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RESEARCH REPORTING SERIES

Research reports of the Office of Research and Development, Environ-
mental Protection Agency, have been grouped into five series. These
five broad categories were established to facilitate further develop-
ment and application of environmental technology, Elimination of
traditional grouping was consciously planned to foster technology
transfer and a maximum interface in related fields., The five zeries
are;

1. Environmental Health Effects Research
‘ 2, Environmental Protection Technology
3. Ecological Research

4. Environmental Monitoring

5. Socloeconomic Environmental Studies

1 This report has been assigned to the ENVIRONMENTAL HEALTH EFFECTS

| RESEARCH series., This series describes projects and studies relating
! to the tolerances of man for unhealthful substances or conditioms.

: This work is generally assessed from a medical viewpoint, including

! physiological and psychological studies, In addition to toxicology

}‘ ; and other medical specialities, study areas include blomedical instru-
i mentation and health research techniques utilizing animals=-but always,
with intended application to human health measures,
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This report has been reviewed by the Office of Research and Development.
Approval does not signify that the contents necessarily reflect the
views and policies of the Environmental Protection Agency, nor does

! mention of trade names or commercial products congtitute endorsement

i or recommendation for use.
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ABSTRACT

Potential effects of noise on the public health and welfare are
described, limitations and gaps in necessary knowledge of those effects
are identified as research needs, and eight categories for analyzing
noige effects research are presented, The current Federal research
programs are summarized for each of the eight categories.

The Noise Effects Research Panel through its collective knowledge
of the needs and the current research has identified specific research
areas which need additional emphasis I.. urder to preovide accurate and
thorough information on effects of noise, The Panel concluded that
the current programs need continued and in some instances expanded
support in order to provide necessary information on the effects of
noise. Some areas of concern which are not currently being addressed

are also identified.
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I SUMMARY

Potential effects of noilse on the public health and welfare are
described, limitations and gaps in necessary knowledge of those effects
are identified as research needs, ond eipht cacegories for amalyzing
noise effects research are presented, The current Federal programs
are summarized for each of the eight categories, and research needing
additional emphasis is identified.

Known or suspected effects of noise discussed included effects on
hearing, other effects which may (or may not) lead to permanent health
impairment, effects on behavior such as performance or annoyance,
speech and other cormunication interference, sleep disturbance, social/
economic/political/legal/behavioral community responses, and effects on
animals. Cause-effect relationships, however, have been identified by
the Federal government only for hearing, annoyance, and speech interfer-
ence, The information identified in these three areas is also discussed.
Limitations in this information and lack of information in other areas
are shown and research needed to provide thorough and accurate informa-
tion on all effects of noise is identified. Such information is

' necessary for setting standards for protectlon of public health and
welfare, assessment of the benefits to be derived from noise reduction
in light of the costs, assurance of safe, productive work environments
and adequate comnunications, and decisions at all levels affecting the
quality of life, A way of categorizing current and needed noise effects
rasearch is presented, The current Federally-supported nolse effects
research is summarized for each of eight categories.

Although an in~depth analysis and assessment of the current Federal
nolae effacts programs 1s not made, the Nolse Effects Research Papel
through its collective knowledge of the needs and the current research
has identified specific research subjects which need additional emphasis
ian order to provide accurate and thorough information on effects of
neise, These include subjects net currently recelving enough attention
and those not currently being addressed, 1Tt 1s further pointed out that
the current programs need continued and in some inastances expanded
support in order to provide necessary information on e¢Efects of noise.
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II. INTRODUCTION

EPA has established four noise research panels consisting of
representatives from Government departments and agencles to provide
informational exechange, a forum for interagency discussion, and advice
to aid EPA in its rele as coordinator of Federal noise research in
accordance with the Noise Control Act of 1972, The panels and panel
membership reflect the major thrusts of the Federal neoise research
programs as follows:

Noisec Research Panel

Current Agency Membership®

Aircraft NASA, DOT, DOD, HUD, DOC, EPA
Surface Vehicles DOT, HUD, DOD, DOC(NBS), EPA
Noise Effects® HEW (NINDS, NIOSH, NIEHS), DOT, NSF,

HUD, NASA, DOD, DOL, DOC{NBS),EPA

Machinery HEW (NIOSH), DOI(Bureau of Mines),

DOD, DOL, DOC(NBS), NSF,

These panels provide the formal mechanisms for interagency consider-
ation, review and assessment of research in the four technical areas.
The primary functions of the panels in their respective areas are;

Review and assessment of the state of science and technology
relating to noise.

Review and asseasment of the status of noise research and
technology development.

Identification of technology gaps and research needs.

Preparation of recommendations cencerning ongoing research
activities.

Receipt and review of pertinent sclentific and programmatic
advice from communicating with other standing bodies and
experts in the field of noise.

Noise effects includes not only health effects of noise such as
hearing loss, but also many other known or suspected effects of nolse
an the well-being of humans and animals such as interference with

* Glossary of Agency Acronyms in Appendix B,
#* List of Noise Effects Panel Members in Appendix C,
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conmunication, disturbance of sleep, annoyance, and any other results of
naise exposure which can affect the quality of life. For the purposes
of this report and this research panel, the term 'noige effects" does
not include effects on structures or other inanimate objects.

A, PURPOSE AND SCOPE

This is the first report prepared by the Noise Effects Research
Panel. It will serve as an information base for developing a coordinated
national plan for research leading to needed information on the effects
of noise, Such information relating the various effects of noise to
tha physical characteristics of noise exposure such as level, frequency,
and duration, as well as to the psycheological content of the neise is
needed for several reasons. These cause-effect relationships provide
the necessary bases for setting standards to protect the public health
and welfare, the data For assessing the benefits of nolse reduction in
l1ight of the costs, and guidelines for personal and Government decisions
affecting the quality of life,

A coordinated national plan with the various involved agencies
working in cooperation can achieve the following objectives:

- research funds targeted on critical problems and issues

- coordinated and complementary efforts

~ research accomplished in the most productive and
scientifically viable manner.

To develop such an overall plan, limitations and gaps in the current
understanding of the effects of noise must be identified. The current
programs must be examined to determine which subject areas are not being
adequately sddressed., Programs and projects can then be identified for
correcting inadequacies and addressing the gaps. The agencies' capabili-
ties for and interests in undertaking these programs and projects can
also be determined, Finally, priorities of research needs must be
established. Then a national plan for nolse effects research can be
developed in a meaningful mapner, To this end, the report specifically
addreases:

Effects of noise

Current Federal information on effects of noise
Limitatiops in the information and research needs

A way of clasgsifying noise effects research

The current Federally-supported neoise effects research
- Research needing additional emphasis.

| S I B
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The report does not conslder:

~ The adequacy of current research
« Detailed programs and projects for addressing gaps
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- Capabllities of various agencies for addressing research gaps
- Priorities of research needs
- Development of a coordinated national plan.

This document also will he used by the Environmental Proteetion
Agency to satisfy Section 4(c)(3) of the Neise Control Act of 1972,
EPA is required to report on the status and progress of Federal activities
relating to nolse research and control and to assess the contribution
of such activities to the Federal Government's overall efforts to control
noise,

Activity for fiscal year (FY)1974 ic emphasized, program continuation
through fiscal year 1975 is noted where possible, and funding and work
cartied out during fiscal year 1973 is reported.

The data on which the report is based came from two soureces, agencles®
tesponses to & 1972 request* from EPA on Federal noise activities, and
information supplied by the panel members in the spring of 1974. The
fiscal data is reported consistent with each agency's budgetary process,
As there are varilations in the way agencies report the costs for their
in-house research, exact comparisons between agencies' fiscul data capnot
be made. A chart illustrating this problem ie contained in Appendix D.

The data for FY 75 estimated funding is incomplete for two reasons.
First, the DOD computer data base used to genexate the amency fiscal data
did pot ineclude. FY 75 estimates. Therefore, at the DOD panel member's
suggestion, the FY 75 levels have been estimated the same as FY 4.
Secondly, NSF carries out research only through unselicited grants. Thus,
is it impossible for NSF to predict what research proposals may be receiv-
ed and funded,

Care must also be exercised in examining project and program titles
and funding, Titles often do not convey the extent and kind of research
being funded and convey, no -informatién .of. the scope of work. Thus,
pimilar titles may invelve very different work scopes and furthermore
may not mean the subject 1s being adequately addressed,

. Conclusions and recommendations made in this report are the collec-

.tive opinions of the panel members and do not necessarily represent thelr

agencies' pelicies,

*In December of 1972, a questionnaire survey of Federal noise research
.and noise control activities was initiated by EPA. A contract report
was prepared from this data in October 1973 but was not published.




B. EFFECTS OF NOISE

Exposure to noise may have variocus effects on the public health and
welfare. Some of these are well-known but the complexity of both expos-
ure and response has prevented definitive cause-effect relationships in
many areas. Other effects are suspectad but not yet well-proven.

1. Hearing Damage

It has been well established that nolse exposure of sufficient
intensity and duration can produce hearing damage, Hearing loss result-
ing from intense noise exposure can either be temporary or permanent.

In general, it is believed that noilse of brief exposure that can produce
a significant temporary hearing loss or threshold shift is capable of
producing permanent hearing loss if the noise exposure is extended in
duration or recurrenca, That is, dally exposure to a noise which
produces a temporary hearing loss presents a risk of permanent hearing
loss because the ear way not be able to fully recover to its original
threshold from recurrent exposures, The exact relationship between
temporary and permdnent hearing loss, however, i1s not yet clearly defined.

Hearing logs which is caused by noise occurs first in the high
frequency ranges. This impacts seriously on speech understanding, and
good hearing in the higher frequencies is necessary for discriminating
the information-carrying, consonant sounds of human speech., Hearing loss
is known to rescult from exposures to: <continuous noise in industrial
settings, impulsive sound, pgunfire, and loud music for extended perlods,
the last is found especially among young people, The effect from
fluctuating, intermittent or shorter=term exposures is not completely
undarstood.

2. Other Health Effects

The only permanent adverse effect upon health from noise exposure
that is welle-established 1s noise-induced hearing loass, However, there
is evidence, although incomplete, to indigate other effects can result
from exposure of sufficient {ntensity and duration. Nolse can alter
the function of the endperine, cardiovascular and neurologlc systems.
1t may effect equilibrium and may produce changes such as: c¢onstriction
of blood vessels in the body and vaso~dilation in the brain, rise in
blood pressure and changes in heart thythm, and change in rate of stomach
acid secretions, WNoise also has been shown to produce the same physio-
logical reactions as other stressoxs, such as emotional stress and pain,
There is not clear evidence, however, to indicate that continued activa-
tion of any of these responses leads to irreversible changes and permanent

health effects.
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3. Behavior Effects

When & task requires the use of auditory signals, noise that masks
these signals will interfere with the performance of the task, High
level continuous nolse exposures appear to have potentially detrimental
effects on human performance, particularly vigilance tasks, information
gathering, and analytical processes, Nolse may also increase the
variability of work rate and affect the accuracy of work requiring
mental concentration. Additionally, noise may be disruptive of per-
formance if the noise is high frequency, intermittent, or unexpected.
Nolse throughout the audible range can, under various circumstances,
be annoying and disruptive of activity. However, prediction of individ-
ual annoyance due to noise is difficult, probably due to the many
psychological and social factors that contribute to individual sensitivity.

4, Sleep Interference

Noise can interfere with sleep by vreventing sleep, by causing
awakening,.and by changing the level or pattern of sleep. Any of these
kinds of interference may have effects on behavior and performance during
waking hours as well as long term health affects if repeated. Survey
data indicate that aleep disturbance is often the principal reason given
for annoyance, and some experts belleve that sleep disturbance 1s one of
the most severe effects of noise on health.

5. Communication Interference

In addition to the reduced understanding of speech vesulting from
noise-induced hearing loss, noise can interfere directly with speech
communications., Verbal communication in terms of nolse level and voeal
effort is extremely difficult in backgrounds of high noise level and
can adversely affect the accuracy, frequency, and quality of verbal
exchange. This can be important in formal education in schools, occupa-
tional efficlency, family life patterns, and quality of relaxation,

6. Community Reaction

The preceding effects of noise all deal with various effects on
individuals, although statistical descriptors must be used to average
out individual differences in reaction or response. However, when a
community of individuals is exposed, a different kind of reaction may
take place, This reaction may take several forms such as complaints to
authorities, .political action against noisy activities, reduction in
land values or soclo-«economic level, high property turnover rates, or
changes in family recreational patterns. Thus the consequences of
community response to nolse can be social, political, and economic, as
well as the collective individual responses noted above. To date, only
commnity annoyance responses to aireraft nmolse have been studied
extensively and have been shown to correlate well with noise exposure,

6
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The number of complaints due to noise in a community, however, is small
in comparison te the number of pecople annoyed.

7. Eifects on Animals

In general, noise has the same types of effects on animals as it does
on humans. Hearing loss and physiologic changes have been noted in
laboratory animals. Posaible effects on farm animals include changes in
size, welght, reproductivity, and behavicr. Changes in mating behavior,
predator-prey relationships, and territorial behavior have been observed
in some wildlife species exposed to noise.

C. CURRENT FEDERAL INFORMATION ON NOISE EFFECTS

There are at present three informational documents relative to
health effects from noise exposure which have been published by Federal
agencies, The first to be published was '"Criteria for a Recommended
Standard...Occupational Exposure to Noise" in 1972 by the Naticnal Insti-
tute for Occupational Safecy and Health (NIOSH), Department of Health,
Education and Welfare. This was in accordance with Sectioun 20(a)(3) of
the QOccupational Safety and Health Act of 1970 (29 U.S.C. 656). In 1973,
the Environmental Protection Agency published 'Public Health and Welfare
Criteria for Nolse" in accordance with Section 5(a){l) of the Noise Control
Act of 1972 (PL 92-574). 1In addirion, Sectien 5{a)(2) of the same act
called for a document identifying envirvonmental noise level goals, That
document, "Information on Levels of Environmental Nolse Requisite to Pro-
tect the Health and Welfare with an Adequate Margin of Safety" (EPA Levels
Document) which was published in March 1974, along with the EPA Criterin
Document, are to seérve as the basis for establisbing standards and regula-
tions called for by the Noise Control Act.

The NIOSH document, specifically directed to the accupational environ-
ment, presented information about various effects of nolse exposure, but
information for support of their recommended standard was available only in
the area of noise~induced hearing loss. The EPA "Public Health and Welfare
Criteria for Noise" defines criteria as “descriptions of cause and effect
relationships." The document addressed direct effects of nolse on the
physical and mental well-being of human populations, including hearing loss
and other health effects, and indirect effects such as annoyance and commi-
nication interference, as well as noise effects on.wildlife and ather animals,
Nevertheless, EPA identified only three areas for which criteris exist.
According to the EPA Levaels Document,

"There are a multitude of adverse effects that can be

caused by noilse vhich may, both directly or indirectly, '
affect public health and welfare., However, there are

only three categories of adverse relationships in which

the cause/effect rclationships are adequately known and

7
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can be justifiably used to identify levels of
environmental noise for protection of public
health and welfare, These are: (1) the effect
of noise on hearing, {2) the effect of noise
on the general mental state as evidenced by
annoyance, and (3) the interference of noise
with specific activities."

