Tables LT and
IV, 0,120,000 more waorkess ars protected
Bl B3 dBA thon al 90 URA,

IV, SUcCLSTED ALTERIATIVES

FPA recognizes that, ln the Oaal anat-
ysls, It 18 QSHA that mtst perform the
balanetng of the cost, technsegy and
health and welfave censiderations, \We
believe, howevep, that jor the reasons
discussed abave, the standaras propased
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that nn BS-dHA fiancued 1nna 3 gd
thne-intenslly tradcofl) applicalie o all
tnaustries alier three venrs s pnt juas
Aod. bhe Tolluwing tepnlatary lieriatives
anould ba considered, Fezaute opcl of

MDISAL REGISTEA, VOL 29, O, 244=aWIEONESDAY, DECINBER 18, 1974




theso apurouches f1as bhan preousy
sugpeatad to OSHA, and sl dave bern
' Uoexplundiion, Wha Ade
seld Ul 1353 duelatiog
yerponne 1a LIy e Lt boteiatied
Alseuntlem 0 Wiy Seareiurd £ RadibR. ua
¢ cx'n wr & conliantba ol

v Toasldy o gian
‘l.-'l.\ll prutessl e

plovea by
|-R LT hc piladd,
In cary Nl

urge OIils (o g
fnnt tne use of haarind phaidiaas I
andlorselrie natllaring Kne merely Jup-
\\'.umcmar;a TaPM it VTN WnMmbys of
QEHAS fuclustm of he o HU ATV A
tiga tneasurs ah /b lnlemanl paes Qf an
oceuputicnal r- -l e itial progten. K10
reneurs w'i Frassi) triione);
held by OsHA uu.t et prodendfie e
should be user! s Integiin tnessi
"uUl sach time na tuin IR P
tmtive controls can .
urs tn gale 1
redeflve devi.
n-”t oroart el

e "w.r. “lucs o
STARITN ] lr.n.:“"""
LETTIE A P

st

o ar LG us

ﬂ:w..mu 4t thy a0
LV adie SROLERLL,  CCvGever,
IAre 2t wibh Tt use OF ek, devices,
Pu Nathomany glnes penvaned prejective
Pegt, [annble riala of enased aieny
b e

EPA ctitves this nud onutiic mont
toring zni by i valuaile diaghostic tool,
but 1 il net dilect "any chabkes o
nennng,” nad roaiauently preveat aiz-
ruicant Ahresfiad ahift os OHHA has
stated tn ibs porenble, Normal vadubl-
Uy among subjocts, wudlomelers nnd
teahtdeians will redten Lhe prabamiliy o3
Gutevbing B iy +5 Tefore they bee
e shmnineans, e eover, (ifia‘a doti-
nitien of £anufe, e thireshund shilt wonld
corcelvakily Jlew Nuesiiold shifts of up
10 U5 Jib nY A zingle frequency betore Hho
'm-wr Boam u’l il ol Dt Juing 108,

3 LAy G etniding
Sl uceuu. axteil 1ar celraining W
the wae of euae joeleclloin Tur Lhow

reas0lid, KA cotcucs iy GialiA thas
Learing protectisn devicwd apd sordlo-
metris destly whwiie annol L considered
o5 AL blleunalege method of ndieving
Lowe reducli

1, Industrmiy i

A dlwadirds,
Bolb, Berunei s NovThs péinhcd oue
In tes feasemilliye a1 dy L i SHibis pOT-
tinn of e amevizn perdus o sdue.
{3 arescitily menble v conply with
N Gi-dl Y B-none oy posure standard with
a8 nokie Leied tevhr ¢logy.! Ly nad=
didon, antee hidwtins Wil espericnce
tho eepnemie ool cmmphinnee Imusih
mors severoely thon ethers. Presumnbly
for thess veasens OEHA Lia ehasen 14
sssue extonded Lotnpliinee Qalervals for
certain Lhdist) 123, B30 AT AETeement k2
currently 113 el o wilh thy Americnn
S uldersiandy thad
aiFemreats with aalier 1arg? cumpuniea
fire BEIHE N L3 admiblon, wnul-
Hiude of povutenical exwnsions nre cut~

., shienddt EIGLICER,

PO L b Radidoon the Jeta lovel
sy altferent exiaiiyan: (o dh-
bt iz U:h.\ has show lu.::
[REQHET LTSN DY
dad 120 et

.nrau.c Tk
i vate Lpzdn -
'cnl.:lutf: )
e r..vmml

AR :
&1 DMK Practe
fivat goal for wll e bt
ownk dllernnl el
R = (LA T IATN i
af npoprouellay
catild Hay Lne @

vedimibor s L, tnla
A whe v Rty
ble. LY. Lh L0l0 AZ24 e \-ev'
G5 it TE UBNL wtnll] reviutie aend
5 .u.t-u.m. ¢! Liedmla hdd m g
Lig rajehard pepllation, fad wowd
pegatly veduce Je pateutisd nazuid of

ETHE NALAR B TR
Prntetoniel roduatic s, TR alter-
o ovmta o o Bt wlau ey
e, white 11} mduatdes aautl
tap requlie to cuuply SHAL B ceriaan axe
farsure lovel within, fui e,.l.nrule § years,
sl angthar tevel s anathes & years wnd
1Ien NN R .ul;.' sale levyd i oenleved.
P oulu dailcated o cdiadnls-
e whak \.w lx.d:.sln ~hy-iPaiaiy plan,
Bis woind neb provide such Lmiaedisto
proweziivg [e) woikers emplayed In b
dis wheey phatement o Jow nolso
fuvili manly mreplevable In earler
dralts nr GSHAS pulae gtandiid (Wovk«
wy Dratts I ase I, reduction to 8§
dBA 1n 5 yeary Wb speslited, Thot pro-
visionn hoy since heen  deleted, EPA
wiongly reromineads Wiab ¢ither the b
year, or beilep, tha J-year provisioa bo
Yelpsavted with seriotts conalderntlon
givea tornducing to 80dBA ufter another
stesequont penad,

d. Stringent sloidani (oith varicnee
yrovisions, Tuls  nllenative ftnvelvues
Goling more atetagent Industryswhie
stduras, and pllossing temporary varls
unces fop {ndividual conpanled tiak pre
ceonoadeully or techpatoyically unable
o eomply, CPmu sgreemelt with the
American Qal Cowpany bas seb clear
presudent fur dhe yse ot voriances, evan
thaagis Lie word “vincnre™ hus oot been
uttrbuled tq Wie werremont, e coneepl
shauld Lo consldered not ouly 1n terma
01 LRt Gaoatnt 903034 pandard, byt nith
roini C Wl Ievelsaf Bl dba apd eveatually
S0 09 L, It sha'd, aetteuMdy, be viewed
ub ey of Jenser conpilance perlodds
foy tiie tewer levels, wnd for the com-
pales Lok would exgerience the greatest
ecancinie aiv irchnles] diMeuttics,

4. Lower levels for new plangs, NIOGH
nag secustuniended thint pew plants be de-
sinea tu meck an BS-dBA standard, This
should be leehaneloyicaly feasible fur

aarly b Indwstelsy, apd the ecunomie

ey would be cmaller then 16 wowld
be for reduclhy exposuivs 3n exlstlng
plants, Regubelng more stetnzead slaid-
ards for new plapts wouud ctimuluie o
developpment of vusl eifes Uve neiee aale-
wsd techuology wiil B osioidd gase (e

.

