Controlling Industrial
Noise Pollution

Introduction

Previous engineering reports (AER
Numbers 1, 2, and 3) introduced the
concepts of sound pressure levels,
octave bands, and sound power levels.
Properly understood and applied, these
concepts can be used to provide solu-
tions to noise pollution problems.

Noise is sound that is undesirable
because |t interferes with speech and
hearing, is intense enough to cause
hearing damage, or is annoying.

Due to a public awareness of the
problems associated with noise pollu-
tion, governmental agencies have
written strict noise regulation stan-
dards. Excessive exposure to noise
can create hearing damage, and
many industrial corporations have in-
stituted hearing loss prevention
programs into their safety regulations.

There is no universally accepted
point at which sound is perceived as
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noise. The potential for hearing
damage due to excessive sound
levels, however, has been guantified
and is a function of the length of time
exposed to the sound, the actual level
of the sound, and the nature of the
sound's frequency content.

Hearing damage is the most ob-
vious effect of exposure to excessive
sound levels. In addition, exposure to
noise can make people nervous, ir-
ritable, and anxious; and research
has indicated that noise may be re-
lated to many physiological problems.

Job-related noise can also make
the working environment uncomfort-
able, leading to decreased produc-
tivity, and can create unsafe working
conditions in which verbal commun-
ications and warnings cannot be heard.

OSHA Regulations

In 1870, in an attempt to prevent
job-related hearing damage, the
federal government set legal stan-
dards for allowable occupational
noise exposures. These standards
are enforced by the Occupational
Safety and Health Administration
(OSHA) and define the maximum per-
missible levels of industrial noise an

employee may be exposed to. If daily
noise exposure is composed of
sounds at several levels for varying
periods of time, a cumulative ex-
posure effect must be determined.

Table 1 presents the permissible
occupational noise exposure limits
that are recognized by OSHA and
published in the Federal Register.
The method of calculating the effect
of cumulative noise exposures is
also presented.

Basic Acoustical Concepts

When sound is measured, it is often
referred to as the sound pressure
level and expressed in decibels (dB).
For any given sound, the higher the
amplitude of pressure fluctuation, the
greater its decibel level is, and the
louder it sounds. Table 2 illustrates
sound pressure levels generated by
some typical sound sources.

The audible frequency range for
people with perfect hearing Is
generally 20 Hz to 20,000 Hz and can
be broken into 10 octave bands.
Those of concern are the eight con-
secutive octave bands that have cen-
ter frequencies from 63 to 8000 Hz.

When we hear a sound, our ears