Although information in these three areas was presented in the EPA
Criteria Document and usad in the EPA Levels Document, both documents
indicated limitations in the information. A short description of the
current Federal informaticon in each of the three areas, as contained by
the three documents, is presented below.

1. Noise-Induced Hearing Loss

The Criteris Document produced by NIOSH for employee protection
during the work period addressed recommendations for a work place standard
to protect against hearing impairment, No attempt is made toward the
protection of the worker from non-suditeory effects of noise exposure;
however, the producers of this document have stated that meeting proposed
criteria for the protection of auditory effects will reduce the risk of
non-auditory effects., Thus, the major alm of this document is to recom-
mend and support a work place noise exposure standard for the protection
of hearing, i.e,, that the effective noise level permitted during a
normal eight hour work pericd should not exceed 90 dBA for the time being
and should be reduced to 85 when rechnologically feasible. At this cime
the Department of Labor has-proposed a revised standard with the 90 dBi
eight hour exposure level and hearing conservation measures beginning
at 85 dBA. In support of the NIOSH recommendation, incidence of hearing
impairment was compared between noise exposed and non-nolse exposed
employee groups of comparable ages and experience,

The EPA Criteria Document presented information for predicting
permanant hearing loss resulting from exposure to continuous nolse of

certain levels for eight hours a day over 10 and 40 years. The information,

like the NIOSH criteria, also compared noise exposed aud non-noise exposed
employee groups., Further, like the NIOSH document, the EPA criteria is
based only on industrial expoaures,

The EPA Levels Document used this information te identify noise
lavels requisite to protect the human population from significant neise-
induced hearing loss with an adequate margin of safety. The levels
identified do not include consideration of economic and technological
feasibility and thus should not be construed as Federal standards.

in identifying its level for protection against hearing loss,
however, EPA found certain limitations in the available data, Thus, EPA
had to extrapolate from industrial exposure data to community noise as it
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affects hearing, from eight hour exposure to 24 hour environmental expos-
ure, and from exposure data mainly above 80 dBA to levels below 80.

2, Community Annoyance

Although community reaction to noise may be evidenced by social or
economle measures as well as political or legal action, the available
irformation, as reported in the EPA Criteria Document, deals mainly with
statistical surveys of annoyance, The document concluded, among other
things, that (1) "the degree of annoyance due to nolse exposure expressed
by the population average for a community is highly correlated to the
magnitude of noise exposure in the community," and (2) “the numbers of
complaints about noise registered with the authorities is small compared
to the number of people annoyed, or whoe wish to complain, However, the
number of actual complaints 1s highly correlated with the proportion of
people in the community who express high annoyaence." The EPA Levels
Document used this available information about community anneyance to
supplement speech Interference data, discussed in the next section.

3. Communication Interference

The EPA Criteria Document identified data which predict fairly
accurately how nolse will affect the perception of speech in the ocutdoor
environment, The data represents conditions in which talker and listener
speak the same dialect and presumably hear normally. The document also
indicated that data are available in the literature to suggest g reasonable
background noise level for the design of rooms where oral communication is
important,

The EPA Levels Document used these data to identify levels of noilse
requisite to protect public health and welfare against activity interfer-
ence with an adequate margin of safety, since 'the primary effect of nolse
on human health and welfare due to interference with activity comes from
its effect on speech communication." The document also identified aspeach
interference as one of the primary reasons for adverse comnunity reactions
to nolse and long-term annoyance, It is again important to note that the
levels thus identified to protect against activity interference do not
include consideration of economic and technological feasibility and thus
should not be construed as Federal standards,

D. RESEARCH NEEDS

Although information has been identified and/or used in three Federal
documents for three of the many known or suspected effects of noilse, the
documents plainly pointed out the limitations and deficlencies in the .
available information. The lack of necessary information on other effects ‘.
of noilse was also discussed as well as the lack of methodologies available
to adequately relate the noise exposures ts the effects. Even though
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there are many gaps in today's knowledge on the effects of naise, some
states and many local governments are in the process of setting nolse
limits in regulations/ordinances to reduce noise. Accurate and compre-
hensive informatlion relating nolse and other contributing factors to
all its effects Is needed to insure that the extent of the reductions
is appropriate, and that the reductions may be accomplished with minimum
expenditures of public and private money. Such information is also
needed to assess the cost of nolse reduction in light of benefits and
to provide guidelines for personal decisions affecting the quality of
life or corporate decisions affecting working conditions, Limitations
in or lack of needed information on the various effects of nolse are
discussad below.

The research needs discussed are for information on which to base
protection of public health and welfare in the general sense. It 1s
important to note that in comparing these general needs with the research
conducted by the various agencies, it should be remembered that specific
agency misslons dictate the research that agency conducts and supports,
and that specific research projects, while fulfilling an important agency
objective, may not be specifically directed toward fulfilling one or more
of the general needs discussed below,.

1. Noise~Induced Hearing loss

The current Federal information on noise-induced hearing loss, as
presented in both the NIOSH and the EPA Criteria Document and used in
support of the NIOSH recommended standard and the EPA identified levels,
is based on several cross-sectional industrial studies that have been
criticized for various reasons., These criticisms include; iInsufficient
determination of daily noise exposure, problems in_or,lack of screening
for evidence of ear disease, inconsistent test practices, audiological
testing in nolsy areas, and audiological testing without sufficient time
for recovery from temporary hearing loss. The studies also mainly
consideraed continuwous eight hour exposures. Thus, there is limited
information on intermittent or partial daily exposures and practically
no data on exposure to nolse beyond an eight hour period, Inconclusive
information exists as to whether older people or younger ones are more
suaceptible to noise-induced hearing loss. Little evidence is available
on eéxposures to various other types of nolse, such as impulsive noise,
ultrasound, and infrasound, Little is known, also, about the effects on
hearing of the combination of noise and other factors such as heat,
vibration, and ototoxic (hearing damaging) drugs and chemicals.

2. Health Effects Other Than Hearing Loss

The EPA Criteria Document identified several short-term physiological
effects which may result from nolse exposure, It is known that noise can
elicit different physiological responses, but there is not clear evidence !
te indicate that continued activation of these responses leads to irrever- i
sible changes and permanent health effects. Adequate gcientific data are

10
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not available to confirm or refute speculations that noise may be a
contributor to circulatory difficulties or heart diseases. There are
not any well-established data relating nolse exposure to fatigue or
insomnia, even though it is believed that noise exposure can contribute
to these factors. HNeilse has been considered to be detrimental to the
recovery of hospital patients,

Although noise exposure, elther alone or in conjunction with other .
stressors, is presumed to cause general stress, neither the threshold
noise level nor duration at which stress may appear has been adequately
determined. Furthar, the effects of chronic noise-produced stress are
not known,

Thusg, some indicators of potential effects of noise on health have
been studied and some have shown definite cause-effect relationships over
the short term. Quantitative relationships need to be determined for
many indicators of noise effects on health, and all potential effects of
noise on health must be studied over the long term., C(lear relationships
between noise exposure and its potential effects on health must be proved
or disproved, so that decisions = government, corporate, or private - may
be made on protection of health from noise,

3., Effects on Individual Behavior

Most information available on individual behavior effects of noise
concarns elther performance or annoyance. DNoise is also considered as
contributing to other behavior effects such as irritability, instability,
argumentativeness, reduction in sex drive, anxiety, and nervousness, but
quantitative evidence 1s lacking in these areas.

Although effects of noise on performance have been shown in the
laboratory, little work has been done in real-life situations, As per-
formance effects of noise could be significant and costly in today's
economy, there is a pressing need for field studies under typical condi-
tions. The information derived is needed for determining the extent of
noise reduction that is cost-beneficial in performance situations,

As individual annoyance in response to noise can lead to the ecencmic
or social effects or the political or legal actions discussed under
community reaction, as well as to general effects on mental or physical
health, a better understanding is needed of the factors that control the
degree of annoyance of individuals, Further, as most of the available
information on noise/annoyance relationships deal wainly with conventional
aircraft noise, annoyance in reaponse to other major sources of noise,
as well as new and future airecraft, needs to be determined. ’

Other behavioral effects of noilse mentioned above are less clear-cut
and noise is but one of many factors which could contribute to these

11
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effects. These effects, however, are serious indicators of reduction in
quality of life and could.be significant contributors to deterioratien

of mental and physical health., The relatfonship of nolse to these effects
as well as the relative contribution of noise in combination with other
causes needs to be determined in order that government, corporate, or
private decisions may be wade concerning health and the quality of life.

4. Lffects on_ Sleep

Disturbance of sleep by noise resulting in changes in level, patterns,
or quality of sleep, or even awakening may affect behavior during waking
hours and cause long~term health effecta. Most of the available infor-
mation on effects of sleep inter ference, according to the EPA Criteria
Document, '"comes from laboratory experiments that involve very few
pecple, and 'responses' are evaluated in tevms of physiological measure-
ments such as EEG" (electroencephalogram, a measure of electrical voltages
in the brain). A4s it is difficult to generalize from the laboratory to
real-life conditions, but also very costly to study sleep in everyday
sattings, both types of studies are needed to develop definitive relation-
ships between noise from various sources and its effects on sleep, both
in the short-term and long-term.

3. Commnication Interference

The available information concerning a caugse-effect relationship
for noise Iinterference with speech represents conditions for normally
hearing young male adulte speaking the same dialect, when they are in
a non-reverberant noise fileld, whereas the actusgl cause-effect relation-
ship may change with many variables. The EPA Criteria Document states,
"lower noilse levels would be required if the talker has imprecise speech
{poor articulation) or if the talker and the listener speak different
dialects. Children have less precise speech than do adults, and thelir
relative lack of knowledge of language often makes them less able to
‘hear' speech when some of the cues in the speech stream are lost, Thus,
adequate speech communication with children requires lower noise levels
than are required for adults, One's ability to understand partially-
miasked or distorted speech seems to begin to deteriorate about age 30
and declines steadily thereafter. Generally, the older the listener,
the lower the background must be for nearly normal communication...it
is known that persons with hearing losses require more favorable speech-
to-noise ratlos than do those with normal hearing." The data availsble
have no information on the reception of female speech or on the effact

' of time-varying noise on speech understanding. Quantitative data are

lacking which show how all these variables affect the relationship
between noise and interference with speech,

The available data on speech interference furthermore do not account

for the reverberant buildup of sound by refleccions from the walls of a
room, and thus are not valid for design criteria, According to the EPA

12
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Levels Document, "Recommended values for acceptable sound levels in various
types of spaces have been suggeated by a number of authors over the past
two decades., These recommendations generally have taken inte consideration
such factors as speech intelligibility and subjective judgments of space
occupants, However, the final values recommended were largely the result
of judgments on the part of the authors..."

Finally, noise can interfere with the reception of auditory warning
signals. However, there are little data to show how loud the signal should
be in various noise fields in order to cffectively perform its safety
function.

Research is needed in order to gquantify design criteria which can
assure proper reception of speech and warning signals in a variety of
situations, e.g., in offices, schools, workplaces, and recreational areas,
and for a varlety of human characteristics, such as poor or dialectic
speech, age, and hearing ability.

6. Community Response

Although information is available relating noise exposure fairly well
to community annoyance and regulting complaints to authorities, the data
are based mainly on responses to conventional takeoff and landing aircraft
noise, The informacion needs to be expanded to include response te other
envirvonmental nolse sources, such as vertical or short takeoff and landing
aireraft, military aircrafc and other vehicles, induatrial plants, surface
transportation, construction equipment, home appliances, and more. Since
annoyance has been shown to lead to cowplaints, not only does ite relation
to these other sources of nolse need to be studied, but also its relation
and the relation of noise exposure to responses such as legal or pelitical
actions, change in land values, neighborhood stability, feeling of community,
and other social or economic measures. Studies are also needed to determine
effect on overall community health and other possible group responses.

Thase relationships are needed to provide input for local government decia~
ions on land-use, corporate decisions on plant location, and private '
decisions on home and recreational locations, to name a few.

7. Effects on Animals

Although some studies have indicated that noise affects animals in the
laboratory in the same way as humans, and behavior changes resulting from
noise have been observed in some wildlife species, few quantitative cause-
effect relationships have been established., Relationships between noise
and changes in reproduction, weight gain, egg and wilk production, for
example, should be determined so that the economic benefits of reducing
the noise exposure of domestic animals may be evaluated, Further, the
affact on wildlife is important for preservation of endangered species and
conservation and thus should be determined.

13
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B. Measurement

Determination of definitive, quantitative cause-effect relationships
demands accurate and reproducible measurement of both cause and effect.
Further, the appropriate characterlstics of nolse must be emphasized in
terms of the various effects, but at the same time, inexpensive instru-
mentation and easily used methods must be available for characterizing
the noise environment and for enforcement.

Thus, instrumentation needs to be developed for monitoring noise
expoaures and standard methodologies developed for characterizing
various noise environments and sourcea in terms of their possible
effects, To refine and support hearing loss data, audiometric inatru-
mentation, methodologies, and calibration procedures need.to be improved,
Finally, a national baseline of community noise levels is needed in
order to compare various communities in terms of noise levels and to
datermine whether the overall naridnal noise levels are improving or
deteriorating.

E. RESEARCH CATEGORIES

To addrass, upalyze, and make rgcommendations effectively on noise
effectas research in terms of the needsa identified above, a2 system for
claasifying the research had to be devised, Such a system has been
developed by the Noise Effects Research Panel. By consensus, the Panel
identified the eight major categories ocutlined in Table II-l.

14
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Table II-1

CATEGORIES OF NOISE EFFECTS RESEARCH

I1.

III.

Iv.

VI.

VII.

VIII.

e o i i i o A s VS S i g e

Noise-Induced Hearing Losgs

A. Epidemiclogic

B, Human

C. Animal

D. Mechanisms of Hearing Loss
E. Protection

Non-Auditory Health Effects
A. Epldemiologic

B. Human

C. Animal

Individual Behavior Effects
A. Amcyance

B. Performance

C. Other

Nolge Effects on Sleep

Communication Interference

A. Speech Communication

B. Effectiveness of Auditory
Warning Signals in the
Presence of Noise

Community or Collective Response

Domestic Animals and Wildlife

Measurement Methodology. and Calibration
A. Noise Environment

B, HNoise Source Characterization

C. Audiometry

15
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III. SUMMARY OF CURRENT PROGRAMS

The current Federal research programs and projects on effects of
noise address all but one of the research categeries identified in
Table II-1. At the present time there is no ongoing research reported
on the effects of noise on domestic animals and wildlife, The funding
for research in the other categories, however, is presented in Table I1I-l.
Table ITI-2 shows the overall effort of ecach agency in effeects of noise,
and Table III-3 relates each agency’'s involvement in categories of
research. The following discussions summarize the current effort of the
Federal povernment in addressing the research needs in each catepgory of
nolse affects research, Each agency's current program is described in
Appendix D,

A. NOISE-INDUCED HEARING 1.0SS

Noise has long been known as a contributor to hearing loss, and
many studies in the past few decades have attempted to establish a
definitive cauge-effect relationship, particularly in the occupational
environment. However, the effects of different types of noise and
exposure patterns are still not well understood, Variations in suscept-
ibility due to age, drugs, and environmental factors further complicate
the problems.