LS

EPRT A

Voo FLny, SO g,

I.mt'g:-u ! hetaae pliahindnt swanlpanenty
ntnefhwra,
Saatedd Leewtiay é, 1974,

AT L K

B, 15030 .
]

L EaTiionmentad Aaeei).
Voptieeatng . of bne it TS VN
PLISPYRE Y UYL R ITE Trhsbmynils

Y\l Cdl Wy, TE5U,
8. Lgvhei 1
Peietie Ve sl nad Weife,
EE DT, T l
4 Dwagsadd, &
Teapitugn I
viunnuaht
gy Artos
:er;. M.HT4 -'Hi -a.l-lhl. -FA~b$n 'ﬂ-gJ-CJ.-.!.
I FY AN
l.u..w..u Dol iRewdstine of :Fr:“'f:l o
f4r Qontinucus Nauy
o PTOLeGLL:
2 Wl

i
e s En

P, AT L Hendon ftleees (Taf?
Boby Expminie agd Heoting Leis Badod on
the Bralicudmr ef 4.0 Tniue=tal Ny £xv
Trosure (Lsiu, W3, Envlamianm ol Pigs et
AQEney, aTed o e Puese Aadr
Tttt Lt atedy, adinsm'l'n
1973,

'ti"i. Erviondeald) erateciiei Ag
Informatica 0a Levalp of
Nobe Regulsiie to Protocs D00ty He ;..4
Wollare with an Adeiuate 1 m-._u o! .:u.'e.,..
FEI0A="H-Srh Mareh, 13T

¥ ULE, Dopartiaeht of Healih, Sducstt e bl
Wuilare, Hualth Buivicks hiad Mental ae.
Mmmlrmnon. Patipzeg 1 .At Tt
aupativial Balely s Hea
Neeomimenied Situninard =
Eagsoaiite Lo Nals, Weli,

F UL, Bempek ihd Newatad, Ta8, "Lagat
of Nolie Contral at (ke Workpiere,” Fepos
L307), Aubthittet tu the TLY, Depas !:...l. fat
Labor, Oftes of Biandasdy, Iyt 7o 13T

* Qi Environmental Plutaction Az 4
Culicy ¢l Rotwe Abatement and Can
Iead Commeniiry ¢ the Ocdupsi!
whil Tioadth Admninluviaiion ;‘rﬂl*nm-; L‘Aﬂ
Eavironmentrl lnpérs Statemeat snd Proe
posvdd fBladdned fu1 Qoaupaliinal ESpradlie
:o7l\nm," Ubpuiiishol document, Mar G,

™ Laascirler=Veemituy, W, eating Jous s
to Fupteerd 10 Slexgvetfivhe Tirend Livia
o ke, Hepad & 03, THAHE o1E v00p Gerontidis
teehinlek, Oelft, Nrthaslesils, 1686,

B Itebltaen, 0, W, Tro Relstlisshipe Das
fween Neanty I4on agd e Goposiey,
tunal ¥hwical Labimitay, Acra Repork d
Pedaingiang Poaginagt), 150,

e Fletehier, L, 3neesl and Feasing
munleation, Vull Ntaljatd, LY .

HDapes, UL ana N H3ned, hu.fx-nfh

=53,

Chaty, Neiy Tatephon :..l.nbu::r:z.z:n,...‘w-r- .

Yors, 1960,

Wangiraty 1 AL, & Gk, 08, 3 Taele aae
A casuaurtleld, TTHSICINE Leailhg Laald
Jur Epewch Feenrconne lens Avdiagreizsa”
{AeynpLatopr, T & hwanaty, 1937,

waderils, w dode Fdner e O K
Dejeed, . v Py Gatngd RE A bk
gram de bl ditartig, 185" ATeh,
WBHAY, il Yol o, eewetil, L300,

LU



» Moo, J. D, “Dissusslon of Papers,” Hece
*tion 1L 1 Ozcupationn) Heanng (s, D, W,

_ Dobinson, Ed, Acsdemlg Prew MY, ang

London, 197

¥ Nigmeper, W, “Gpesch Placsimination in
Watse-Lnduced Desfiiem,” lnlefn. Audiol,
vul. &, 43, 1067,

wFreneh, N, ILoaud J O Stetabarg, Hrnes
tars Gatering the 1aeitinbliisr of Speech,®
J. Atoust. Soc, Adtvr. Vol 19, D0-L19. 10T,

ANl e, €, J, And 4, L Bangs, “Mejution-
allpd briwrry Sperch Dusinostion sug
other Audiomitrte D3wa," Acta Otelarsng.,
Vol 47, 149, 1857,

Harcs, 4 D, H, L. Mase, and & K.
Afrary, *The Importaoce uf ifeating at o
for Undersianding Spesded Sptech,” Latyng.
Vol, %0, No 2, 131, 1380

& ieyter, B D, ) Wlillsms, snd D, AL
Oreeu, rALdilory ACULEY. &R~ Basctption of
Opesch,* J, Acoust. Sod, A, Vel 34, IHT=
1333, 1942,

o iasy, M, I Hunatingten, Ko A, Nowdr
and R P [Mion, “Spesca Dimrimination ot
Mearipg-fmpalred Indivduals 15 Noue—It
Reintionship to other Audiometrio Paraine
aters,” USAP Tech. Dod Tupt Ho, 81-130,

1560,

e iarets, 4. DL, YPure Toue Henfldg Ay
and the Jotellipbiliig of Bvaryday Spnch”
2. Aogliak, Boc. Af,, vab 3T, al4=010, 1903,

» Actoni, W, . “Speteh Iaiviliypiblily (o b
"Hackrousd Noba and Nolee Induces Haaring
tows,” Erponoemiss, Vol 13, No, 3, 00, 1970,

= Lindeioan., M, E. “Helatlon Dotween
Audiologiond Fludings and Jompiatate by
Persans Sulledag feom NolnesInduoed Jears
Jup boss,r J. My, Indu, Hyg. Aaoe., Yol, 31,
47, 1971, '

#Djcamun, D. M., “Tho Eficts of Throe
Huot=e Dackgrounds on the Decteuce Intallle
[ihully H¢ores of Meanng-laipaired Listens
sru,” yopublisbed dooloral thasia, Uravarsity
a! Maryiand, 1074 .

A PayschisrsVermeer, W., "Slisdy-Stala and
Tluctunting Nolso: Tie ETacts o the Mears
tag ot Prople” la Oceupational Wesrlog Losa,
1. . Noblnien, [d. Adadémid Presa, Now
Yorx and Louden, 1971,

s [Hiachellle, 11, *"The Thrwhold of Fleags

tnz a3 & Functton of Age" Acustics, Yo, B,
ad-300, 1039, .
+ miaseroatlonul Orgunitallon for Hiands
ardastion, TAlasremeis ol Ovcupationsl
loua Lipasuy lae Hashiof Coldectalion
Purpoies,” IS, 1070,

= nonipaan, WL U uimating the flak of
Hearlug Lok Duo W0 E<posury to Continuous
Nalsa, 16 Oceupationad lrariog Low, D, \¥,
Hobinaon, Ed., Adidomre a3 N7, sod Lope
don, 1575,

¥ Autioatiin, Jo 3, and A Cobien, rDStiae
Audiiory EQecw of Nolsa win Heslln Hazatd,"™
AmEHERD Indunsig Uytiite ARS, 4, Yol
31, May-June, 277-241, 1970,

» Walch, B L. awil A, 8. Welch. Ed,, Phpdlo.
joplond Efforte of Koise, Pitnum Presd, New
York anpd lauden. 1370,

M dansen, ., "Nob-Audilory Eiecta of
woise, Parsiotogical and Pafchalogloal 1tenas
tisn du Mug In Procesdlice of the Tatets
nalionnl Congress 9n olse 3d & Public Isuth
Problews. Dubrovitk, Yugoslavin T4, Envis
rmmental Protection Agoucy, $530/8=13-000,
431-42D, Meay, 1973,

s Jansan, Q.. "Adrerya Efects of Kolss o
Irob and Biecd Workors™ Sland u, Kisets, ¥al,
01, 317=230, 1251,

AU

" Ypatalar, ML AL QL taree, e I3 W
wWHoiove, "0 the Sk Cardiotascular
Sratera Bhde Condidgiun Lepemurs w Cane
tinusuy Nalsy,” laiar Hyd, Oscup, Dla, Tol.
0, 10-14, 164,

» Arguelisn, A B, MA M NROT B Misclar
il and M, ¥V, Diskio, "Lndorrion and Aess
boile Effects of Notse 1A Nuital lifhettenuive
aad Papchatic Subleets,™ i Varsciuindl ef=
tenta ol Notse, I L. Weich ot Al Weleh,
e, Plepiim Praey, Mt Corr eno Loudén,
19T,

13 Hobe wnd Kfedl=
\E iacurd Lrata op
¥xpcoed Warkm., scascligr of the Tu~
ternations Cougrusd ol Koiss as 5 Pulllle
Hath Sovhitem, Dubpavnlk, Vugosiavie. U3
Poviccgntutal Pratectiun AGIRSY, F330/0-
TI=Lrnd, w3 L=, May, 1970,

" Csntratl, R, W, sug B, W, Tarlouh “dlor
chemizal Eects of Intrmliiant Nale* o
Intec-noise ‘74 Peacenlings, S . Sagwdaen,
353, Toatitube of Nalen Ganere! Zayieing,
Irvannkespua, WY, A00-372 LuTh

# {14, Envimmoantal Profectonr Agency
vapitioh §; Nogeauditoty PhyilcjogicNl and
Hathologigul Muasiions” I Mrocredings of
tha International Cougre™s on Nnljs as &
Publia Myslth Yroblecy Dubrosnli Tugom
dlavta, 2350/0=-13-040, Slay 1073,

*Carig. A, W, U, Ward and 4. G, Nizon,
“Daniage Risk Criterin and Nolss-Induted
Hearing Loca" Areh, Otolmiyng, Vol T
412421, 1991,

# Riredgs, D 1L nnd 3, D, Mlter, "Acceps
table Mol E¥poswies=-Damage NIk Cyira-
i In Nolso a2 & Putllo Uealth Hazwred,
Procesdings of tha Canlersuca, ASHA Reporia
&4, Amprican Speech and toarlng Assoclas
tion, Washington, D.c. 3900,

“allier, 4. Do @ 0. Wation, sod W, P,
Corell, “Desfaning Effects of Mol un Lhe
c#.‘;':;u Olatatynyg. {Siogkholm), Bupp.
1. .