The need for knowledge about nolise-induced hearing loss is reflected

"in the current fiscal data. Alwost $1.4 million, over one-quarter of the

total Federal expenditures on health effects of noise, was spent on
noise-induced hearing loss research in FY 74, Current research programs
in this area, carried out by five different agencies, are addressing
the following specific problems;

- Cross-sectional studies in various environments
{occupational, military, recreational, etc.).

- Relationships between permanent and temporary
threshold shifts.

= Susceptibility to hearing loss.

- Comhbination of noise and other stressors
(work, heat, vibration, etc.,).

= Combination with ototoxic drugs, other ototoxic
agents, and abnormal physiology.

~ Effects on children,

- lwmpulse nolse, intermittent noise, and high
intensity noise.

16



Table III-1

NOISE EFFECTS RESEARCH FUNDING BY CATEGORY
{Thousands of Dollars)

Category FY 73 FY 74 FY 75%
Noise~Induced Hearlng Loss 1,084 1,366 1,979
Non-Auditory Health Effects 126 294 61
Individual Behavior Effects 381 361 443
Noise Effects on Sleep 217 : 254 159
Communicatinn Interference 275 316 296
Community or Collective Response 410 821 1,114
Domestic Animals and Wildlife 0 0 ¢
Measurement Methodology and )

Calibration 1,073 1,344 916
T0TALS 3,566 4,756 4,968%
Table III-2

NOISE EFFECTS RESEARCH FUNDING BY AGENCY
(Thousands of Dollars)

Agency FY 73 FY 74 FY 75«
; HEW(NINDS) 526 622 1,157
I HEW( NIEHS) 153 258 239
i HEW(NIOSH) 395 507 4B1
| DCD 984 930 930%
! NASA 1,127 1,154 1,200
‘ poT 50 130 50
NSF 20 0 0
DOC(NBS) 98 117 142
HUD 117 638 460
EPA 24 377 309
DOI{BuMines) 72 23 0
TOTALS 3,566 4,756 4,968%

*DOD FY 75 Estimated the same as FY 74
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CURRENT AGENCY INVOLVEMENT IN RESEARCH CATEGORIES

Table III-3

Research
Category

Noige-Induced
Hearing Loss

Non-guditory
Health Effects

Individual Behavior
Effects

Noise Effects
on Sleep

Communication
Inter ference

Community or
Collective
Response

Domeatic Animals
and Wildlife

Measurement
Methodology and

Calibration

18
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- Permanent effects of occupational and longer
environmental exposures,

- Mechanisms of hearing loss (bilochemical, physio-
logical, ete.),

- Heaving protection,
Funding levels for noise~induced hearing less research are shown in

Table III-4.

B. NON-AUDITORY HEALTH EFFECTS

Many studies have been conducted which tend to indicate noise to be
a cause of nuperous non-~auditory health effects in huwans which might
influence physical or mental health, These include: orientation and
startle reflexes, disturbed sense of balance, pain, and general stress,

One cannot rule out the possibility that noise exposure may pose some
non=aguditory health hazard if no attempt is made to reduce individual
exposute to noise., Caution must be exercised in interpreting the results
of studies in this area, however, for controls are exceptionally diEficult
to exercise, It is also extremely difficult to quantify the non-auditory
health effectas of noise because of the following complexities and
conditions: the wide varilety of conditions and mental states involved
in personal health; the complexity of the human body and the humon mental
function; individual and temporal variations in susceptibility to physical
and mental health condlitions; and the occurrence of noise in cowbination
with other stresses.

Degpite many questions that cannot now be answered regarding the
non-auditory health effects of noise, Federal expenditures in this category
have been modest. Current and recent research in this category, conducted
by four different agencies, address the following problems;

=~ Worker safety and health.

~ Susceptibility to mental and physical illnesa.

- Cardiovascular and other physiological changes.

- Effects on the vestibular (aense of balance), cardiovascular
{heart and circulatory), endocrine (internally-secreting
glands), and neural systems.

~ Effects on drug uptake.

Funding levels for non-auditory health effects résenrch are shown in
Table ITI+5.
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Table ITI-4

FEDERAL RESEARCH FUNDING FOR NOISE-INDUCED HEARING LOSS
{Thousands of Dollars)

Agency ' FY 73 FY 74 FY 75
HEW{NINDS) 447 482 1,057
HEW{NIOSH) 224 34 352
HEW(NIEHS) 145 '192 199
DOD 248 301 30L*
NSF 20 0 0
EPA 0 50 70
TOTALS _ 1,084 1,366 1,979%

*DOD FY 75 data estimated the sames as FY 74

Table III-5
FEDERAL RESEARCH FUNDING FOR RON-AUDITORY HEALTH EFFECTS OF NOISE
(Thouzands of Dollars)

Agency FY 73 FY 74 FY 75
HEW(NIEHS) 8 66 40
HEW(NIOSH) 1e8 42 21
Do 10 0. - 0%
EPA 0 186 ** 0
TOTALS 126 294 Glx

#*DOD FY' 75 data eatimated the same as FY 74
k2 year project

C. INDIVIDUAL BEHAVIOR EFFECTS

Individual behavior effects are of interest in a variety of environ-
mants ‘wharo adverse raf¥sx actioms. or. behavior way result in accidents
or unfavorable performance, e.g., occupational, military and vehicle
handling. vVarious studies have indicated that noise may have negacive,
neutral, or even positive effects on performance.

The aeffects of noise on performance have been studied in thelabora-
tory and in the actual work situation, with more emphasis on laboratory
rapsearch, Genoralizing from the laboratory to real life -gituations.is
difficult aince, in the laboratory, exposures are short and the novel
taska employed cause subjects to be fairly well motivated. By contrast,
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office and factory workers usually work below their maximum efficiency and
reapond to nolse in combination with other stimuli, The lack of well-
controlled field studies is still a very real problem in the evaluation of
the effects of noise on human performance.

Current research programs in this category, conducted by five agencies,
gre addressing the following specific problems:

- Annoyance factors, e.g., loudness, nolsiness, and
aversiveness

Performance capability in:
High levels of nolse exposure
Environmental noise (from transportation
systems, etc.)
Occupational noise levels
Combination with other stressors (heat,
vibration, ete,) In various environments

Startle effects on performance

Human adaptsation teo noise

' Moasuree of aversiveness and annoyance

Funding levels for research on individual behavior effacts of nnise are
shown in Table III-6.

b, NOISE EFFECTS ON SLEEP

Suzvey data indicate that sleep disturbance is often the principal
reason given for noise annoyance,

There are indicationa that sleeping in noisy surroundings does produce
some effects on sleep, either in the form of awakening, if the noise is loud
enough, or in the form of shifts in the stages of sleep. Usually, however,
much of our data comes from laboratory experiments that involve few people
and "'reasponses" are evaluated in terms of physieclogical measurements such
ag the electroencephalogram,. which.meagures. nervous gystem electric valtages
in the brain, Caution must therefore be exercised in drawing conclusions
regarding the effect of noise op sleep for the general population. Lven
greater caution oust be exercised in making references about the long-range
affect of sleep disturbance since there exist very little experimental data
regarding these effects.

Two agencies reported research directed solely or primarily to noise
effectas on gleap. '

21

O e LT



Table I11-6

FEDERAL RESEARCH FUNDING FOR INDIVIDUAL BEHAVIOR EFFECTS OF NOISE
{Thousands of Dollars)

Agency FY 73 FY 74 FY 75
HEW(H TOSH) 0 28 0
POD 233 166 166%
DOT 50 0 0
EPA 0 50 135
DOC(NBS) 98 117 142
TOTALS ' a8l 361 44 3%

*DOD FY 75 data estimated the same as FY 74

Table III-7

FEDERAL RESEARCH FUNDING FOR NOISE EFFECTS ON SLEEP
(Thousands of Dollars)

Agency FY 73 FY 74 FY_75
NASA 217 2564 142
EPA - 0 0 17

TOTALS 217 254 159

22
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Current research in this category is being addressed to the following
specific problems:

- Nonawakening effects (change in pattern and
quality of sleep)

- Sleep disturbance by aircraft noise
- Correlational analysis of foreign and domestic
seientific data on the effects of noise on human

gsleep.

Funding levels reported for research directed solely or primarily to
noise effects on sleep are shown in Table III-7, Page 22,

E, COMMUNICATION INTERFERENCE

Noise can interfere with speech by changing its perceived quality,
shifting its apparent location or loudness, or by making it partially or
completely inaudible.

Unfortunately, most of the available knowledge is often of limited
asaistance in predicting the intelligibility of ordinary speech which
actually consists of a complex sequence of sounds whose overall Intensity
and spectral distribution are constantly varying. The intelligibility of
ordinary apeech is rather complex and must often be predicted on the basis
of results with isclated words.

Current Federal research in communication interference by noise, con-
ducted by four different. agencles, is addressing the following problems:

- Effacts of noise on speech production

= Methods for predicting speech inteiligibility :
in noise ;

- Speech communication in special environmwents

- Speech discrimination in normal and pathological
hearing groups

- Hearing aid performance in nolsy environments
- Warning signals in coal mines.

Funding levels for research in communication interference by nolse
are shown in Table TII-8.
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Table I1II-8

FEDERAL RESEARCH FUNDING FOR COMMUNICATIONS INYERFERENCE OF NOISE
(Thousands of Dollars)

Agency FY 73 FY FY 75
HEW(NINDS) o 79 140 100
DOD 124 109 109%
EPA 0 59 87
DOX (BuMines) 72 8 0
TOTALS 275 316 296%

*DOD FY 75 data estimated the same as FY 54,

Table I1I-9

FEDERAL RESEARCH FUNDING FOR COMMUNITY OR
COLLECTIVE RESPONSE TO NOISE
(Thousands of Dollars)

Agency FY 73 FY 74 FY 75
‘pOD ' 32 0 o*
NASA 378 491 654
DOT 0 130 50
HUD 0 200 410
TOTALS 410 821 1,114+

*DOD FY 75 data estimated the same as FY 74,
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F, COMMUNITY OR COLLECTIVE RESPONSE

Numerous techniques have also been devised to measure annoyance from
a simple scale of annoyance level to complicated techniques involving
social surveys. Many studies have addressed the relation between noise
and annoyance, Most of this work has been related to conventional air-
craft operationa, Other noise sources exist which appear to warrant
additional consideration. Other social and economic responses such as
political actions or change Iin land values also need to be examined,

Fouy different agencies were conducting research in community or
collective response in the FY 73-74 time period, addressing the following
problems;

- National bageline data bank of environmental
noise levels-unified measurement system

-~ Community response studies
-~ Military operations noise,
Punding levels for research in commnity or collective response to
noise are shown in Table III-9, Pauge 24.
¢. DOMESTIC ANTMALS AND WILDLIFE
Noise producus ihe same general types of effects on animals as it
does on humans, namely: auditory, masking of communication, bahavioral,
and physiological. These effects have not yet been definitely deacribed,
No criteria have been developed for these effects,
Racent regesrch in this category, one project conzluded in FY 73,

wos addressed to hearing levels of fowls. No funding data are listed
herein for that project.

H., MEASUREMENT METHODOLOGY AND CALIBRATION

Research in measurement methodology and calibration is conducted
by agencies to support noise health effects research programs, to guppott
implementation of noise control legislation, and to maintain a defensible
posture regarding measurement technology.

This entails a broad range of activities involved in establishing
moasurement systems to define the environments and determine the effects

.on humans: defining measurement requirements, analysis and evaluation of

alternate methodologies, and the developuwent of hardware, software and
procedures.
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The significance of this effort is reflected in the current fiscal
data. More than $1.2 million, 28 percent of total Federal funding on
noise effects research, was expended on research in measurement method-

ology and calibration in FY 74.

Six agencles conducted research in this

category in FY 74, largely directed to the following problems:

-

Defining the noise environment through:

Monitoring methodology
Monitoring instrumentation

Noise aource charvacterization - rating schemes

Audiometry

~ Characterization of vertical/short takeoff and

landing aircraft noise

Portable calibration of Audiodosimeters.

Funding levels for research in measurement methodology and calibra-
tion are ghown in Table ITI-10,

Table I1II-10

FEDERAL RESEARCH FUNDING FOR NOISE MEASUREMENT METHODOLOGY

Agency
HEW(NIO0SH)
Dob
HUD
EPA
DOI{BuMines)
NASA
TOTAL

AND CALIBRATION
(Thousands of Dollars)

FY 73 FY 74
63 96
337 354
117 438
24 32
0 15
532 409
1,073 1,344

#DOD FY 75 data estimated the same as FY 74
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IV, CONCLUSIONS

A, SUMMARY OF DISCUSSIONS

Known or suspected effects of noise include effects on hearing,
other effects which may (or may not) lead to permanent health impairment,
effects on behavior such as performance or annoyance, speech and other
communication interference, slaep disturbance, social/economic/political/
legal/behavioral commnity responses, and effects on animals. Quantita-
tive cause-effect relationships, however, have heen provisionally defined
by the Federal government only for hearing, annoyance, and speech inter-
ference, The information identified in these three areas is algo
digcussed, Limitations in thig information .in other areas are shown
and research needed to provide thorough and accurate information on all
effects of noise is identified, Such information is necessary for setting
standards for protection of public health and welfare, assessment of the
benefits to be derived from noise reduction in light of the costs, assur-
ance of safe, productive work environments and adequate communicatiocn,
and decisions at all levels affecting the quality of life. A way of
categorizing current and needed noise effects research i{s presented.

The current Federally supported noise effects research 1s gummarized for
each of eight categories.

B. _RESEARCH SUBJECTS NEEDING ADDITTOMAL EMFHASIS

Although an in-depth anslysis and assessment of the current Federal
nolse effects programs has not been made, the Noilse Effects Research
Panel through its collective knowledge of both needs and current research
has identified specific research subjects which need additional emphasis
in order to provide accurate and thorough information on effects of
noise, These Include subjects not currently recelving enough attention
and those not ourrently being addressed. They are cowpared for each
category with a summary of the current research (as discussed in Chapter 3)
in Table IV~l. Since the adaquacy of the current research has not been
addressed, it should not be assumed that the subjects listed under current
research are being thoroughly covered, On the contrary, the current
programs need continued, apd in some instances expanded, support in order
to provide necessary information on effects of noise.

C. FUIURE PANEL ACTIVITIES

Since the Noise Effects Research Panel has been in existence only a
short time, its work has just begun., In the future, it expects to
address: adequacy of current research, new otarts, agency interests and
capabilities, and priorities of research needs, With these activities,
the pansl hopes to move toward a coordinated plan for Federal noise
effects research which can direct research toward critical problems and
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issues, assure coordinated and complementary efforts, and promote
raesearch accomplished in the most productive and geientifically

viable manmer.