WWard, W, D. A. Glorig and ‘D, L. Sklar,
t"fempornry Thisahold Shift Producedt by fos
termltiont Expoaurs 1o Kol 4, Aosus, Boc.
Am, Vol, 31,0, T84, 1930,

=fryter, KXo D, W, D, Ward, J, D Mlller
andl D, I1, Kldredas, “Hazordoia £xpasyre
Intormiliont aod CilesdysState NMolss” J.
Acoun, Soe, Am, Vil 20, 431482, 1886,

« mider, M., T L. NMendervon and 0.
Marguiis, "Evalustinn of Propoied Limiva for
Iokerphitiont Notee Expogurse wish Timpow
rary Turesbicld sidrt b & Criterten,” J, Amn
L. W5y, Adsod, 343, Aug. 1071,

» Uotklord, &, M. “Simpie Method. for [deas
titying Acceplabla Noute Expaiurea,™ J, Acous,
20C, A, Vol, 42, BN, 1047,

whenmildek, M NOAEHE anA T L. Hena
deriun, “Fileety of tha Lavel of Nalaw Tnters
FUDHOAS e Templrary Phireahiuld ST, uds
sublishad reporc, 0.8, Dept. Naalth, Eduba=
tion and \Waltare, Natlonal lnatitute for OC«
eupaiirnal Balfely & Health, Marcsh 1072,

# Xeshudek, M. ahd D, Carpenter, *HBludy
aof Chaln daw Oporators: Nature of Iatsrs
miisent Mol Frpoiure and Associated Daoe
w#ge Itk to Hearlog,™ wopublished fMepolft,
0. Dept, teslth, Educotion and Welfare,
Hauonal Ipstituto for Occupstonal Eafoly
atd Henlth, 1073, .

#»Uh, Dupartmend of Lotor, Oecupiationnd
Gafely pnd Jlealih Administratton, *Dmit
Lavuunineutal Iinprot dinteienl on Kol
May, WH, B

uialernatlonhl Oganization for fiand-
sduzation, T 1099, "Amciapant of Occupa«

A0y

A Hemlhg Cons pvpe

§f Fuplovinent,
“Codo o] poatien fnr [wducliy tLe Expouury
o vployed Pernang fe Nove” Loudgon: Hey
Spjeaty’s Blndlunary Ollre, 1971,

HPrange, Heciie Lopitimentsle, “Uvaluns
tlon da Plraowticn v Unit ag Tour du
Trutall e Vo de i dutection dr 'Oule”
SO, Ascatutlen Fmaset de Hurmaliias
[{CHA RS TR RITR - DV N

Depuiark, Sirektorales fur ArbeJdsiuds

Bayansk Stnmnindd Sel 20 01 31, Tiaive 31,
dmet, "3 ph Artwjdapiondsen,t 19, 31972,

LPolitn Standard Tor Indusirial Nowe,
Phi-10/1-03041, 1970,

“Deparunant wi the AMNY. AR 4D -5,
“Health and Eivirunmnan' Seg, TV, Hiarlag.
Conservalion Fioprain, 4y, Jeph 1074

A Qrpazimece of the Alr Force, Aesdspess
Medicin®, "azirduus Ko Eoswre,” A2
Fepulativn thi=33, July 1070,

W Dapactment of Uie Alr Forua, Moadicul
Hervien, “liatardous Nolie Erpasure,” AF
Repulatiou 164-3, Oct, 1200,

= Uurne, W, Ll D W, Hoblasn, Searap
and Nulso In Infustry, loadom, Her Mazosty's
Atationery {1hee, 1970,

® ridesd, K, M., W0 Qannan, nd H, san
Olerke, “Critetis Jar Shart THae Exnosure of
Mesonnel to High Iaterdty Jer At
Wolee,™ e pt, WADC=TH~hJS, Asroinado Mleds
1cal Laboratory, Wrighi-Pattesson AFT, ORlo,

1944,

h pamchics-Veimtor, W, “Nolie-iaduced
MHoaring Lar ¢ frony EXpoury ta jalerasistent
and Varyltg ola™ 0 Veceedluy) ef the
Internationel Congiviy on Noisd ns 0 SAGIE
Meaith Prodiem, Dubovbls, Yujzoslevis, U8,
Environtanulal  Protectint  Agrocy =350/
B-13-004, May 1093,

e, & 10 mbd W 1, Covgl], YA Lade
orstory Method for the Study of Aroussly
Trauma® TAryhruke;o, Vol fif, 443, 1953,

s gylcomisl, W, “Hcine Epidemiologi:
Dats nn Nalss=indpzad Heznp? T4 13 Poe
Ispd, Tt Prophrias end DICUONS™ I Pioe
ceedlage ol tho Intrenstlunud Conjress =n
ralalle Hewlth vublem, fnidrursi,
Tugosiaris, U8, Eovionnentsl J7ol2etion
Agency mi5974-74=003, blay 7).

wAtherly, O I O, sod A M, Masilo,
*Equlvaiuht-contiauaun Nubo Level sa &
Meazurs of Injury from Lupuet augd Inpuie
ol Ann, Ocoufs. HFg., [4, 11=21, 1571,

& jtes, © O, and A, AL Martio, “Imputia
Nolwe Dwinads Ruk Criterla,” J, Gouad azd
Vibratioa, 338-2u7, 1072,

®iuies, L R, A, ©, . Riep and & AL
Hartin, *Nolwedmtuesd Neasing Low froxm
Tmputie Nolw: Ieaent Saus" 18 Pmiecs-
1904 of tho Lirmailernl Conpriu on Nnla
A& Putlie Jlealth  lrehlem, Duvesvar,
Yugeelarin, US. Fuvironmental DPyotedtion
Ageacy 25330/0-13-008, May 1933,

N, 3, M, BT Cangel, €5 Walsan
and J. % MiLer, "Temparar; Chsnges 1o the
AUdUary Brotem Aus 10 EXBaUre o Ns n for
Qna gr lwa Ly ), Acoud. oo, A, Vol 14,
P Salan, 10e.

= Chnvaky, Boend A L, Poiguson, “Paaiuse
tion of tna ON[fA-Contracied S3udy by Folt
Bofantk and Lywman, Ine., The Impacs o
Nalsio Gontenl at the Workplaee ™ refipah
Tereasd prejsansd for Sy OMCE of Hoke Maate
ienl, FHAL by the fublic [ntesest Eccborice
Conter, Woshington, D2, duy 24, T4

1P Boe.TE-29570 Frlad (2«1 7-74;8145 412

FIDIRAL RECISTER, VOL 39, NO. 244~\YIDNLIDAY, LiCEMBER 10, 1974




ILE

Ly = A

XI1. APPENDIX D
FEDERAL REGISTER NOTICE - REVIEW AND REPORT
REQUESTED BY EPA
OCCUPATIONAL NOISE EXPOSURE REGULATION
(40 FR 12336-12339)
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12136 ' NOTICES