Prior to establishment of the panel in early 1974, the various
agencies accomplished much in gaining understanding of the effects
of noise. The panel hopes that the overall rate of research progress
will accelerate as these agencies participate mutually in this

planning process.

Table IV-1

SUMMARY OF NOISE EFFECTS RESEARCH NEEDS BY CATEGORY

I. Noise-Induced Hearing lLoas

Current Research

1. Cross-~sectional studies in
" various environments, (occu-
pational, military, recrea-
tional, ete.)

2. Relatilonships between
permanent and temporary
threshold shifts

3, Susceptibility to hearing
loas

. 4, Combination of noise and

P

other stressors (work, heat,
vibration, etc,}

5. Combination with ototoxic -
drugs, other ototoxic agents,
and abnormal physiology

6. Effects on children

7. Impulse, intermittent, and
high intensity nolse

28

Research Needing Additional
Emphasig

Longitudinal studies of normal
hearing

Longitudinal studiea of noiss
exposed populations

Analysis of cross-sectional and
retroapective audiometric data
frow known occupational exposure

Definition and quantification of
presbycueis

Posaible high-risk and susceptible
populaticns

Social and economic impact of
noise-induced hearing loss
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Table IV-l1 (Cont.)

gurrent Research

Permanent effects of occupational
and longer environmental exposures

Mechanisms of hearing loss (bio-

chemical, physioclogical, ete.)

Hearing protection

Research Needing Additional
Emphasis

II. Non-Auditory Health Effects

current Research

Worker safety and health

Susceptibility to disease

_Cardiovascular and other

physiologic changes

Effects on the vestibular,
cardiovascular, endocrine,
and neural syatemns

Effecta on drug uptake

1,

2.

Research Needing Additional
Emphasis

Non-Auditery long-term health
effects

a. Epldemiologic (physiolog-
ical and mental health)

b. Tongitudinal studies on
subhuman primates

Health effects of impulse noise

Health effects of infrasound and
ultrasound

TII, Individual Behavior Effects

Current Research

Annoyance - loudness,
noisinessa and aversiveness

Performance capability in:

b,

C,
d‘

High level exposure
Environmental noise
Occupetional noise
Combination with other
stressors in varioua
environments

1.

2.

28

Research Needing Additional
Emphasis

Effects on task performance in
gpecific environments

Pure tone and time-varying
corrections for annoyance
evaluation

Effects of noise in learning
situations



Table IV~1 {(Cont.)

ITI, Individual Behavior Effects (Cont,)

Current Research

e, Intermittent and impulse 4.
noise

Startle effects on performance
5.

1V, Noilse Effects on

Research Needing Additiensal
Emphasis

Annoyance in susceptible
populations (e.g., hospital
environments)

Cognitive components of annoy-
ing noise

Sleep

Current Research

Ron-awakening effects 1.

S8leep disturbance by aircraft

- noise 2.

Home environment

Rasearch Needing Additional
Emphasis

Chronic sleep interruption by
noise

Sleep interruptions on special
populations (ill, aged, etc.)

V. Communication Interference

Currant Research

Effects on speech production 1.

Methods for predicting speech
intelligibility in noise

Speech communication in apecial
environments

Speech discrimination in normal 2,
and pathological hearing groups

Hearing aid performance in 3.
nolsy environments

4,

30
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Resecarch Needing Additienal
Emphasis

Everyday speech communication
in real-life noise situations

a4, Various vocabularies

b. Vvarious populations
(children, females,
aged, foreign dialect,
hearing impaired, etc.)

Criteria for speech communication
in rooms

Effects of noise on apeech and
message production

Effectiveness of auditory warning
signals in .the presence of noise
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Table I¥~1 (Cont.)

VI. 'Community Collective Response

current Research Research Needing Additional
Emphasis
1. Wational baseline dats benk 1, (Community surveys to address
of environmental noise levels- annoyance as a funetion of
unified measurement system exposure patterns
2. Community response studies 2. Noise, its socfological effects

in relation to quality of 1ife

3. Military operations nolge
3. Criteria for land use
compatibility

VII, Domestic Animals and Wildlife

Current Research Research Needing Additional
gmphasis
1. Hearing levels of fowls 1. Identification and development

of criteria with respect to
behaviorial effects of;

a. Endangered speciles

b. Other wildlife
¢, Domestic animals

VIII. Measurement Methodology and

galibration
Current Research Research Needing Additional
Fmphasis
1. Noise Environment 1. Development of standard
methodologies
a, Monitoring methodology
b, Monitoring instrumen~ 2, Characterization of noise
tation in terms of environmental
impact
2. Source characterization- 3, characterization of noise
noise rating schemes effects of specific sources
3. Audiometry 4, Development of monitoring

instrumentation for evaluation
of complex noises
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Term
Audiometry

Auditory
Broad-band Noise
Cardiovascular
chrénic

Cochlea; Cochlear

Continuous Noise

Crosg-gectional

Decibel (dB)

dBA

Endocrine

APPENDIX A

GLOSSARY

Definition
The measurement of hearing.

Relating to or pertaining to the sense
of hearing,

Noise whose energy is distributed over
a broad range of frequency.

Pertaining to the heart and blood
vesseals,

Long term continusus or frequently
repeated,

A spliral shaped cavity in the temporal
bone, resembling a snail shell, which
forms part of the inner ear and contains
the end organ of hearing; pertaining to
the cochlea,

On-going noise, the intensity of which
remaing at a weasurable level {which may
vary) without interruption over an
indefinite periocd or a specified period
of time, Loosely, nonimpulsive noise.

Pertaining to a sample of a population
at a given time,

A measure on a logarithmic scale, of the
magoitude of a particular quantity (such
as sound pressure, sound power, or inten-
sity) with respect to a standard reference
value (20 micropascals for sound pressure).

A unit of sound level with A-weighted
characteristiecs.

Pertaining to the internally-secreting
glands whose products are distributed via
the blood rather than through ducta,
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Epidemiologic

Frequency

Rearing Impairment

Rearing Loss

Hearing Threshold level

Impulse Noise
(Impulsive Noise)

Infrascund

Intermittent Noise

I"dln
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Pertaining to studies of humans in their
natural environment,

The number of times per second that a
periodic sound repeats itself, Now
expressed in Hertz (Hz), formerly in
cyecles per second {cps).

Hearing loss exceeding a designated
criterion (e.g., 25 dB hearing threshold
level, averaged from the threshold levels
at 500, 1000, and 2000 Hz).

Impairment of auditory sensitivity; an
elevation of a hearing threshold level.

The amount {in dacibels} by which the
threshold of hearing for an ear (or the
average for a group) exceeds the standard
audiometric reference zero (IS0 1964;
ANSI 1969).

Noise of short duration (typically less
than one second) especially of high
intensity, abrupt onset and rapid decay,
and often rapidly changing spectral
composition.,

ROTE: 1Impulse noise is characteristically
associated with such sources as explosions,
impacts, the discharge of firearms, the
passage of supersonic aircraft (sonic boom)
and many industrial processes.

Sound with frequencies below the audible
range, traditionally below 16 Hz.

Fluctuating noise whose level falls one
or more times to very low or unmeasurable
valuegs during an exposure,

A one-number scheme for designating the
24-hour equivalent noise expoaure adjusted

go that nighttime noise is given more
welght,

A-2
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Level

Longltudinal Studies

Nolse Exposure

Noise~Induced Permanent
Threshold Shift (NIPTS)

Ototoxic

Permanent Threshold Shift

Physiological

Sound Level (5L)

Temporary Threshold Shift
(118)

Threshold of Hearing

tltragound

Vestibular

In acoustiecs, the level of a quantity
is the logarithm of the ratio of that
quantity to a reference quantity of the
same kind. The base of the logarithm,
the reference quantity, and the kind of
level must be specified,

Long=-term surveying and monitoring of a
glven group of the population.

A combination of effective noise level
and exposure duration,

A permanent threshold shift (PTS)
caused by noise exposure, corrected
for the effect of aging.

Polsonous or damaging to the auditory
(hearing) organ.

A permanent elevation in the hearing
threshold leval,

Pertaining to the functions and activities
of a living cell, tissue or organism,

Welighted sound pressure level, obtained
by the use of metering characteristics
and the weightings A, B, or C as specified
in the American National Standard Specifi-
cation for Sound Level Maters, ANSI-Sl.4-
1971, The weighting employed must be
stated,

A Bhort duration elevation in the hearing
threshold level,

The minimum effective sound pressure level
of an acoustilc signal capable of exciting
the sensation of hearing in a specified
proporation of trials in prescribed condi-
tions of listening.

Sound with frequencies ahove the audible
range, i.e., above 16,000-20,000 Hz,

Pextaining to the sense of balance organs
in the inner ear,
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Symbols
DOC

DOC{NBS)

noen

DOI
DOI{BuMines)
DOL

Dot

EPA

HEW

HEW(NIEHS)

HEW{NINDS)

HEW(NIOSH)

HUD

NASA

NSy

APPENDIX B

GLOSSARY OF AGENCY ACRONYMS

Agencies

Department of Commerce
National Bureau of Standards
Department of Defense
Department of the Interior
Bureau of Mines
Department of labor
Department: of Transportation
Environmental Protection Agency

Department of Health, Education,
and Welfare

National Institute of Environ-
mental Health Scilences

National Institute of Neurolog-
ical Diseases and Stroke

National Institute for Occupa-
tional Safety and Health

Department of Housing and Urban
Development

National Aeronautics and Space
Adininistration

National Science Foundation

B-1
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APPENDIX C

NOISE EFFECTS RESEARCH PANEL MEMBERS

Geerge R. Simon (Chairman) (RD-683) 202/755-0626
Health Effects Division )(
Office of Research and Development

Environmental Protection Agency

Washington, D.C., 20460

Jacoh Beck* 202/632-4264 VA
Division of Biclogical and Medical Sciences é;' X
National Science Foundation

1800 G Street, N.W.

Washington, D.C. 20550

Reginald 0. Cook 919/549-3247 p///
Bio~Physics Section
National Institute of Environmental Health
Sclences
P. O, Box 12233
Redearch Triangle Park, North Carolina 27709

Stephen Cordle {RD-681) 202/755-0448 /A(
Noise Technology Staff

Office of Research and Development

Environmental Protection Agency

Washington, D.C. 20460

Derek Dunn 513/684-3416 )(
Physical Agents Branch
National Institute for Qccupational Safety
and Health
1014 Broadway
Cleveland, Ohio 45202

Lois Elliott [ /sz‘t'é«o /2% 301/496-5061 5M
Communicative Disorders
C&FR, NINDS

National Institutes of Health
Building 36, Room 4423
Bethesda, Maryland 20014

Dapiel Flynn so1/921-338L |/ |
Applied Acoustics Section :

National Bureau of Standards
Rootn Al49, Sound Building )
Washington, D.C. 20234

*now at University of Oregon )
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Gene Lyman ‘
\J//Aeronautical Man-Vehicle Technology Division
NASA Headquarters
ashington, D.C. 20546

Alice Suter (AW-571)

0ffice of Nolse Control Programs
Crystal Mall Building 2

1921 Jefferson Davis Highway
Arlington, Virginia 20460

Floyd Van Atta

Occupational Safety and Health Administration
U.§5. Department of Labor

Washington, D.C. 20210

Henning E. Von Glerke

6570th Aerospace Medical Research Laberatory
Biodynamics and Bionics Division {AMRL/EB)
Wright-Patterson AFB, Ohio 45433

John Wealer
pepartment of Transportation

( Transpoint Bullding, Room 5222
2100 Second Street, S.W.
Washington, D.C. 20590
Att: TST-53
George Winzer

" Manager, Environmental Research
toom 4210

! Department of Housing and Urban Development
451 Seventh Street, S.W.
Washington, D.C, 20410
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513/255-3660
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APPENDIX D

DESCRIPTION OF PROGRAMS AND PROJECTS

Section

NINDS

1.1 Noise-Induced Hearing Loss
1.2 WNonauditory Health Effects
1.3 Communication Interference

NIEHS

2.1 Noise-Induced Hearing Loss
2.2 Nonguditory Health Effects

NIOSH

3.1 Noise~Induced Hearlng Loss

3.2 Nonauditory Health Effects

3.3 Individual Behavior Effects
3.4 Measurement Methodology and
Calibration

Noise~Induced Hearing Leas
Nonauditory Health Effects
Individual Behavior Effects

Community or Collective Response
Measurement, Methodology and
Calibration

4.1
4.2
4.3
4.4 Conmunication Interference
4.5
4.6

5.1 Noise Effects on Sleep
5.2 Community or Collective Response

DOT

6.1 Individual Behavior Effects
6.2 Community or Collective Response

poc/NBS
HUD

8,1 Community or Colleective Regponse

8.2 Measurement Methodology and Calipration

D-1

Page
D3
D-4
D-7
D~7

D-9
b-11

=13
D-13
D-17
D-17
D-1%
D-21
D-21
b-24
D-24
D-27
D-28
D-30
D-32

D-32
D34

D35

p-35
D-37

D-37
D38

D-38
D40
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Section

Noigse-Induced Hearing Loss
Nonauditory Health Effects
Individual Behavior Effects
Sleep Interference

Communication Interference
Measurement Methodology and Calibration

10. DOI/BuMines

10.1 Communication Interference
10.2 Measurement Methodology and Callbration

No.

D-1
D=2
D=3
D4

D=6
D=7
D-8
D=9

D=10
D-11
D=-12
D-13

D-14
D-15

D-16
b-17
D-18
D-19

D-20

bt A P o e i M e+

In-House Research
RINDS Reaearch on
NINDS Research on
NIEHS Research on
in
NIOSE Reamarch on
in
NIOSH Research on
in

NIEHS Research
NIOSH Research

NIOSH Research
Calibration

TABLES

Coat Items by Agency
Nolse~Induced Hearing Loss
Communication Interference
Noise-Induced Hearing Loss
Nonauditory Health Effects
Noise~Induced Hearing Loss
Nuaauditory Health Effects
Individual Behavior Effects
Measurement Methodology and

DOD Research in Noisze-Induced Hearing Losa
DOD Research on Individual Behavior Bffacts
DOD Research in Communication Interference
DOD Research in Measurement Methodology

and Calibration

NASA Research on Noige Effects on Sleep
NASA Research in Community or Collective

Response

WASA Research in Measurements
DOT Research on Individual Behavior Effects
HUD Research in Community or Collective

Reaponse

KUD Research in Measurement Methodology and

Calibration

DOI(BuMines) Noise Effects Research

e o U L e A s ey s
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Page
D-40

D-41
D-41
D-41
D-41
D-42
D-42

D-42

D=42
D=ii4

Page

D=3
D=5
D-8
D~10
D-12
D-15
D-18
D-18

D-20
D-22
D-26
D29

D-30
D-33

D-33
D-35
D-136
D-39

D-39
D-43




DESCRIPTION OF PROGRAMS AND PROJECTS

This appendix presents a summary of Federal research programe and
projects in noise effects.

Program and project information 13 grouped according to agency and,
within each agency, according to research categories.