DEFARTMENT OF LABOR 'ﬁsﬂbl%@mmﬁTh&:n&mwat : -'é (CHLABA) of ti::e] Natienal Acude:ﬁw of
Y - : on g rats hos n tha subject 0f  Spjence—Natonal Reseirch Counell (13,
Dmmhnggiﬁi"::{i:m Heair £ number of commonts &5 well,: .7 Withia the parumeters of that docu-
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OCCUPATIQNAL NOISE EXPOSURE hn;'l reviawed m:‘r;_aoupased om;.iu:}aml:hnl no objection zohei;hel; the ﬁuth?sdﬂ?zer
Wi i m psiod nose exposure o an or 9 ar the levels, The busje problem Wk,
,.H" iev dnd Report Requ 1427 EPA  ewsons sot out below does not #ind suf- jor e purposes of that document tcd
... 20 October 24, 1974, the Occupational ficlent cause to revise the proposal ot this for sctting standards for hearing coo=;
oo, wRd Health . Administration time, The points raused by EPA will ba servation, EPA has chosen levels de- -
o _‘-jv‘_r.-n.?-ﬁ.mmment of Labov, pub« 1asues at the hearing, Aftar the hearing cligned to pratect virfually the whole
?‘;'g-:_:__,“a,;‘,"- ge of Propossd Rulemaiing OSHA, will conslder tha propossd on ths  gonulntion {the 96th percentile) from o
- -’_5_1; 113 cr;!::cem.nzrwislon of the, hasly 47 the full record, ingluding the poaise induced permanens threshold shist
?mu,s ':toga.l noise sxpajure reglations EPA request, and will make such ravle (NTPTS) greater than 5 dB at 4,000 BE=
pﬁt;npgs 5-5 -Ea Cm“t Mléu&u:. BE-‘.?-?. OSHA slons ad are warranted by the evidence, gtier 40 rears of exposure (2), 'r{;"“ ta eg,
Lo Ror st S Ca e ©. DA N T e iumeaies
exposure of 90 €BA £5 an eight hour Hme Coani C any ndividual cess, E2A admits, et
:mchted uveraye, The OSHA proposal,  EPA expreased tho view thal the OSHA ,;‘; Fny 41800, that “pormal variobility
--mdon:-' other Lhings, sdded montioiing propossl “does nob protect the public amang subsects, nudlometers, and teche-
an ?L'gimematmmzrmmenu bee heslth and 'weltars to the extent re= lmngm wili reduca the probabillty of de-
ginning 2t 83 dBA, dedined minimum quired and fasslble.* However, tho otlls |tacting hearing losses belors they become
requirementy for hearing tonsesvabion gatlon of the Becretary of Labor under |gienidcant” The measured réproduci-
F‘Dr“-.—d and ‘proposed new exposures section O(bi{5) of ths Occupational |niiity of sudiomettic delerminations is-
lemitd co impuise o7 fmpact nolse. Inter- Safsty and Hoalth Act f3 to, “sst the ) guch thut to state taut a real changs has
wited persos were lavited to submit standand which mosk adequately ensures, 'gecurred with o 53 perceat conSidence
+written cata, views nnd objections totav to the extent feasible, o the basls of th8  {ha recorded change -must be at Jesst
proposal and to request o bearing, best avallabie evidence, that no employes 10 dB ot frequencles below 4 kHz, 14 8 ¢
Oa Ducember 18, 1974, the Admials« il sufter motarial impalrment of health  pt frequencies frem 4 to 8 KHz, and at ;
S5 af section s tc) (33 f the Nelio oo O fundtional eapacity evem it puch em- lest 20 45 a8 K2 O O 45 A0
5 AL . ‘ployes has tegular exposurs *°* * for change might be averapog .
ég%lz f‘.";, 3;1;‘;&‘&",3?{‘“‘; fgﬁ;:%&f& - the period of his worldng life” Thus, the ﬁgbhun nvcr}zcgve%.h;:nlaﬁinmq%dﬁ' ;‘“
RrgisTen requesting thab the Sccretary  statulory eriterion for an OSHA atand~- oo conne questiozable sioce the stand- |
af Labor review she proposed accupttion- ‘ard {s not cotiched in tha general terms | apd audiometrie zero is [n doubt by 7 o2
£l nolte exposurs regulation and report. of protection of the “publls bialth and + 3 dB (3)(4), Thae Secrelary can nod te-
to ihe Ac:_:;:.i:,fsm{tur mﬁln&‘:‘i_‘;’;uﬂ? ~welfaro". OSHA bellaves that ita proposal ; cept o criterion for._"mar-e:*.a;jim;::alf- :
i G350 43603 Tn hi) request, the 15 0dequate to achiove the mandataof the - Tent which oaf SeRERT Be 7R SOLUET -
Adminitrator stggested o oumber of . Occupationsl Safety and Health Act.. S5 oynng tevel whieh hag been ac- *
revisions to the proposal, ‘This x}nuco Stncn tua longuags of the Ack speaks cepted by ths mecical nra!e_ssina*s‘.: .
constizutes tha Secretaty of Labor's ré= ¢ vmpparin) tmpeirsent’ it i3 neces merking the beginniag of impairment is
sponse to TPA's request, nod 24 pUblshud  spyy th mnka some nsiessment of wihat thot ievel which begins ‘o Interfers with
prssuani ta the requirements of aocton  constitutas “matarial impuwrment.” With tha_ hearing of everydzy speech uncer
4{c) (21, of the Noise Contral Act. regazd ta hearing Joss, clearly the most evarrdey conditions. Toe ‘Guides ta the.,
At the oulset the Socretuty wishes 10 dirsctly moasurable delétarious effect of Evaluation of Hearinz Impabmment” of
rete that the OSHA decument at 13Ue  nofgp exposure, the Administrator basss the American Medical Association (0)
here{n 5 merely a proposad, raquired b¥ ° hia argurtent strictly upon thedocument, states, “the abillty to hear sentences eod
section 6(b) of the Qucupationnl Salety ! “Informntion oo Levels of Environmental  to repeat them correcty In 2 gulet » nvls
and Health Act (84 Stat. 1503; 20 USL. | Nolin Roequisite to Protsct ihs Publc  ronmentis taken as sailsfactory evidenes
653). &5 n prelimiznary siep in the udmifi- | Erealth and Weltars with co Adequate | for carrect hearlng of everyday speech.

Act, To date OSEA hos recolved ovar 800 1974, The meathodology and the levels spesch audiomatry, the ususl test s o

cesming this proposal, Thera bave al50 by tha Individuals recormmendsd By 8 worked oul by the Subeormities
Leen o nutber of requests for asi infor= subcommittes of the Cozunities on Heavs  Noise of the Amerlean Acadermiy of J2-
mal haaving on the proposs! and OSHA ing, Bloacoustiss and Slomechanles thalmelegy and Ooliryngology (4300

wiil shertly publish & motice [n the Fro- . | .. .
rral Brotsteh schedullng mich o hearing, . ) e Tamzl A
L2A's nl:ig:tions m&hn QSHA g{npaﬁl T . - - - L .
ceater, primarily, on the pormisalble nolss Ta . ) oo onring lavsl DI Lo oAl s
cxpostire lavel, and the tims intensity 'f' funueo  Pereeot | — _ Pt
itade-off or deubling rate.-Numemus _ L T - R T Y- TRy
comuinents raceived .by OSHA from the .o .°n,- » A -
public &lio r#lats o the 13suo of the per- T 33 " LR # g cam - esn
" z .- - 4" \
i I DR TR ot I TS R 1

“FEOERAL REGISTEL, VOL 40, Ko, sa—-‘:uns:mf, ALAZCH 18, 1975



vihdch wuy subsequently ndopted by the
AADO ond the American Medienl Asso-
clation (6)(06), -1t Is alse tha formula
which has Deen adopted by the Inter<
aatlonal Standards Organization (1,
Thin fosnula is an sverage hearloy tovel
of 25 43 at 540, 1000, and 2900 Hz re;
AMSYI 1969, Ib 15 correct, as EPA has
tminted out, that this formuwa hea been
eriticlzed Ly varlous authors, but it Is
L e standard regularly used by the
Lredical professjon both here and {1 Eu«
Tupe In judelng the beglnning of ime
parment, The Federal Bureau of Em-
pnloyee Compensption, appirently becsuse
ol a belfef that {requencies highes than
2000 Hz arc important to the under-
standing of sneech, has Yacently modie
1ned this formawa, for comupensation pur-
Pases, to on averags hearing lowal of 25
73 at 1000, 2000, and 3000 Hz, Both cti~
teria cre used in ths following disoussion,

Nated on theas generally pccepted det~
1aitlons of impalrment, we can make an
estimate of the consequences of Ue-long
hubitual ewposure at the lavals which
lisve Been propoaed, We have chosen for
this estimnte to use Robinsoo’s dato since
11 appears thnt his gudiometrie work
15 the moest careful which hea bten done
L any large atudy. Robinson's study hes
wiga taken somos-palns to ellminate suely
variables as temporary threshold shifts,
conductive lotsas, nnd other otologis abe
rormallties from the data, Rodblnson (3
page 131) - provides an equation and
nomostam *for. caiculating the hetring
leveis to be expacled In various por-
centiics of an exposed population, Tabls
T shows the results of this caleulntion foy
the second end tenth percentijes of a
napulation exposed for 30 Feara to 90
A and 85 dBA respectively. 18 1s gleay

frum these dgures that “comparntively |

1anre workers will be at a lower rlsh at
£ aBA than et 80 d3A." 1v i also claur
that the risk of Lmpairment 18 minimal
under sitheran 85 dBA or 50 dBA stand-
arc, boing-mited to the most sensitive
2 percens of the popwlation at #isk, Taers
5 ¢ very high probobility that-even this
minimal risk will be avoided undap the
propesed stabdord by the requlrement
JCr perodic autlosTams for all employess

tinosed to B3 ABA uny mandatery hoars |
iy conseryalion progracns for those fen :

mdividuals who show a modest inereage
1l heaMag lavel, If further investiza-
Lous, 1tow 13 nhragress, sbow that these
couc.usions ars not correct, they may b
freonudered at thet time, -Custentls,
:I;.e}‘ Tepresent the hest duta availauis
- The Haugin data (13) were not used
iv Li®se culaulations because they are
conGnunLsied by tecparary threshold
shifts (TTS), Baugng statey, "ouraudion’
CTums Are taken taroughou: the day with
fily 3 20 mupute {averase) duleb rest
Murisd preesding’ (p, 273, Whils p 20

. .

NOTICES

muinute period of quist will allow a frac-
ton of the auditory faliguu caltsed by
seyeral houss of exposure (o dlssppear,
Tull recovery usually reauires 8 to 18
howrs. Indeed, 8l current proposala far
establishlog programs for nlondtoring the
hearing of workers require thst the
 worker be out of the wolse nt least 14
hovrs batore tesiing. Naturally, the
Jhdgher the aversdo nolse leval, the greater
jshe TTE, so that oo would expeot higher
1{hnt erroneous) hearing lavely (HLs) for
ithe 02" group than the 86, and for
86" than for *73." Figure J o Baughn's
JFeport (P, 13) indicates that the median
difersnce batween tho HLs of ths 78
dBA und 97 dBA groups i1 taver more

than § decibels, A few howrs of exposure o

o 20 dBA will produce u TTS (meascrad
20 minutes afier axposura) of consldor~
wbly more than § dB, Tha Pauchler-
Varmeer roport (14) was not used boe
cause it 14 o compliation and recalcula-
‘tlon of s4veral studios, tho quallty of
which [s difeult ta judge. .

* OSHA'S tentatlve canclusion thas 60
dBA provides adequato pratectlon is qup-

Panel of Experts on Nolse and Vibration
n the Working Environment meetldg in
Turin, 1taly, December 2-10, 1874, ‘This
panel hias recommenddd 85 dHA s the
warning lavel and 90 ¢BA a3 ths danger
lavel for hearing purposes- This recoms
mendation paraliiels the position taken in
O3HA" proposal which requltes audlom«
etry starting st 83 dBA and sets an
exposuro mit of 90 d8A. This wus plso
jthe recomeendation of ths Advisory
}mmzm on Nolse. '
! Technological Fearlbility. The Depart-
! ment of Laber genorally agross with EPA
ithot the techoologz now oxista for com-
pliance with alther an 85 dBA or o 90
t 4BA limit through engineering conirols,
‘Whils thete nre somo signidcant excop-
' tlons, such as textile waaving, we would
f decept the Bolt, Beranek, and Newman
(8) conclugion (that by the maximum

application of existing teciwology the'

sound levels ab 52 percent of jobs can

bo reduced to either 80 dBA or 85 dBA,
| "EPA asserts that ths Bolt, Beranek
and Newreuan cost estimates are inflated.
Whezher the cost estimntes contained in
the study ara correct Is an approariate
isaue for the rulemaking proceeding. A
number of the written comuments re-
celved by OSHA relate to the seeuracy
of the study, and we expect that addi-
Lional dats will be subttitted at the hear-
ing, On the basis of tha evidence ia the
record, OSHA wili male g determination,
ta the extent possinle, as to the ely
costs to industry in complying with vari-
ous noise lumits; Ve belléeve that feasi-
bility, jucluding economlc fewsibluty, i
& fucior which may be taten info con-
sideration in setting o standasd, How-
ever, we recognize thal consideration of
scohomie costs can not detract from the

ported by the rocent uction of the TLO,

overriding purpose of the act *la oy
30 far us possible every workans man sod
women in Lhe Natlop safe and healthinl

worklng conditions Ay EPA racognizes, .

ip-the final analysly it Is QSEA which
must ke the leglslative judgmert nec-
essary to balance the (acters of protec-
tion of gmployees, technolayy 2nd cost.
Oiher Health Factors, EPA states thit
“there are certain adverse efacts of nois.t
wlidch have zpparently not even Lown
dlsenssed In tre formulntlon of the
standard,” This statement appears in-
consisteat with the posit{on tolen hy
EPA io the "Levels Document® (2 pige
17} that “At this time, there {5 insufi-
clent scisntiflc evidsnce that non-audi-
ry diseases ave caused by noise levels
lower than these thet cause nolse in-
duced hearing loss,” This guesiion of
non-auvdliory: effecl; of nolse was, In
fact, discussed and consideted by the
Advisary Commities, Referencs 1o such
non-auditory health efects vps efimi-
nated for the sama resson &=t oud by
EPA In the “Levels Document” In ous

view, therefore, a standurd which pro-

tects npalnst hearing lass @i pise fpra-
vide ndequate protestion agsinst noa-
auditory honlth etfacts, - :

I, TIME-INTENSTY Tasnc-OrF

Under the QSHA proposal, perinlssibie
nolsp 2kposulfe may not excesd an E-

hour time weighted averags of 00 dB4a,

Since permissible exposuras {s defiaed in
terms of a tims weighted average, the
Jevel of nolse moy inerzase [f e expo-
waure tizie ts decteused, The 5 dS daoubling

rute incorporated in the present stand-
ard and continued in the propoial vould |
Wllov an exposute of 05 dEA fur 16

hours; 00 dBA for § hours: and 83 64BA
Ior 4 hours. . .
EPA has recommended a douhl=y »nte
©f 3 dB rather than § dB which s pra-
posed by OSHA, The 3 dB doubling vals
is hypothetically correct Ipr unimies-
rupted nolse exposure, However, nolse
exposurs o lndustry ks saldem contlin-
uous, There are normaly o numier of
instances during the workday whan an
employes’s exposure I3 Literrupted, Fvi-
dence -diszussed bslow jndizales that
Wwherp branlis (0 expususe accur, worker
show slgnificantly less temporary thrash
Oig shilt than would otherwisg he ey
pected. Thereforz, QOSTA agrees vt
the Advisory Commlites thas tha .
bllng rate showld ba adjusted to
aceount various Interropilons
Normiaidy occ - In a warkds
therefore beti- - that a dout!is
S5dBismore i« -gprinte than 2
“EPA staiss . oL the nolse in
tion Industries @ fuirly com:
steady-state fn noture and that it is nod
intermittans, Le., atesruptod by pesiods
o) subfestive slience or by Balse levels o
Jow 55 GIA ta 65 dAA depandinn an the
defintiion  of  intermitéency (23
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43807} . EPA concludes that "for this type old shift with any more accuracy than
of naise there is widesprend agreement it daet to temporary (hreshold sbuft,
that the equel energy rulo holds true,  In additlon, Dr, Terry Hendesen of
that it that equal amounts of sound en- NIOSH told the Advisory Commitiee,
ergy will cause equal mmounts of hearing  “Based upon . presently orallable evd-
loss regardless of how tho energy 1s dls.  dence, NIOSH could find no technically
tributed in time. This rule nllows o 3 ap | femsible formula that wae clearly supe-
increass In exposurs lavel with each TI0T and mere equitable thon the pres-
halving of exposurs duratfon, rathepr ently nccepted 5dBrule”($), .
tag the 5 dB increase permitted by TII, RLGUIATOAY ALTCANATIVES