The fisecal data are reported for each agency consistent with its
ownl budgetary process. As there is considerable variation among the
various agencies in such processes, comparison of funding levels cannot
be made. Table D-1 illustrates this difficulty by showing what is
included in each agency's funding reporting,

The project and program titles reported convey little information
on scopes of work., Thus simllar titles way have widely varying funding
levels and may involve completely different kinds and extent of research
actlvities.

Table D-1

IN-IIQUSE RESEARCH COST ITEMS BY AGENCY

Agency
Coat Ttems NINDS NIEHS NIOSH DOD NASA NBS EPA HUD DOT NSF

EQUIPMENT AND
SERVI,CES X
SALARTES X
TRINGE DENEFITS X
ADMINISTRATIVE
FACILITIES

TRAVEL

NO CURRENT IN-

HOUSE RESEARCH

IN NOISE EFFECTS X X X

*Civilian salaries inéluded, but not military salaries

»e

X
X
X

ET b
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1. NINDS

MNINDS has major research efforts on-going in two categories, nolse
induced hearing leas and communication interference, and plans to initiate
a major effort in a third category, ucnauditory health effects.

n-3
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1.1 WNoise Induced Hearing loss

NINDS has three organizational divisions which relate to noise-induced
hearing loss, and ten specific projects (some in Che planning phase) dealing
with that research category, The program-project relationship and funding
are shown in Table D-2,

Effects of Noise on People - The NINDS program, Effects of Noize on Feople,
is part of the directed research program in Commmnicative Disorders which
has as its overall goal the diagnesis, treatment, amelieration, and pre-
vention of communicative disorders. The thrust of the noise program is
best understood in the context of the other major program areas which
include hearing, sensory alds for the comnunicatively handicapped, and
language and aspeech problems of children and adults.

Specific noise-related goals inelude; prevention of handicapping
conditions in young children which are attributable to noise exposure;
improved understanding of the economic and social impacts of noise-induced
hearing loss; improved understanding of the possible interactions between
health, nutrition, and noise exposure in producing neise-induced hearing
loss; imoroved understanding of the possible effects of noise on suscept~
ibility to disease,

This nolse program has recently been initiated. Through interagency
agreement in FY 74, interdisciplinary planning was initiated on the effects
of noise on children. Specifically, the National Research Council/National
Acudeny of Sciences Committee on Hearing, Bioacoustics, and Biomechanics
(CHABA) is reviewing exieting information. NINDS will make the review
document available to the genersl public, New research projects expected
to be implemented {in FY 75 are: animal atudies of the effects of noise on
young ears and a study of auditory responses, in noise and in quiet, of
children ranging from the very young to age six, Planned for initiation in
FY 75 is a detailed study of auditory sensitivity and discrimination ameng
children (8-12 year age range) who have lived in nolsy environments for a
number of years and of children ffom quiet environments,

Another research project on noise-induced hearing loss will be initiated
in FY 76 (in FY 75, if additional funds become available). This will invelve
a study of the economic and social impacts of noise~induced hearing loss and
will investigate such areas as nuwbers of persons experiencing noise-induced
hearing loss by type of employment activity, reduction in earning potential,
reduction in retirement benefit potential, and change in patterns of activity
cutside the working environment,

Finally, a study of presbycusis and its relationship to noise exposure,
circulatory factors, nutrition, etc., is scheduled to be planned in ¥Y 77
and initiated in FY 78.

D-4
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Table D-2

NINDS RESEARCH ON NOISE-INDUCED HEARING LOSS

Noise-Induced Hearing Loas Projects

Program: Communicative
Disorders (Effects of
Noise on People)

1. Effects of Noise on Children . . .
2. Experimental Studies of Effects of
Nolse on Young Ears (Primates) . .
3, Auditory Responses in Quiet and
Noise Among Very Young Children .
4, Auditory Sensitivity and Discrim-
ination Among Children Living in
Noisy Enviropments . . . . , . . .
5. FEconomic Impacts on Noigé~-induced
Heating'Losil Ve s s e e e e
6. Presbycusis
Laboratory of Neuro-
Otolaryngology
(Bedng established) . . . . . . .
Grants Program
1. BSusceptibility to Hearing lLosas .
2. Causes of Deafness . . . . . . .
3, Auditory Communications
and Its Disorders . . . . . . . .
4. MWoise Effects on Audiogram and
Cochlea ., o . v . v o v o v o 4
TOTALS

17n planning phase
2project funding covers work not noise-related
and iz not included in totals,

D=5

Funding
{Thousands of Dollars)
FY 73 FY 7 FY 75

0 20 0
0 ] 340
0 0 120
0 0 120
0 0 0
) 0 0
0 28 15
45 47 49
365 387 43
4612 5g62 5982
37 0 0
447 . 482 1057
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Laboratory of Otolaryngology - The objectives of this program include

increased understanding of the auditory system in order to understand

the full significance of noise-induced destruction of cochlear hair cells,
to seek possible prevention of noise-induced hearing loss, and to seek
methods of treating persons who have already experienced noise-induced
hearing loss,

As this program is currently being eatablished, no specific praojects
have been identified. However, the funds reported are noise-related only,

Grants Program - NINDS support of research on the effects of nolse exposure
has continued for & number of years through the extramural grant program,
These studies, concerning both biologic effects of nolse on the auditory
system and human responses to noise, constitute a large portion of present-
ly available data.

Several laboratories are presently conducting rasearch on the basie
mechanisms of destruction of the cochlea (or inmer ear) resulting from
exposure to noise, Procedures have been developed for using animals in
this work since recordings are made of the electrical responses of cells
and histologlical analyses of cellular tissue can be completed. This means
that investigators have also needed to develop procedures for obtaining
vhearing tests" from these animals so that the perceptual effects of noise
damage could be studied together with the physiologlcal effects. One
grantec has demonstrated that levels and durations of noise which do not
produce lasting impairment in behavioral response Lo pure tone {no lasting
effect on the "hearing teat'') are nevertheless sufficient to produce
considerable cellular damage to the cochlea, In addition to research on
the physiological damage incurred to the hair (or receptor) cells of the
cochlea, investipators are attempting to understand the exact process by
which this happens. For example, it is not clear whether exclusively
mechanical factors are involved in destroying the receptor cells or whether
biochemical or bio-electrical factors must also be considered,

Ancther area under investigation is the relationship between temporary
ghift of the auditory threshold resulting from noise exposure and permanent
noisae~induced hearing loss, One investigator has anticipated that measure~
ment of temporary threshold shift in human populations exposed to noilse
might warn of impending permanent hearing loss, but the usefulness of that
diagnostic strategy is now being reconsidered.

1.2 Nonauditory Health Effects

NINDS is developing a new program concerned with the effects of noise
on health. Initial emphasis, planned to begin in FY 76, will concern
increased susceptibility to disease as a result of nolse exposure, This
new project will utilize all resources of the major NIH facility, located
in Bethesda, Maryland. At the present, responsibility for planning this
research rests with the Communicative Disorders program.

B R O L LRI T A
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1.3 Communications Interference

Understanding and defining the impact of noise on human communication,
with particular emphaais on speech communication, i{s a major NINDS
objective. NINDS is concerned with the intelligibility of everyday
gpeech for both normal listeners and for listeners with commnicative
disorders, For this latter population, NINDS also emphasizes the objec-
tive of ameliorating ability to understand speech in noisy environments.

Through its grants program NINDS has previously funded research on
masking and speech intexference, Initiated in FY 74, by contract, is
research directed to the development of a new test for speech discrimina-
tion in noise. This work was undertaken in recognition of the limitations
of pure tone tests of auditory sensitivity (i.e., audiograms) and of most
existing "speech tests' which do not adequately measure the cognitive
aspects of understanding speech, This project is developing an instrument
for measuring discrimination in nolse of connected speech containing key
test words that vary in predictability and familiarity., Speech digerim-
ination will be measured in the presence of 2 competing spefch message
at geveral signal-to-noise ratios and at least two widely different signal
levels for groups of subjects with normal hearing, conductive hearing
impairment, and acquired senscrineural hearing impairment.

A study of massage transmission in noise is plamned . for initiation in
FY 79.

Project funding levels for this effort are shown in Table D-3.

2. NIEHS

NIEHS has a major research effort in noise-induced hearing loss and
also pursues work in nonauditory health effects,

The Noise Effects Program of the National Institute of Environmental
Health Sciences 1s an integral facet of the Institute's concern with the
effects of adverse environmental agents and energy mechanisms. The Noise
Effects Program is designed to make maximum use of the Institute's multi-
disciplinary makeup to facilitate the study of the effects of this
ubiquitous environmental insult.

The noise effects laboratory is located in the Environmental Biophysics
Branch where personnel with research backgrounds in auditory and neuro-
physiology, acoustics and medicine form a core from which investigations
have been and are being carried out, not only in traditional histopatho~
logical and electrophysiological effects of noise on the inner ear, but
have extended into teratogenie effects and pharmacologic effects and
into the underlying bilochemical dysfunctions which precede hearing loss.
Other nonguditory effects.including enddcrine and immuniological disorders
are also being studied, '

D-7
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Table D=3
NINDS RESEARCH ON COMMUNTCATION INTERFERENCE

Projects in Communications Interference Funding Levels
(Thousands of Dollars)

Communicative Disorders
Program FY.-73 F¥ 74 FY 75

(Effects of Noise on People)

1. Development of Test Instrument for Assessing
Speech Discrimination in Noise . . . . . + « . . 0 140 100

2. Message Transmission in Noise (in planning
phase) . « = v v 4 b . s e e e e e e e e 0 0 0
Grants Program

Noise-Induced Deafness: Masking and Speech
Perceptlon . o 4 4 v ¢ o ¢ 4 o0 s s s s et o4 79

l
|-
lo

TOTALS 79 140 100

i
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Nearly all of the NIEHS work is done via research animals, Fortu-
nately, the peripheral auditory systems of most mammals including man
are very similar. Thus research animals can be confidently utilized
for the study of the inner ear-sensorineural losses which are the charac-
teristic effect of excessive noise insult,

Most hearing losses from noise are characterized by gradual deterior-
ation from repeated exposures, A major part of the present on-going
program ig a continuing study of how these repeated exposures affect
the ear's ability to recover and what biochemical and physiological
disruptions hold the key to understanding the process,

The Institute's interdisciplinary capabilities have recently been
focused on the study of synerglsms between nolse and other ototoxic
agents, both intramurally and extramurally. Noise has been found to
greatly potentiate the effect of the family of aminoglycoside antibiotics
{neomycin, etc.). The mechanisms of this synergism is the subject of an
investigation by one of our contractors, Other ototoxic agents studied
include salicylic acid (aspirin) and certain heavy metals including
lead and mercury.

2.1 Noise-Induced Hearing Loss

NIEHS has one program of studies, initiated about July 1972, on the
effects of noise and other ototoxic agents on the auditory and nonauditory
systems, TFive specific projects in noise-induced hesring loss were in
effect on this program in the FY 73~74 period. One additional project
in noise-induced hearing loss was performed on a grant in FY 74 under
the agency's extramural program. Program/project relationships and
funding levels for this effort are shown in Table D-4,

Specific projects conducted in the FY 73-74 period on the NIEHS
research program include:

¢ A comparative investigation of the hearing loas
threshold curve for young and mature animals,
being conducted in response to evidence indicating
greater suaceptibility of young cochlea to noise-
induced physiological (tissues, muscles, cells, atc.)
and pathological (disease) alterations, Firm
recommendations regarding critaeria for maximum noise
exposures for prevention of noise~induced deafneass
in newborns cannot presently be made because of the
paucity of data. It appears medically prudent to
take extreme precaution to avoid exposing newborns
to excessive noise.

& A study of the combined effects of noise and salicy-
lates (such as aapirin) on cochlear morphology and
the auditory threahold, Studies thus far indicate

D-9
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Table D~4
NIEHS RESEARCH ON NOISE-INDUCED HEARING LOSS

Noise~Induced Hearing loss Projects Funding Level

{Thousands of Dollars)

Program: Effects of

Nolse and Other Ototoxic FY 73 FY 74 FY 75
Agents on the Auditory

and Nonauditory Systems

1, 1Ianvestigation of Hearing Lons Threshold

Curve for Young vs., Mdature Animals . . . . . . 25 25 0
2, Combined Effect of Noise and

Salicylates on Cochlear Morphology

and Auditory Threshold . . . . + + « + ¢ 4 & 20 0 o
3, 1Identification of Physiological

Dysfunction in Neutosensory Hearing

Losa Induced by Ototoxic Agents . . . « « .« 0 8 29
4, FPhysiological Study of Auditory

Fatigue (Induced by Nedse) . . + v » « & « ¢ » 0 8 26
5, Interaction of Noise and Ototoxic

Drugs on Hearing Loss in Animals . . . . . . . 100 160 100

Extramural Program

1. Combined Impulse-Continuous Noise:

Auditory Effect . o o o v v 0 v 0 s s 4 4 0o 0 51 _."’.‘.tﬁ
TOTALS 145 192 199
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that & prefound ototoxic interaction is not taking
place, though a clinically significant Interaction
is a distinct posaibility.

e A study of the changes in energy utilization and
production under the influence of known ototoxic
agents (e,g,, nolse, ethacrynic acid, etc.) by
utilizing electrophysiological®, biochemical, and

" radicactive tracer technlques and to pinpeint the
specific mechanism by which these actions occur
in the cochlea.

@ A study of auditory fatigue in which the loci or
nature of the physiclegical changes underlying
the temporary or permanant threshold shift ars
being investigated, as well as the potential of
auditory fatigue by subtoxlc doses of antibiotics,

¢ A study to determine the rature of the interaction
between noise and ototoxic drugs in experimental
animals, and to investigate the biochemical
mechanigms involved in such lesses.

The following project was conducted by a grantee on the NIEHS extra«

mural program:

# A study of the effects of combined impulse and
continuous noise on hearing sensitivity and cochlear
anatomy. The extent of nolse~induced trauma from
these combined sources cannot be explained by
addition of the acoustic power of the sources.

These data are a necessary prerequisite for the
ultimate establishment of damage risk criteria for
impulse~continuous noise combinations.

2.2 Nonauditory Health Effects

NIEHS has one current program with five gpecifiec projects on
nonauditory health effects research. Programs, projects, and funding
for this research are shown in Table DI-3.