Vm‘iﬂ most Industr . EPA requests that, [f OSHA diaagees
timd {0 prodyce sumd;ﬂlgll;:‘:c?&%sif; with the basic paaltion of EPA. Lt should
quzntly with some lmapulsive compo. Consider several regulatory Mum:eumvc: ;
nents, It does not follow that the expo~ 've Will nddress aome of these alterna-
fure of the employees ls constant, One tves In dotall..At the outset, it showd
gf.vstm 1‘3‘;:-;:I::Ier;irn.s ‘iln r:mgnngn;\um exe ha'.emnmund that since, for tho roasors

e ieuring 1oss Is subjects staled vo, we do not.hollove that
who uctually have had contloucus oxpo=. 55 dBA standard agd 3 d.B“f{nge-an’ :r':
sure to constant noise svals, The probe Decessary to afford stplovess adeguste
lem Is exemplified by the foilowlng quo- protaction, we nesd ot resch tha Quoa=~
taiion from Baughn (13): *Ths group tien of whether . regulatory atratogics
asslgmed 86 cBA snend 63% of their which would npoie ncremental reducs
work lkme ut 4§ plus or minus 3 dBA.
£0% at 86 dBA plus or minus 5 dBA nnd  showd ba sdopted,
not more than 5% nt above 92 and bhelow 1. Induslrysby-industry

deseriptions of the groups which he as- itdustrysby-industry atandards, and
sfgnied to 78 dBA and 92 dBA, Bums that lower lovels be set for thoge (nduse
und Robinson (3'pg 97) found tha sums  trica which can not achiove such levels.
problem, As they stated, “The mumitude The estupllahing of varylng nole. Javela
of the diferance (Lu-Liw} runged gene for different industries, while a poasi-
erally from 0 to 10 di3 but wia as much  billty, ralacs compleX polley lLuauss and
as 15 In exceptional cases.” . Proaenta & puwmber of practical diffiouls
- EPA has npnnrer‘xt.:ly scceptod tha, tied. It OSHA wore (o adopt this ape
equzl energy bypothesis that equal prosch, it would ba subjoct to the charge
amounts of scousilenl enerty produce that it-ls mcting incguitably by affording
equal amounts of auditory damage re- one lavel of protaction for employcca In
gardiess of the distribution in tims, At s0me induatries and snother, and leassr,
lenst far Lemporary threshold shitt, and Jevel of protection for employees in
presumably for permanent threshold other indusiries, evar though all ome
hift, this hypothesis 13 not in-sccord  plovess waro subject to the sama haze
with the evidenco from lobormtory ex- ards. In addition, wo would confront
periments, which show a difersnce (n practical difimiltiea in determining in
semporary (hreshold shifts depending batisfactory manner the sppropriste ine
an uie temporal pattern. Thess expert- dualty sToupings; In collecting tho data
meats were conducted with tho perlotis hooosaary to . gat industry-by-lndustry
of nolse exposute uniformly spaced {n standards;. snd In enforeing otandards

the experimental pariod, and EPA con~ with varying pormisgble lmits,. . ..
sequently sayy that the criteris require  HPA mascrtsthat tho national come
everly spaced quiet intervals in witich pllanco agreamant with American Cen
mwx:ccover_ iram temporary threshold Company reflects OSEA's recognition of

chift, : the sdminlstrative fensibllity of vari
The work of Sataiof, Vasells, and complisnes Intervals o an gdm:q.h;’
industry .basls, Thls anertian confuscs

Mepidgie (I_}Olld. :'nﬂch mausuract perma-
nen eahao ¢ of minery, showed OSHA'S dectl dage- 13
shifes which would be predicted forinvels tion mth‘fuafugt?:::n 8 wg::gﬂ;ggnng-
vbout 15 dBA lower than the actunl apengibiities, Thus, in the [ssuance of n
fevels in which they wers working, ‘This citaton for a violatlon of the nolse
lends somo credibility to tho.arfument standard, tba Hocratary must, under seoe
Lhut Lhe patiern of distrlbulion of nolse ton 8¢} of the Act “GX & reisoanbls
exposure [s not of overziding importance, ‘time for the.sbatement of the violation,”
snce the quiet periods In theso opern- ‘Tho Americon Can Compaiy agrote
tions ara dictated by the nature of the ment, ax wall a3 thy Bocratary's disposi-
mining operations and can be prejumed Hon. af Petitions for Modifieatian of
not to have beon ovenly spacec. It also Abatgment datos roprenent tho exerclie
indicates that the cqual anergy hypatha- gf the Gecrotary's abatoment setting nus
sls may not apply to permanant thresl:- thority withio the context of enforeos

tion or requirements on a zslectiva buste-

[ slandards.
7% dBA combined,” Baughn gives almilar EFA hau suggeated that QSHA devalp.

meat. Tha agreement {3 predieated on
thoe nolse standard now in effect, which

.is equally upplcubie to 4ll industries.

\.The fact that fn speclfic coses OSHA
determines thai o partdeular abatement
dats ls-appropriate 13.00 no way o prece-
dent for o determination that separate
lndustry~by-industry standards are
Justified in the standards-setting cofte
2, Stringent Standard with Variance
Propision, EPA suggests -that n more
stringent standard be adopted on an in-
diustry~wide basls and individiel com-
panlea that are economically ¢r teche
nolegically unable to comply could ap=
ply lor temporaly variances., We belicve
this aiternative misconstrues the pur-
poes of the tempornry varlance section,

Undor - sectlon 6(b) (8) of the Act,
OSHA may grant temporary varjspces
to ad employer If he sstablishes, among .
othor things, that “he la unoable to come
ply with o standard by ity efective date
becausa of the uvavelebllity of pro-_
Tesalpal or technlcal personnel or of
tnaterial necessary to cowle inta com-
bllance with the standard or beeadse
Jfiecessary construction or alteration of
Incilitien canpot he complsted by the
effoctlve date.” Such vanances may be
griated only after ootice to emplayees
and an opportunity for a bearing azd
may remaln 1 efflect for o perfod of no
R:“ than one year, and reneswed only

ce,

The purpaose of this section Is ta pro-
vide 0 remedy Lo individual exployers,
or classes of employers, who because of
‘circumstances pecullar to them are un-
eble to comply with o stacdapd far
spocific rensons, It was naot the purpase
of thls szectlon to penmit temporary
‘variances because of cost factors, More
tmportant, undat the legislative schame,
QSHA cannot rely oo the avallabilicy ol
tempornry variunces in setting o stand-
drd which large gumbe:n of employers
are unsblo to comply with. Clearly, it is
not ths purpose of the temporary varl-
ance aection to allow OSHA to avoid
ita responasibllity of determiping which
standord {3 getierally feaslbls Jor
industry,. )

Mareover, adonton of this alternabive
would imposs aa unmanagesble burden
oy QSHA {n the handling of the wariance
applications, and an inequitable burden
on employers br requiting them to re-
sort to tha variance procedures in order
to comply with the requirements of the
Act.

Conglusion, Aiter o careful review of
the proposal, in view of the request from
EPA, the Secretiry of Labor tnds that
no changes should be made in the pmo-
posal at this stage, EBAs request and
the evidence contained thersin, wil be

PEDERAL REGISTER, VOL 40, ND, 53—TUESDAY, MARCH ﬁ, 1975



. Notices

cosgidered together with the entlre
record developed i this procseding in
fnnnuhm the fioal OSBA nolse
mndard.
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The following explanations of terms are provided to assist the reader
in understanding some of the terms used in the proposed standard and in this
FEIS,

Acoqustics--The science of sound. Relating te, containing, producing
arising fram, actuated by, or carrying sound.

Acoustic Trauma--Namage to the hearing mechanism caused by-a sudden
burst, ar blast, of intense noise. (The term usually fmplies a single
traumatic event,}

Ambient Noise {Residual Noise; Backgqround Noise)--Noise of a measurable

intensity that is normally present in the background in a given environment,
The pervasive noise associated with a given enviranment, being usuaily a
composite of sounds from sources both near and distant,

Audiogram--A chart, graph, or Lable resulting from an acdiometrig
test showing an individual's hearing threshold levels as a function of
frequency.

Audiologist--A professional specializing in the study and habjlitation
of hearing who is certified by the American Speech Hearing and Language
Association or is licensed by a state board of examiners,

Audiometer--An instrument used for measuring the threshold or sensi-
tivity of hearing, which measures hearing acuity for pure tones, speech and
hase conditions.

Baseline Audiogram--An audiogram obtained on testing after a prescribed

period of quiet. The audiogram against which future audiograms are compared.



Cochlea--A spiral wound tube, resembling a snail shell, which forms part
nf the inner ear and contains the end organ of hearing.

Criterion Sound Level--A-weighted sound level of 90 decibels [TWA).

Decibel--Unit of measurement of sound lqve!.

Frequency--The number of cycles completed by a perfodic quantity in
a unit time, which is expressed in Hertz {Hz) or in c¢cycies per second (CPS).

Hearing--The ability to perceive sound; the sensation of sound as
opposed to vibration.

Hearing Aid--A miniature, portable sound amplifier consisting of a
micraphone, audio amplifier, earphone, and battery which is used by persons
with impaired hearing.

Hearing Consgrvation {Hearingq Conservation Program)--Those measures

taken to reduce the risk of noise-induced hearing loss.

Hearing Handicap~-The ogcupational and social difficulty experienced by

4 person who has a hearing loss.

Hearina Impairment--Reduction in the ability to perceive sound, Hearing

loss exceeding a designated criterion (1.e., 25 dB, (OSHA averaged from the
threshold levels at 1000, 200G, and 3000 Hz).

Hearing Level--A measured threshold of hearing expressed in decibels
relative to a specified standard of normal! hearing.

Hearing Loss--The symptom of reduced auditory sensitivity.

Hertz--Unit of measurement of frequency, numerically equal to cycles per

second.,

Impulse Noise {lmpulsive Noise)--Noise of short duration (typically,

less than 1 second) especially of high intensity, abrupt onset and rapid

decay, and often rapidly changing spectral composition., (lmoulse noise is
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characteristical ly associated with such sources as explosions, impacts, the
discharge of firearms, the passage of supersonic aircraft (sonic boom), and
many industrial processes.)

Intermittent Noise--Fluctuating noise whose level falls ane or more

times to very low or unmeasurable values during an exposure.

Masking.-The process by which the threshold of audibility for one sound
is raised by the presence of another (masking) sound. The amount by which
the threshold of audibility of a sound is rafsed by the presence of another
{masking) sound, The unit customarily used is the decibel.

Material Impairment of Hearing--An average hearing level, with respect to

audiometric zero, that exceeds 25 dB for the frequencies 1000, 2000, and 3000

Hz. This hearing level is sometimes called a "fence" in that it provides a

"demarcation peint along the continuum of hearing levels, above which a hearing

loss is considered, in the language of the QOccupational Safety and Health Act,
a "materfal impairment of health or functional capacity." Most audiolegists
and acousticians will agree that small amounts of hearing Voss can be
tolerated, but only up to a certain point, Above that point they canpnot func-
tion as well as normally hearing individuals. The selection of this point of
fence becomes the definition of material impairment of hearing.

Medical Pathology--A disorder or disease. For purposes of this requla-

tion, a condition or disease affecting the ear which should he treated by a
1icensed physician,

Noise Dosimeter-<An instrument that integrates a function of sound
pressure over 4 pariod of time in such a manner that it directly indicates a

noise dose usually as a percentage of the criterion noise dose,



Noise Exposure--A generic term signifying the total acoustic stimulus
{hath level and duration) applied to the ear over a period of time.

Noise-Induced Hearing Loss (NIHL)--A sensorineural {originating in the

cochiea or the fibers of the auditory nerve} hearing loss attributable to the

effects of noise.
Noise-Induced Permanent Threshold 5Shift (NIPTS}--Used to predict the

amount of hearing loss, in individuals and in groups due to the noise expo-
sure, after corrections have been made for aging. NIPTS values may be desig-
nated for combinations of frequencies or for individual frequencies, including
3000. 4000, and 6000 Hz. These higher frequencies are especially important
since they are most vulnerable to noise. NIPTS is usually presented for ter-
tain population percentiles of the exposed population such as the median of
the 10th percentile,
Otolaryngologist«-A physician specializing in diagnosis and treatment

of disorders of the ear, nose and throat,

Percentage Risk--Involves predicting the percentage of a population whose
hearing levels will exceed a given amount or fence {such as 25 dB) as a result
of nnise exposure. Exceeding the fence indicates the beginning of material
impairment. The fence is usually stated in terms of specific combinations of
frequencies, such as the average of 500, 1000, and 2000 Hz or 1000, 2000, and
3000 Hz. This value is estimated by observing the number of people who would

"normally” (from aqing or other causes) exceed the fence in a non-noise

exposed population.
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Permanent Threshold Shift (PTS)--The cumponént of threshold shift that

shows no pragressive reduction in hearing impairment with the passage of time
after the apparent cause has been removed,
Presbycusis--The decline in hearing acuity that normally occurs as a

person grows older,

Representative Exposure--Measuremant of an employee's noise dose or

time-weighted average sound level that the employer deems to be represen-

tative of other employees in the workplace.

Sensorineural hearing Loss--Hearing loss resulting from a lesion of the

cochlear end-organ {organ of Corti) or its nerve supply.

Temporary Threshold Shift (T7S)-- That component of threshold shift

which shows a progressive reduction with the passage of time after the

apparent cause has been removed,
Threshold of Hearing (Audihility)--The minimum effective sound pressure

level of an acoustic signal capable of exciting the sensation of hearing in a
specified proportion of trayls in prescribed conditions of listening.
Threshold Shift--An elevation of the threshold of hearing of an ear

at a spacified frequency.
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FEDERAL AGENCIES

H.L, Barrows

Deputy Assistant Administrator
U.S. Department of Agriculture
Agricultural Research Service

Washington, DC 20250

farry Flamm

Nirector

Office of the Secretary

Office of Environmental Quality
U.S. Department of Agriculture
Room 412-A, Administration Bldg.
Washington, DC 20250

Warran R. Muir, Ph.D.

Senior Staff Member for
Envirponmental Health

Council on Environmental Quality

722 Jackson Place, N.HW.

Washington, BC 20006

Bruce R. Barrett

Acting Director, Office of
Environmental Affairs

Department of Commerce

Washington, DC 20230

Commanding Officers
Envrironmental Affairs
Headquarters, USAF {PREV)
U.S. Department of Defense
Washington, DC 20330

Geurge Marienthat

Deputy Assistant Secretary
of Defense

(Environmentat Quality)

U.S. Department of Defense

Washington, DC 20301

Rebecca Hammer, Acting Director
Office of Federal Activities
Environmental Protection Agency
537 Waterside Mall Bldg.
Washington, OC 20460

William A. Hedeman, Jr. (A-104-5)
Office of Environmental Review
Environmental Protecticn Agency
401 M Street, S.W.

Washington, DC 20460

W.H. Pennington

Assessment and Coordination Officer

Division of Biomedical and
Environmental Research

U.S. Energy Research and Development
Administration

Washington, DC 20845

Paul Cromwel?
Acting Chief Environmental Officer
Jepartment of Health and

Human Services
Room 2718N, 300 Independence Ave.,S.W.
Washington, DC 20201

Charles Custard
Director, Office of Environmental Affairs
Department of Health and

Human Services
Room 537 F, Hubert H. Humphrey Bldg.
200 Independence Avenue, S. W,
Washington, DC 20201

Richard H, Brown
Director, Office of Environmental Quality
Office of the Assistant Secretary
for Community Planning. and Davelopment
Department of Housing and Urban
Development
Washington, DC 20410



Bruce Blanchard, Direttor
Enviranmental Project Review
Nept. of the Interior Rm, 4256
18th and C Streets, N.W,

Washingten, DC 20240

Stanley Dnremus

leputy Assistant Secretary
of Interior

0.5 Department of Interior

Washington, DC 20240

Gene Proctor

Occupational Medicine and
Environmental Health

National Aeuronautics and Space
Administration

600 Maryland Avenue, S.W.

Washington, OC 20546

Anthony Rebinson, Director
NIOSH

12420 Parklawn Dr., DANNAC Bldg,
Rockville, MD 20852

Lindsey Grant, Director

Nffice of Enviranmental Affairs
Department of State

Washington, DC 20520

Assistant Secretary for
Environment, Safety and
Consumer Affairs

LS Department of Transportation

Office of the Secretary

Washington, NC 20590

Joseph Canny (#9423)

Chief, Environmental Analysis Division
Uu.5, Nepartment of Transportation

400 - 7th Street, S.H.