One of the objectives of this NIEHS program is to investigate, through
animal models, specific physiclogic mechanisms** which may be effected by

chronic noilse exposura,

*flectrical techniques for measuring regponses
#*Including endocrine (glandular) Immunologlc, pharmacologic
(drug), teratogenic (spontaneous birth palformation),
cardiovascular (hesrt and circulatory), and others,

b-11
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Table D-2
NIEHS RESEARCH IN NONAUDITORY HEALTH EFFECTS

Nonauditory Health Effects Research Projects Funding Level

(Thousands of Dollars)

Program: Effects of Noise and
Other Ototoxic Agents on the FY 73 FY 74 FY 75
Auditory and Nonauditory Systems

1. Teratogenic Effects of Nolse Exposure and

Deprivation ... o & 4 4 & 4 ¢ ¢ o « 0 s ¢ 2 0 10 8
2, Effects of Noise on Corticesterone Secretion

inthe Rat & . v ¢ ¢ ¢ v ¢ o s ¢ o 5 & ¢ o 0 16 0
3. Nolse Polymorphonuclear Leukocyte Function 0 12 8
4, Noise and Cellmediated Imomunity . . . . . . . 0 28 24
5. Nolse in the Hospital . . . + « &+ 4 « v o « & E Q0 9
TOTALS 8 66 40
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Under this program, NIEHS is concerned with the investigation, through
studies on research anlmals, of effects of noise and noise-drug interaction
on physilelogical systems and processes other than the auditory systems.
NIEHS pursued work on noise effects on the cardiovascular and neural
functions in animals which is directed toward determining the exact noise
levels at whieh effects occur, the progress of effects with time, and the
ultimate extent of functional Impairmeat. Other systems and processes of
interest in current research include:

e A study of the effects of continuous and intermittent
noises on adrenal corticoid secretion and of the leng-
term effects after cessation of noise., Experimentation
is being conducted with rats,

o Direct study of the effects of noise of differing
duration, both constant and intermittent, on leukocyte
(white blood cell) functions such as locating and
destroying bacteria and viruses,

e An effort to replicate work of foreign scientists which
has shown various immunological deficiencies after
chronic noise exposure in experimental animals and in
human workers,

@ Research to determine whether background noise levels
in gestating animal quarters have any role in producing
gpontaneous birth malformations and te assess these
teratogenic effects of increased noise stimuli froma
controlled scurce.

FY 73 NIEHMS work on noise in hospitals has been published in the
profeasional literature. Results included data on noise levels found
in varjous types of rooms as a function of occupancy and the relaticnships
betwean these levels and nonauditory health effects on the hospitalized
patient.

3. NIOSH

NIOSH has a major research effort on noise-induced hearing loss and ‘
alsc does regearch in three other categories; nonauditory health effects, i
individual behavior effects, and measurements methodology and calibratiom. I

3.1 Noise~Induced Hearing loss

NIOSH involvement in noise-induced hearing loss stems from the
Occupational Safety and Health Aet of 1970 {Public Law 91-596) and the
Federal Coal Mine Safety and Health Act of 1969 (Publie Law 91-973) which
charge the agency with undertaking research and related activities basic :
to assuring safe and healthful workplace conditions. Research directives !

D-13
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under this authority emphasize criteria development efforts for furnishing
new health and safety standards and acknowledge needs for more effective
techniques of hazard control, The NIOSH effort is in accordance with the
goal of identifying and characterizing adverse effects of occupational noise
exposures for purpeses of defining health and safety requirements for setting
noige standards at the workplace.

NIOSH has two general research activities in noise-induced hearing loss
under which eleven specific research efforts are currently beilng pursued,
Projects and funding levels for these are shown in Table D-6, From 50 to
60% of NIDSH noise research manpower is given to these two general activities
with in-house studies being supplemented by grants, contracts and special
foreign currency research agreements (Public Law 480).

Items in parentheses in the following tables reflect best estimates of
NIOSH funding in FY 73, but may have been drawn from projects whose titles
differed slightly from those listed in the tables. Furthermore, there way
be some FY 73 funding which was missed in compiling these data because it
wag funded under projeects terminating in FY 73,

Occupational Hearing Loss - NIOSH has conducted numerous field surveys to
interrelate noise conditiong in various industries, years of exposure to
such noise and the incidence and magnitude of hearing loss in working groups.
These data, together with that gained from controlled laboratory studies of
hearing changes caused by specific exposure variables, became a part of the
basis for a NIOSH criteris document- and a suggested new occupational noise
standard for safeguarding hearing. This recommended standard is currently
under review by the Department of labor.

The applicablility of the proposed standard for coal mining 1s alse being
considered in light of the results of a Jjoint NIOSH-Bureau of Mines survey
of noise and hearing loss in ccal miners,

Special efforte currently being pursued on this program include the
following:

e Epidemiological studies of hearing loss due to occupatlonal
noise, analyais of existent data on the subject, and field
studies for development of hearing risk criteria. tThis
emphasizes intermittent, fluctuating, and impact noise and
expogures greater than eight hours per day.

e Development of a coal mine audiogram data bank and apalysis
of data frow a hearing and noise survey of coal miners,
This work is aimed toward development of coal mine noise
standards,

e Epidemiological study of noise-induced hearing loss and
vibration disease among workers using powered asaws, béing
pursued on a foreign currency agreement with Poland,

D-14
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Table D-6

NIOSH RESEARCH ON NOISE-INDUCED HEARING LOSS

Specific Noise-Induced Hearing Loss Effortsl Funding
(Thousands of Dellars)

General Research Activities:l

Epidemiological Studies, Data 73 FY74 FY 7S
Evaluation and Development of

Health Criteria

1. Evaluation of Hearing Risk Due to Industrial

T €2 LA 104
2, Short-Term Physical Agents Research: Coal

MING NOLISE & 4 « v v v 4 4 o v v o s v oo o . (35)7 10 0
3. Effects of Noise and Vibration on Health

of Woodcutters2 . , , . . v v v v b 4 h e w e . == .- -
4. Exposure té Noise in the Cotton and Flax or

Textile Industry3 e h e e e e e e e e s -- -- --
5. Noise and Hearing in the Paperworking

IndustIy o v o 4 v 6 0 o 4 b 4 s e e e e e s 0 0 41

General Research Activities:l
Experimental Studies of the Effects
of Qccupationel Noise on Hearing

1, Laboratory Studies of Noise-Induced Hearing
DT T T ] 87 91
2, Combined Effects of Noise, Work, and Heat on

HUman HeAring « o o « o v v v v o v o 0 v oo o (26)° 18 )
3. Aspects of Ear Tolerance to Nolse . . .« « + .+ & 50 0 0
4. Laboratory and Field Study of Impact Nolse ., . 40 0 To be de-
termined
5, Damage Risk Criteria for Intermittent Noise
BXPOBUEE 4 o &+ 4 4 s e e e e e e s e e e e s 0 56 47
6. Noilse and Heat Effects on Man* C e e s e e - -- --
7. Effects of Impulse Noises on the Auditory System 0 2 _69
TOTALS 224 341 352

LNTOSH does not use the terms "program' and "project" in the same sense as
this report. Thus the use of those terms has been avoided.

2ratal funding of §212,600 for the period 7/68 to 9/74

3rotal funding of § 99,400 for the period 7/71 to 7/75

4rotal funding of $167,000 for the period 5/72 to 4/77

5Project titles were not the same in FY 73,

D=-13
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e« Epidemiological study of noise levels and henring
aculty of exposed workers to develop safe-level
criteria for long-term exposure to steady noise,
This project is being conducted on a foreign
currency agreement with Egypt.

Experimental Studies of Occupational Noise Effects on Hearing - Research in

this problem area for FY 73, continuing through FY 74,and planned for FY 75

is attempting to supply evidence confirming the need for and nature of differ-
ent exposure limits to take account of certain noise conditions commonly
found in industry, e.g., repeated impact sounds as opposed ko steady-state
sounds, Intermittent or variable exposures as distinct from continuous or
constant exposures, and work-shift noise exposures lasting longer than eight
hours per day.

Other related work expected to end in FY 74 or early FY 75 invoives
idantification of (1) added heat - and workload effects.on noilse-induced thresh-
old shifta, (2) factors underlying increased ear resistance to noise-induced
hearing change, and (3) hearing loss and other potential hazards from indus.
trial equipment emitting ultrascnic energy.

Specific research efforts conducted in FY 73-74 include:

# laboratory studies of occupational noise effects
including temporary and permanent hearing loss and
anatomical damage to the inner ear. The work
emphasizes impact noise, fluctuating noise and
methods of measuring hearing loss. Both animal
and human subject research are involved. This
project includes both Iin-house and contract effort.

e Evaluation of physiological, audiological, and
otological date obtained from selected groups of
industrial workers to identify particular factors
which differentiate susceptible from nonsusceptible
workers in terms of their tolerance to noise
exposure,

& Laboratory tests of human subjects and measurement
of industrial nolse exposures to obtain data to
aid in developing c¢riteria for a health standard
on impact noise,

& laboratory studies of temporary hearing threshold
shift from intermittent noilse exposures in order

to evaluate and develop damage risk criteria for
occupational exposures,

D=6
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e A study to determine the health consequences to
workers exposed to both heat and noise at the work
site and establish under controlled laboratory
conditions the auditory and circulatory interac-
tions elicited by noise and heat exposure, This
work is being performed on a foreign currency
agreement with Poland,

& Studies of changes in anatomy and physiology of
the inner ear, as well as temporary hearing loss,
due to exposure to impulse or impact noise at
high levels, This work involves animal test
subjects.

3.2 Nonauditory Health Effects

NIOSH has one current general research activity with the three specific
research efforts in nonauditory health effects. The goals ate to determine
whether adherence to occupational noise limits for safeguarding hearing can
also minimize problems of performance errors or accidents, stress-related
ailments, and sick-absenteeism also reputed to be caused by high workplace
noise levels.

Funding levels for the agency's research in nonauditory health effacts
are shown in Table D-7.

The following specific research efforts are being pursued under the
agency's program on extra-auditory effaects of occupational nolse:

e A sptudy of worker safety and health in which a
comparison iz made of entries in the medical,
attendance, and safety vzcords of workers in
noisy jobs before and after the advent of a
company hearing conservation program.

o Laboratory studies to examine the effects of
noise exposure at maximum permissible occupa~-
tional levels upon visual, tactile, thermal,
vestibular, and kinesthetlic sensory functions,

3.3 Individual Behavior Effects

NIOSH is concerned with the behavorial response of workers to noise,
purticularly as it may lead to performance error and accidents.

Funding levels for research in individual behavior effects are shown
in Table D-8, Theas represent NIOSH~sponsored grants,

P
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Table D~7

NIOSH RESEARCH IN NOMAUDITORY HEALTH EFFECTS

Speclfic Nonauditory Health Effects Research

Efforts b Funding Leval

General Activity: Extra~Auditory

Effects of Occupationsl Noilse FY 73
1. Effects of a Company Hearing Conservation
Program on Noise-Related Extra-Auditory
Disturbances [n Workers . . . . . « + . . . . 0
2. Effects of Noise on Nonauditory Sensory
Fuhctions and Performance . . . . + & « 4+ « 78
3. Effects of Nolse und Heat and Health of
Workers in Metal Industry {PL-4B80 Research
Agrsement) . . .. 4w v w v e e a e e e e 30
TOTALS 108

L'NT0SH does not use the terms "progtém" and “project” in the same
sense as this report. Thus their use has been avolded.

Table D-8

NIOSH RESEARCH ON INDIVIDUAL BEHAVICR EFFECTS

specific Individual Behavior Bffects
Efforts

General Activity: Extra-Auditory

Effects of (ccupational Noise FY 73

1, Effects of Three Sound Environments on
Human Behavior « « « o v o v o v 0 v 4 v 0 s o]
2, Noise and Human Performance . . . . + « »+ o « g
0

TOTALS

FY 74

20

28

'1H105ll does not use the terms "program’ and 'project" in the

T i 8 B K it 1 e

oatma sense as this report.

Thus their us@ has been avoided.

29his NIOSH activity also includes research efforts categorized

as nonsuditory health effects in thie report,

18

(Thousands of Dollars)
FY 74 FY 75

42 0

[+] 21

0 0

42 21

Funding Level
{Thousanda of Dollars)

FY 75

1o
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The following grant research projects are just complete or continuing:

# A study of the effects of three sound environments
on human behavior, designed to identify the various
conditions of a noifse stimuli on performance in a
realistic work situation. This study was initiated
in recognition of the fact that: noise-induced
performance effects are specific to the tasks used,
and, that work requirements and work achedules of
most noise-related research projects have little
resemblance to actual work conditions.

& A study of nolse and human performance, primarily
concerned with the relationship between the meaning
which may be associated with particular sounds or
noise and the effects of these sounds on human
performance, Through various techniques, including
conditioning, meaning will be attached to particular
sounds, The effects of these sounds on various
types of performance tasks, which have a number of
built-~in subsidiary tasks, will be determined.

Starting in FY 76, NIOSH is planning a new study of worker accidents and

near-accidents in noisy job settings relative to implicating noise as a
contyibuting causal factor.

3.4 Measurement Methodology and Calibration

NIOSH conducts research to improve instrumentation, test systems and
survey methodologies to support research in {ndustrial hearing conservation
and occupaticnal noise control and to improve acoustic measurement tech-
niques in general, The agency has two research projects in measurement
methodology and calibration. Funding level for this effort are shown in
Table D=9.

The following specific research efforts are underway:

# Work on the NIOSH audlometric measurement activity
includes the study of alternative methoda of
measuring occupational hearing loss, construction
of a programmable electro-accustic test system,
and investigation of methods for automatic procecase
ing of audiometric data.

s The agency's current project on improved methods for
occupational noise survey includes: laboratory and
field tests on noise dosimeters, development of im-
proved methods for their usage, and development of
performance tests For use in the NIOSH certification
program,
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Table D-9
NIOSH RESEARCH IN MEASUREMENT METHODCLOGY AND CALIBRATTON
Speclfic Measurement Methodology and Calibratien

Effortsl Funding level
(Thousands of Dollars)

General Activity: Industrial Hearing
Conservation Practices, Acoustic Meas-

urements, and Occupational Noise Contrel FY 73 PY 74 FY 5

1. Industrial Audiometric, Hearing Conservation
Technology and tofige Control . . + ¢ « & & « « o (31)2 52 80
2, Measurement of Occupational Noifse ., . « « « » L.'_ii)_z 44 28
TOTALS 63 96 108

LNIOSH does not use the terms "“progran” and "project" in the
same senaeé as this report, Thus their use has been avolded,
ZThe project titles were not the same in FY 73,
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4. DOD
DOD pursues current major research efforts in the following categories:
# Noise-induced hearing loss
¢ Individual behavior aeffacts
¢ Communication interference
¢ Measurement methodology and calibration.
DOD also conducts current research efforts in the following categories:
¢ Nonauditory health effects
¢ Community or collective response.

4.1 WNoise-Tnduced Hearing Loss

Military agencies of DOD are involved in research on noise=induced
hearing loss by personnel in a wide variety of environments, including:

e Firing of weapons
¢ Aeronautical operations
o Shipboard compartments.

The overall goal of this research is the conservetion of hearing of
personnel by setting and adhering to exposure criteria where possible and
providing protective devices in other cases,

The Army, Navy, and Air Force each have research programs in noise-
induced hearing loss with a total of thirteen specific projects, These
are listed together with project funding levels in Table D-10,

U.§8. Army Program - The goals of the Army program in nolse-induced hearing
loss are to identify the causes and relationships between hearing loss and
exposure to noise in the environments of the various army branches and to
determine how to protect the hearing of Army personnel,

The Arery prepared three technical reports in FY 73 on its work on the
relationship of hearing change to acoustic inputs which present findings
which seriously question existing theories of auditory domage risk and
could result in significant changes in theory 1f verified.