Washinaten, DC 20590

STATE AGENCIES

Alahama Bevelopment Office
c¢/o State Capital
Montgomery, AL 36130

State Clearinghouse
Office of the Governor
State of Alaska

Pouch AD

Juneau, AK 99801

State Clearinghouse

Office of Economic Planning
and Development

State of Arizona

1700 West Washington Street

Room 507

Phoenix, AZ B5007

Department of Lotal Services

State Planning and, Development *

Clearinghouse
900 First National Building
Little Rock, AR 72201

Office of the Governor

Office of Planning and Research
1400 10th Street

Sacramento, CA 95814

Division of Planning
Department of Social Affairs
520 State Centennial Bldg,
1313 Sherman Street

Denver, CO 80203

Connecticut State Clearinghouse

Office of Policy and Management

Intergovernmental ~lations
Division

80 Washington Strec

Hartford, CT 06115
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Office of Management, Budget and

Planning
Towsend Bldg - Third Floor
P.0. Box 1401
Nover, DE 19901

Division of Budget and Management

Systems
District Bldg., Room 423
1350 E. Street, N.W
Washington, DC 20004

Bureau of Intergovernmental
Relations

Division of State Planning

Department of Administration

660 Aplalchee Parkway

Tallahassee, FL 32304

Office of Planning and Budget
Room 610

270 Washington Street, S.W
Atlanta, GA 30334

Department of Planning and
Economic Development

P.0. Box 2354

Honolutu, HY 96804

State Clearinghouse

Division of Budget, Policy
Planning and Coordination

Hall of Mirrors, 2nd Floor
West

Boise, I 83720

State Clearinghouse

Bureau of the Budget

Lincoln Tower Plaza

524 S, Second Street, Room 315
Springfield, IL 62706

Indiana State Clearinghouse
State Planning Services Agency
143 West Market Street
[ndianapolis, IN 46204

Offfce for Planning and Programming
523 East 12th Street
Des Moines, [A 50319

Division of State Planning and Research
Department of Administration

Mills Bldg., Suite 501

109 W. 9th Street

Topeka, KS 66612

State Clearinghouse

Office for Planning and Mapagement
209 Capital Annex

Frankfort, KY 40601

Office of State Clearinghouse
Department of Urban and Community
Affairs

5790 Florida Blvd,

Baton Rouge, LA 70806

State Planning Dffice
State of Mafne

184 State Street
Augusta, ME 04333

Department of State Planning
301 West Preston Street’
8altimore, MD 21201

Executive Office of Communities and
Development

100 Cambridge Street

Boston, MA Q2207

Dffice of Intergovernmental Relations
Department of Management and Budget
Lewis Cass 81dg., Box 30026

Lansing, MI 48909




State Clearinghouse

Minnesota State Planning
Agenc y

101 Capital Square Bldg.

St. Paul, M¥N 55101

Coordinator Federal State
Progr ams

Office of the Governor

1304 Sillers Bidg.

Jackson, MS 39201

Office of the Administrator
Division of Budget and Planning
P.0, Box 8091

State Capital

Jefferson City, MO 65101

Montana State Clearinghouse

Nffice of Budget and Program
Planning

Room 221, State Capital

Helena, MT 58601

State Office of Planning and
Programming

State Capital

Box 94601

Linclon, NE 6B509

State Pianning Coordinator
Capital Complex
Carson City, NY 89701

Cecordinator of Federal Funds
Office of the Governor

State House

Cancord, NH 03301

Nivision of State and Regional
Planning

Department of Community Affairs
379 West State Street

P.0. Box 2768

Trentan. NJ 08625

Division of State and Reyiuna!
Planning

Department of Community Affairs
379 West State Street

P.0. Box 2768

Trenton, NJ 08625

State Planning Office
Career Bldg.

505 Don Gaspar

Santa Fe, NM 87503

State Clearinghouse

New York State Division of the
Budget

State Capital

Albany, NY 12224

State Clearinghouse

Division of Budget and Management
Department of Administration

116 West Jones Street

Raleigh, NC 27611

State Intergovernmental Clearinghouse
North Dakota State Planning Division
State Capital - 9th Floor

8ismarck, ND 5B505

The Ohio State Clearinghouse
Office of Budget and Management
30 East Broad Street, 39th Floor
Columbus, OH 43214

Department of Economics and
Community Affairs

State Grant-in-Aid Clearinghouse
5500 North HWester

Oklahoma City, Ox 3118
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Federal Aid Coordinator
Interanvernmental Relations Division
Executive NDepartment

N6 State lLibrary Building

Saltem, OR 97310

Pennsylvinia State Clearinghouse
fovernor's Budget Office
Intergovernmental Relations Divisions
P.0. Box 1321

Harrishurg, PA 17120

Planning Board

Office of Federal Affairs

P.0O. Box 41119 Miniilas Station
Santuve, PR 00940

Rhode [sland Statewide Planning
Program

Pepartment of Administration

Roam 201 .

265 Melrose Street

Providence, RI 02907

State Clearinghouse

Grants and Contracts Review Unit
Office of the State Auditor

.0, Box 11333

Columbia, SC 29211

State Planning Bureau
State Capital, 2nd Floor
Plerre, S0 57501

State Planning Office
firints Review Section

A0 Capital Hill Building
Nashville, TN 37219

Governor's Budget and Planning Of fice
Executive Office Bldg.

411 West 13th Street

Austin, TYX 78701

Utah State Plaaping Coordinalor
Office of ihe Govornor

118 State Capital Bldy,

Salt Lake City, UT H4ll4

The State Clearinghouse
State Planning Office
Pavil lion Office Bidg.

‘Montpelier, VT 05602

Virginia Department of
Intergovernmental Affairs
Ninth Street Office Bidg.
Sth Floor, Room 916
Richmond, VA 23219

Office of the Budget Director
P.0. Box 90
St. Thomas, VI 008C1

Office of the Governor

Planning and Community Affairs Agency
400 Capital Center Building

Olympia, WA 88504

State Clearinghouse

Governor's Office of Economic and
Community Development

B-548 Bldg. #6

Charleston, WY 25305

State Clearinghouse

Office of State Planning and Energy
Department of Administration

1 West Wilson Street, Room B-130
State Office Bldg.

Madisan, Wl 53702

State Planning Coordinator
Office of the Governor
2320 Capital Avenue
Cheyenne, WY 82002
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PRIVATE THNOSTRIES

Navid M, Amdorson
Manager, Environmental
fluality Cantrol

Rethlehem Steel Corporation
Rethlehem, PA 18016

Letitia Davis

Coordinator

firban Environment Conference,
Inc.

1714 Mass. Avenue, N.W.

Washington, OC 20036

Arthur B. Dayton, Jr.
Engineer ing Manager

Risdon Manufacturing Company
Naugatuck, T 06770

Nonatd A, Gray, Jr.
President

The Naugatuck Valley Industrial

Council, Inc,
310 Holmes Avenue
Waterhury, CT 06710

Frantis P, Grimes
Staff Representative
qafetv and Health Department

finited Steel Workers of America

Five Gateway lenter
Pittsburgh, PA 15222

Vincent J, Hanlon

Vite President and General
Manager

Risdon Manufatturing Company

2100 S. Main Street

Waterhury, CT D6706

Everett E. Harris

Manager, Produclion Operations

Linen Supply Association af
Anerica

Post Office Box 402427

975 Arthur Godfrey Road

Miami Beach, FL 33140

F. Donald Hart

President

American Gas Association
1515 Wilson Blvd.
Arlington, VA 22209

G.0. Keutgen
Executive Director
Ford Motor Company
The American Road
Dearborn, Ml 48121

Rufus W, Miller, M.D.
Chairman, AOMA Committee on

Noise and Hearing Conservation

6060 W, Bristol Road
Flint, Ml 48554

William R. Petricone
Vice President

Torin Corporation
Kennedy Orive
Torrington, CT 06790

William H. Prokop
Director of Engineering
Services

National Renderers Association, Inc,

3150 Des Plaines, IL 60018
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William D. Rinehart

Vice President

American Newspaper Publishers
Associat ion/Research Institute

1350 Sullijvan Trail_

Post Office Box 598

Faston, PA 18042 -

E. M. Stoddard

Trustee

Southern Tdahg Forestry Association
Box 1991

Boise, ID 83701

S. G. Sweet

Vice President

The Eastern Company
112 Bridge Street
Naugatuck, CT 06770

Daraid W. Taylor

Nirector of Engineering
Natfonal Clay Pipe Institute
1130 17th Street, N.H.
Washington, DC 20036

Carl Toothaker

Vice President, Manufacturing
IIniroyal Consumer Products
Division of Uniroyal, Inc.
Naugatuck Footwear Plant

5B Maple Street

Naugatuck, CT 06790

Glenn E. Watts

President

Communications Workers of America
1925 K Street, N.W.

Washington, DC 20006

———————



U.S, Department of Labor
Ray Marshall, Secretary

QOccupatlonal Safety and
Health Administration
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