The following specific projects are being pursued under the Army
program of research in noisa-induced hearing loss:
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Table D-10

DOD RESEARCH IN NOISE~INDUCED HEARING LOSS

Noise-Induced Hearing Loss. Projects

U,S. Army Program

1, Military Performance~Traumatic Origing
of Hearing LoBs . o v v v v 5 « v v « 4 2 s &
2. Relatlonship of Hearing Change to
Acoustic Inputs , . , Ve e s e e s e
3. Prevalence of Hearing Losa Within
Selected U.S. Army Branches . ., . . . . . . . ,
4. Hearing Conservation: Intense Acoustic
Stimulation and Nolae Susceptibility in
the Military Environment ., . . . . + . + + « o
U.S. Navy Program
1. Communications: Hedring of Naval Personneal
a8 a Function of Nolse Exposure ., . ., ..
2. Study of Anatomic Changes in the Middle Ear
Associated with Nolse-Induced Hearing Loss
and Acoustic Trauma . . ., . + . . . . .
3. Middle Ear Compliance and Its Relntionship
to Military-Related Nolse~Induced Hegring
: Loss and Acoustic Trauma . o+ + « 4+ o & & « o &
i "~ 4., The Incidence of learing Loss Among Various
; Navy Rated Personnel ., . . « . s + 4 4 o 4 & .
| 5. Development of Damage Risk Criteria and
j Habitability Standards for Exposure to Sonar
: Transmissions P T T T
! U.S. Air Force Program,
1. Effects of Nolse on Air Force Personnel in
Operational Environments ., , . o 4 « & « ¢ + &
2, DResearch on Permanent and Temporary Shifts in
Hearing Thresholds Produced by Exposure to
Alr Force Nodse . . . . . + v 4 « . « 0o
3. Auditory Responses to Acoustic Energy Experienced
in Air Force Activities . . . . v +« ¢ v + « » &
4. Human Subjects for Operating Acoustic Research
TOTALS

*N0D FY 75 data estimated the seme as TFY 74.
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Funding level

FY 73

62

46

20

20

]
%

_38
248

FY 74

66

20

19

13
30

25

49

22

35

301

{Thousands of Dollars)

FY 75%
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e Analysis of causes of hearing loss, beginning with
the cochlea and proceeding to higher levels of the
nervous system. Changes in sensitivity are followed
as animal ears are exposed to high intensity pure
tones and impulses, followed by histology,

8 Investigation of the prevalence of hearing loss in
selected Army branches (infantry, artillery, and
armor) and its relationship to the length of time
in the service,

# A study of premature hearing loas by Army troops.
This work includes an evaluation of current noise
sources and the effectiveness of protective devices
and current hearing conservation practices in the
fileld,

U.S. Navy Program - The U.S§. Navy program of research in noise-induced
hearing loss is directed to development of Iincreased knowledge of the
mechanisms of anatomic change involved, to define the incidence of noise-
induced hearing loss in Navy job specialties, and to develop hearing
¢onservation standards-:for specific Job specilalties. The following
specific projects are being pursuéd under the Navy program:

» A study of apatomic changes in the middle ear
associated with noise-induced hearing loss
and acoustic trauma. Histologic examinations
of temporal bones from autopsies are evaluated
for changesa in the guditory nerve and organ of
corti, results of which are then correlated with
the background of nolse exposure and acoustic
trauma as well as with clinical findings
including the audiogram.

s A study correlating middle ear compliance audio~-
grams and -noise exXposure histories.deéaigned to
provide new and-productive data regarding suscep-
tibility to nolse~induced hearing less in military
personnel. . i ..

o A study of the incidence of noise~induced hearing
loss among Navy personnel working in various Navy
rated job specialties.

U.8. _Alr Force Program - The Air Force research program is directed toward

defining risks of noilse-induced hearing loss in Air Force environments and
for developing regulations and puldelines for hearing consarvaticn,

The Air Force prepared a comprehensive document for establishment of

criteria for limiting noise levels to protect hearing of personnel and a
teview document on I{nfrasound and hearing.
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Regearch on effects of noise on Air Force personnel has resulted in
auditory damage risk criteria published in AFR 161-35 titled Hazardous Noise
Exposure, It was found that all categories of Air Force aircraft studied
contained definite degrees of auditory risk to unprotected ears according
to the newly adopted auditory risk limits.

Air Force research on temporary threshold shift for l6-hour exposures
has been submitted for publication in the professional literature., Subjects
tested showed varying response including some with an asymptote-type response
after eight hours, some with a continued sgharp rise of TIS for the entire 16
hours and a few with asymptotic effects after one-hour exposure. Data have
not been fruitful in predicting nolse-induced permanent threshold shift. It
was being considered that the magnitude of asymptotic levels of TI5 or the
rate at which the asymptote 1ls approached may be an appropriate predictor for
noise-induced hearing loss,

The following specific projects are being pursued under the Air Force
program:

¢ 4 study of the hearing status of Air Force personnel
in the operati¢nal environment and development of
special tests for selectlon and continuance of person-
nel in career fields involving noisy environments,

¢ Research on permanent and temporary shifts in hearing
threshold produced by exposure to Alr Force environments,

@ An investigation of hearing loss, personal sound protece
tive devices, infrasonic and impulaive signals, and
related subjects. The work is directed toword development
of regulations and guidelines foxr risk to hearing.

4.2 Nonauditory Healch Effects

The Alr Force had a single research project in FY 73 on the effects of
acoustical energy on vestibular functioning. Goals of this research were to
develop an understanding of the conditions and manner in which high intensity
nolse @ffects the equilibrium and produces disorientation and to contribute
to the development of threshold criteria for hazardous exposute to high
intensity sound.

A review paper on Alr Force research on the effects of infrasound on the
vestibular system was prepared on this project,

Funding level on this project was $10,000 in FY 73.

4.3 Individual Behavior Effects

This agency's research efforts are directed toward. defining and analyzing
the effects of exposure on personnel, evaluating and optimizing the performance
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under the exposures encountered in the military services and evaluating
protective devices for mitigating response to noise, The Army, Navy,
and ALr Torce each have research programs in this category. The current
Alr Force program includes research of a more fundamental nature.

Six specifiec research projects were underway in the FY 73-74 peried,
for which funding levels are shown in Table D-12,

The following specific project activity was pursued:

U.S. Army - The army project is directed toward developing predictive
models of noise effects on soldiers' performance and improving existing
nolse criteria, including effects of long-term exposure. A new Army
Materiel Command noise standard was published and the first Army-wide
military standard on noise limits was fully coordinated and published.

U.S. Navy ~ Current Navy research on individual behavicr effects of
noise is directed toward evaluating and optimizing human performance
under exposure to noise in submarine and aireraft environments,

Laboratery evaluations have been conducted on headsets proposed for
use by acoustic sensor operators in antisubmarine warfare patrol and on
military noise cancelling microphones. Experiments have been conducted
on the effects of high noilse levels on sonar doppler and on auditory
tracking of a signal under perceptusl arrangements. The following two
specific projects are currently in progress;:-

e In its work on auditory performance in submarines,
the Navy is studying the physical characteristics
of sound systems and the performance of operators.
This includes work on hearing sensitivity and
auditory vigilance by behavioral and electrophysio~
logical means under various conditions of complex
auditory displays, Parameters in target dectection
are to be specified and their quantitative effect
on target detection determined.

s The gecond project is directed to optimizing auditery
performance in naval acoustical environments and
minimizing problems arising from the many forms of
aound/man interaction, including auditory fatigue
due to prolonged exposure to flight operation
noises, New tests and procedures are being devel-
oped and evaluated to asgess man's ability to
perform auditory tasks and otherwise ensble individ-
uals to operate efficiently 1n naval aviation
acoustical environments.

U.8. Alr Force - ALr Force concerns regarding individual behavier effects

cover a wide range of intense noise environments affecting motor
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Table D-11

DOD RESEARCH ON INDIVIDUAL BEHAVIOR EFFECTS

Projects on Individual Behavior Effects

U.5. Army Program

Funding Lavel
(Thousands of Dollars)
Fy 73 FY 74 FY 75

62 66

54 4t

40 35

7 3

24 18

46 0 —
233 166 166%

1. Improved Weapon Noiase Exposure Criteria
U.S8. Navy Program
1, oOptimization of Performance in Submarine
2, Optimization of Auditory Performance in
Naval Aviation
U.8. Alr Force Program
1., Simultaneous Exposure to Acoustic Energy and
Other Stressors Found in Alr Force Environments
2. Whole Body Effects of Alr Force Nolse on People
3. Research on Intermittent Noise Effects on Alr
Force Target Detection Tasks
TOTALS

*FY 75 data estimated the same as FY 74
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performance, vestibular funetioning, physioclogical functioning, thought
processes, and the contribution to apprehension and fatigue of personnel,

Eight years of in-house research on whole body effects of Air Force
noige environments on people were published in Alr Force reports and
summarized in a paper published in the Proceedings of the International
Congress on Nolse as ‘a Public Health Problem sponsored by EPA. A study
of human performance effects of impulsive noise, randomly varied with
respect to intensity, duration and time of occurence, has been prepared,

The following specific projects are currently under underway:

# A research study on simulteneous exposure to acoustic
energy and other stresses found in Alr Force environ-
ments which combines controlled acoustic exposures
with mechanical whole body vibration of volunteers tao
determine effects of the combined exposures on psycho-
motor task performance, mental or cognitive performance,
temporary threshold shift, -and possible subjective judg-
ments of acceptability. Single stress effects are baeing
compared to the measured multiple stress effects to
determine differential contributions of the respective
atress conditions,

® A study of whole body effects of Air Force noise on
people that involves investigation of numerous types
of noises and exposure conditions in which accomplishe
mént of the Alr Force mission may be threatened. The
approach 18 to measure the effects of the many kinds
of noise (infrasound, audio frequencies, impulses) on
standard and special performance tasks, circulation
in the peripheral members, on physiological processes,
on mental tasks such as memory, and on various measures
of vestibular functioning such as equilibrium, counter-
rolling of the eyes and nystagmus, Findings are used
to eatablish expopure 1limits beyond which undesirable
effects may occur. Much of this work ias possible only
because of the unique stimulus generators available at
the Aerospace Medical Research Laboratory.

4.4 Communication Interfarence

DOD research in communication interference is directed toward enhanc-
ing or optimizing intelligibility of speech and signals in military
acouatical environments. Current interests are in air/ground and ground/
air communications and personnel commnications in submarine and shipboard
1obs requiring high levels of auditery acuity. Another goal of DOD
rasearch in communication interference is to reevaluate criteria and
validate audiometric standards for Navy ships,
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The Navy and Alr Force have current program activity related to cemmun-
ication interference and the Army has also done prior work in this category.
Funding levels for DOD research in this category are shown in Table D-12,

The following specific projects are being pursued on the current DoD
programs :

]

Worl on optimization of speech commnication in naval
aviation involves development and evaluation of new
tests and procedures to agsessing the ability of air-
crewmén to communicate in varicus naval aviation
acoustical environments and the capability of air-to-
ground and ground-to-air communicating systems te
transmit intellipible speech. Investigations to date
indicate that preferred listening levels for speech of
aviators and aircrew personnel probably represent speech
levels where maximum intelligibility can be achieved.
Preferred signal-to-noise ratios have been identified
for certain noise levels.

A sacond Navy project i3 directed toward development

of auditory screening and acoustical tolerance standards
for submarine and shipboard personnel. Experimental
studies are being conducted to assess auditory perception
of a varlety of speech materials and signal stimuli,
embedded in various background sound fields, for personnel
of differing levels of acuity., Longitudinal studies are
conducted to assess changes in hearing abilities among
submarine personnel to identify predictive indices of
hearing loss and the habituation process which enhances
operator auditory acuity. The latter is of potential
benefit in the design of training prograws, auditory
aids, or acoustical characteristics of submarine environ-
ment.

Data were colleéted to evaluate the proficiency of several different
speech reception tests. Four new tests of speech in noisc and in quiet have
been constructed, Results of this work are published in a serles of reports.

The current Ailx Force project involves investigation

of the response of human subjects to pure tonas, speech
and noise. Evaluuations are baing made of new techniques
and instruments for measuring the auditory functlion of
flying personnel with or without hearing impairment,
Simulated inflight hearing tests are inveolved.

4.5 Communlty or Collective Response

e m— awEr W AL

Within DOD the Alr Force had, in the past, a very considerable involves
ment in research on comminity or collective response. MHowever, the USAF had
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Table D-12

DOD RESEARCH IN COMMUNICATION INTERFERENCE

Projects in Communication Interference

U,$, Navy Program

1. Optimiration of Speech Communication in
Naval Aviation

2, Develeopment of Auditory Screening and
Acoustical Tolerance Standards for Sub-
marine/Shipboard Personnel

3, Sound Conduction in the Ear Affecting
Military Communications

U.5. Alr Force Program
1. Asseasment of Hearing in Flying Personnel
TOTALS

*fY 75 data estimated the same as FY 74

Funding Levels
(Thousands of Dellars)

FY 73

40

30

26

28

124

FY 74

40

33

36

109

FY 75%

109
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only a single project, Effects of Air Force Noises on Populatlons Surrounding
Alr Bases, active iIn FY 73 at a funding level of $31,600.

4,6 Measurement Methodology and Calibration

The Army, Navy and Air Force each have research programs in measurement
methodology., (bjectives of this work are to provide gpecialized support of
nolse health effects research through development and upgrading of measurement
systems, procedures, equipment, and facilities., Activities pursuéd on these

programs include:

e Development of new measurement methodology and test
procedures and criteria

® Evaluation/validation of measurement procedures
¢ Instrumentation development

¢ Development of conceptual computational precedures
and major computer software

s Developing procedures for assessing/predicting
effects

e Establishing and operating environmental noise
data banks

| ¢ Developing instrument calibration techniques and
! equipment.

; # Developing equipment and procedures for evaluating
. human response,
1

Seven current research projects are underway. Program/project relations
and funding levelp for this effort are shown in Table L~-13.

The following seven specific projects were underway in the FY 73=74
period:

U.S5. Army Program

s The Army's research on psychoacoustic problems in
aviation included development of a new measurement
methodology and quality control test for real-ear
sound attenuation characteristics of helmets and
a test for an advanced volce communication system.
A new helmet for tank crewmen was tested and
accepted as a standard.
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Table D-13

DOD RESEARCH IN MEASUREMENT METHODOLOGY AND CALIBRATION

Projects in Measurement Methodology
and Calibration Funding levels

(Thousands of Dollars)

U.5, Army Program FY 73 FY 74 FY 75%

1. Research in Paychoacoustical Problems

Medically Significant to Army Aviation . . 85 195
U.8. Navy Program

1. Airborne Neise Criteria for Ships and

Submarings . . . . v 4 v 4w v e e e s 69 74
U.S. Air Force Progtam

1. Mechanics of Noise Generation, Propagation
and Reception as Related to Air Force
Bioacoustic Problems . . . . . + « &« & 3 2

2. Biloacoustic Environments of USAF Aerospace
SYBEEBIMB . + o 4+ 4 4 s 4t s et e s b e s . 52 68

3. Bicenvironmantal Noise/Research Program 43 0

4. Development and Updating of Alr Force ILand
Use Planning Procedure with Respect to
Alrcraft Nodse . .+ . ¢ v v 4 & & ¢ o o 32 1)

5. Measurement and Analysis of Aircraft Noise ‘
Environments for Developing New Alr Force i
Procedures to Forecast Noise Exposure ., . 13 15 ;

TOTALS 337 354 354%

*FY 75 data estimated the same as FY 74
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U.S5., Navy Program

The Navy's research on noise criteria for ships and
submarines emphasizes the establishment of measurement
methods and eriteria for limiting airborne noise in

ship spaces and enforceable apecifications for acceptable
nolise by equipments produced for use on naval vessels.
Work included obtaining and comparing measurements of
airborne noise in various ship compartmencts with measures
of performance and habitability, and the evaluation/
validation of the adequacy of mpeasurement procedures
urder actual ghipboard conditions, in the laboratory,

in the field, and in equipment contractor plants,

U.S, Air Force Program

A biloenvireonmental noilse research project to provide
technical procedures, data and software required to
define the high-level noise environments generated by
Alr Force weapons systems, determine the effect on man,
and provide such information to user groups.

This involved establishment and operation of a data
bank for storing and retrieving bioenvironmental noise
data and developing extensive mijor software to process
and extrapolate measured environmental noise data.

A wide variety of environmental and laboeratory test
stimuli were also measured and analyzed, including air
bag transients, aircraft engine noise, and speech
samples. Equipment and procedures were developed for
evaluating effects of noise and performance.

Special techniques and equipment were developed to
calibrate various types of acoustic instrumentatiomn.

A project on mechanisms of noise generation, propagation
and reception to provide engineering methods necessary

to compute high noise level environments (e.g., ground
runup). This work was undertaken to improve the algorithms
used to predict far~-field noise levels for application in
both the Bioenvironmental Data Handbook and the noise
exposure forecast program.

A study of bioacoustic environments of aerospace sysatems
in which noise environments are measured, analyzed, and
simulated by means of precision analog and digital
instrumentation, :
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A very small noise recording system, called Micropak,
was developaed to he worn by pilots for obtaining nolse
data where space limitations are severe. A unique
pistonphone was developed for calibrating microphones
at infrasonic frequencies.

e The measurement of neoise from numercus types of
milicary aircraft and analysis and processing for
use in calculating nolse exposure forecasts. This
work was undertaken to improve the accuracy and relia-
bility of noise exposure forecast computations based
on data files which had contained only estimated data
on many aircraft systems,

e A project to develop a fully computerized computational
methodology to autematically plot contours of equal
exposure levels about an air base,
5. NASA
NASA conducts current mejor research efforts in three categoriles, noise
effects on sleep, community or collective response, and measurement method-

ology.

5.1 Noise Effacts on Sleep

The objective of NASA research in this category is to understand the
relationship between aircraft noise exposure and sleep interference,
The agency's work in this area is part of an ongolng research program on
human response to noise which includes projects devoted largely to aircraft
noise effects on sleep as well as other major projects in community and
collective response and ueasurement methodology.

MASA's project on the human response to the dercnautical environmeni
is directed towsrd understanding the psychophysioclogical effects of air-
craft noise on people and to develop a quantitative understanding of
individual response to noise exposure, This includes assessment of
subjective reactions and effects on sleep, effects on hearing, and develop-
ment of research evaluation techniques and measuring scaleas. Emphasis 1s
placed on laboratory studies with complementary studies in communities
exposed to noise and with special overflight programs where selected juries
are exposed to noise. Studies are concerned with responses of people
during both awake and sleep periods and under background noise conditions
asgociated with outdoor, indoor and inflight situations.

Laboratocy studies to evaluate noise effects on sleep are supplemented
by initial studies of sleep responses of people living in communities
exposed to commercial flight operation noise, Studies are being conducted
in contractors' laborataries to evaluate both awakening and nonawakening

effectrs of noise on aleep. ‘
Funding levels for this effort are shown in Table D-1l4.
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Table D-14

NASA RESEARCH ON NOISE EFFECTS ON SLEEP

Project in Neoise Effects on Sleep Funding levels
(Thousands of Dollars)
Program: Human Response* to Noise FY 73 FY 74 FY 75
Human response to the Aeronautical Environment 27 3_:55_ .}.‘l%
TOTALS 217 254 142

*lotal program includes work in commnity or collective
response and measurements.,

Table D=15

NASA RESEARCH IN COMMUNITY OR COLLECTIVE RESPONSE

Projects in Commnity or Collective Reaponse Fundinyg levels
{Thousands of Dollars)

Program: Human Response to Noise FY 73 FY 74 FY IS5

1, Acceptance of Alrcraft (perations - Technology
Asgessment 173 172 232

2. Accel;tnnce of Alrcraft Operations - Community
Noise 2058 319 522

TOTALS 378 491 654
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5.2 Community or Collective Response and Measurements

NASA research ls conducted under its Human Response to Noise program
vhose overall goal is to develop an understanding of the relationship
between aircraft noise exposure and annoyance, e.g., to define and
quantify those properties of aircraft noise exposure that cause nepgative
individual and community response to alr transportation systems.

Specific targets set for the NASA program are:

® Devising proper methodologiles for laberatory and
field studies of human response to alrcraft oper-
ations. FY 1975,

¢ Determining effects of multievent noise exposure
characteristies on human response to aircraft
operations., FY 1975.

& Quantifying the effects of background environ-
mental noise exposure on the human response to
aircraft~generated noige, FY 1975,

¢ Studying the effects of low frequency noise
characteristics generated by present and future
aircraft on auditory and nonauditory responses
of people. FY 1979,

¢ Developing a model for reliable prediction of
" responses of people to aircraft operations that
will satisfy laboratory and field conditions.
FY 1980,

The NASA program includes two specific projects Iin community-collactive
response plus project work in other categories. Program/project relation=
ships and funding levels for NASA research in this category are shown in
Table D-15 on page 34.

The following specific projects are currently underway:

# NASA has a tachnology assessment project for develop-
ing an understanding of the social effects of large-
scale alr transportation systems and to design
technology leading to improved safety and comfort
of aircraft crew and passengera. This project includes
in=house studies of the human response to aircraft
sound stimuli, Human test subjects will be asked to
give category judgment of aircraft sounds, including
STOL signatures. ’
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® NASA elso has a current commnity noise study which
includes evaluation of; noise characteristics of
advanced VIOL and STOL aircraft; acoustic retrofit
aystems for CTOL aircraft; and noise alleviation
procedures for alrcraft and airport operations,
This work will provide criteria for prediction of
community acceptance of aircraft operations/community
noise. Emphasis will be placed on laboratory studies
and airport-community studies/surveys which may be
supplemented by programmed overflight studies, These
atudies will be closely interrelated with, or in support
of, NASA project activities (STOL) and with the DOT/FaA
programs to control aircraft and airport nolse, The
laboratory techniques employed range frow listening
room testing with trained subject, to real-life
situations.where test environments represent the
airport-community/home and where the test subjects
may be people plagued by aireraft noise. These efforts
efforts are summarized in Table D-16

Table D-16

NASA RESEARCH IN MEASUREMENTS

Project.in Measurement Methodology and Calibration Funding level
(Thousands of Dollars)
Program: Human Response to Noise FY 73 FY 24 FY 75
Acceptance of Aircraft QOpevations (Characterization
of V/STOL Noise) 532 409 404
6. Dor

pOT hao had recent research efforts in two categories, individual behavior
effects and commnity or collective response.

6.1 Individual Behavior Effects

DOT had no project work under way in this cotegory- in FY 74. A program
on startle effects of sonic boom was undetway in FAA Iin FY 73, consisting
of two specific preojects, The U.5. Coast Guard also had foghorn aversive-
ness under ipvestigation at NBS in FY 73. Funding levels for these projects
are shown in Table D-17,
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Table D-17

DOT RESEARCH ON INDIVIDUAL BEHAVIOR EFFECTS

Projects on Individual Behavior Effects Funding levels
{Thousands of Dollars)

FY 73 FY 74 FY 75

1., Field Study of Sonic Boom Startle

Effects 18 0 LY
2. Daterminants of Startle Reaponse to

Simulated Sonic Booms 27 0 0

Foghorn Aversiveness Study -] 1] o
TOTALS 50 0 0
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6.2 Community or Collective Response

DOT research in this category is concerned with providing a valid
measure of effectiveness for assessing relative benefits of alternative
meansg for reducing transportation-related noises. DOT is concerned with
all modes of transportation in this regard.

DOT has had a considerable program involvement in this area in the past.
The agency's program now consists of one current projcci in the category
which is scheduled for completion ln June 1975. This consists of testing
the feasibility of a technique developed on the project to assess the relative
importance of various nolses te the public, particularly transportation
neoises, and to determine the validity of a "personal nolse exposure index"
model for communlty noise impact representation, Specific research work
consigts of; developing the "personal nolse exposure index' model; measuring
the daily noise exposure of 30 to 50 individuals; correlating noise exposure,
noise sources and reported snnoyance; evaluating the usefulness of the ana-
lytical model and developing a plan for Its refinement 1if the concept is
Judged beneficial,

Two alternative approaches to measuring human responaé Lo noise have
been tested, and two separate plans developed for a national noise measure-
ment program. Results of this resesrch are published in a series of four
Government technical reports.

Funding levels for this project are $130,000 for FY 74 and $50,000 for
FY 75; about $295,000 was funded for this program prior to FY 73.

7. DOC{NBS)

NBS has a major research effort in individual behavior effects.

NBS' objectives in noise health effects are to: egtablish a more con~
aistent and valid peychophysical foundation for measuring the effécta of
sound on people with application to nolse abatement and control; develop
new measurement procedures for obtaining paychoacoustic data and elaborate
through empirical experiments an interlocking system of technigues fov
assessing human respense te sound with built-in opportunities for cross-
validation,

The NBS program in psychoacoustic measurement has one current project,
titled Psychoacoustic Measurement Techniques, and funded as follows:

PY 73: § 98,000
FY 74: $117,000
FY 75: 5142,000,

Specific NBS project activity on loudness measurement includes:

analyzing previous research on loudpness, noisiness, qnd aversiveness of
sounds; evaluating the psychoacoustie measurement Cechniques as applied
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to standardizing metheds for calculating the loudness, noisiness,
annoyance, etc., of sound; and developing new psychoacoustic measurement
techniques based on operational definitions of behavioral responses
with the biases due to verbal inastruction minimized.

fiqual aversion levels have been established for pure tones and
1/3~octave measures, the aversilveness of three full-octave bands were
determined and compared with guditory-evoked potential brain wave
recordings from the subjects; the preference relations awong various
acoustic stimpuli were examined by means of a binary switching response
not involving verbal descriptors. In addition, a variable interval
schedule was used to determine the relative aversiveness of several

pure tone stimuli,

Extension of the work calls for establishing preference relations
among sounds of varying frequency and intensity using pure tones and
white noise; determining the relative aversiveness of sound of different
spectral content and cross-validating by different methodologies.

8. HuD

HUD has major research efforts in two categories, community or
collective response and measurement methodology and calibration,

8.1 Community or Collective Response

HUD pursues research in community or collective response in order to
provide the necessary RD&D to technically support the Department's policies
and cperating programs and to provide guidance for land usage near major
noise sources, Prior HUD research has provided technical background for
the preparation of two documents, "HUD Noise Abatement Guidelines" and
PHUD Noise Assessment Guidelines" which have been widely distributed for
uge in implementing the supporting Department policy.

HUD's current program of research on commnity or collective response
consists of two projects, funding levels for which are shown in Table D-18.
The following specific project work is being performed:

@ HUD is conducting a comprehensive nationwide study and
systepatic evaluation of the effectiveness and lmpact
of the Department's noise policy and of. its '"Noiae-
Assessment Guideline." The work is being pursued with
a view toward their revision and improvement.

e HUD also expects to initiate a broad study of the
effects of noise on community development in FY 73,

This will include work on acoustical criteria for
various land use ordinances and building codes, the
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Table D-18

HUD RESEARCH IN GOMMUNITY OR COLLECTIVE RESPONSE

Projects in Community or Collective Response Funding Level
{Thousands of Dollars)

FY 73 TrY 74 FY 75

1. Evaluation of HUD Noise Policies and

Guidelines 0 200 185
2. Effects of Noise on Community Development ] 0 225
TOTALS 0 200 410

Table D-19

HUD RESEARCH IN MEASUREMENT METHODOLOGY AND CALTERATION

Projects in Measurement Methodology and

and Calibration . Funding Level
(Thousands of Dollars)
FY 73 FY 74 FY 75

1; HUD Urban Noise Measurement System 117 63 o

2. Development of Noise Attenuation Measures 0 173 30

TOTALS ' 117 438 5G
D-40
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effects of nolse on housing markets and land values,
and the noise compatibility of intra~ and inter-
urban transportation with community development.

B.2 Measurement Methodology and Calibration

HUD research in measurement methodology is directed toward developing
measurement systems for use in enforcing HUD departmental standards on
nolge abatement and control, The agency has one program of two aspecific
research projects in this category as shown in Table D~19 on page 40.

Under this program HUD funded a project performed by NBS in FY 74
to develop an inexpensive portable urban noise. exposure measure-
ment systew which separates potential housing sites into "clearly
acceptable" or "clearly unacceptable" For HUD housing and to demonstrate
a measurement system for evaluating sites not clearly within efther of
these categories as an alternative to acquiring needed data through a
full-scale survey,

In pursuance of HUD goals, NBS is developing an instrumentation
system consisting of two units, an outdoor "wonitor" which is left on
the buidding site and a "reader" which interrogates the monitor. The
monitor will be a self-contained, battery-operated unit which registers,
on internal memory, the times in any 24-hour period during which the
noise level exceeded 45, 65, 75, and 80 dBA. Seventeen units are being
procured by HUD for field test by NBS in cooperation with HUD field
offices, Additionally, the instruction manual developed by NBS will
be field tested.

NBS is also assisting HUD in the comprehensive evaluation of the
noise measurement systems in HUD Regional, Area and Insuring Offices
acroass the nation.

9. ERA

EPA has current research efforts in six of the eight categories of
health effects research, Thias includes a major research effort in
individual behavior effects plus research efforts in the following

categories:

e Nolse-induced hearing loss

e HNonauditory health effects

s Indlvidual behaviox effects
s Noise effects on sleep

s Communication intexference

s Measuremant methodology and calibration.
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9,1 Noise-Induced Hearing Losa

Determination of effects of noise and vibration on hearing sensations
and on human performance. This included investigation of the effects on
human performance of whole body vibration combined with a random amplitude
modulated pure tone presented to the auditory system (FY 74 $25,000).

Effecta of long exposure to nolge on hearing threshold, Research
includes investigations to determine whether recovery from an asymptotic
auditory temporary threshold shift is independent of the duration at
which temporary threshold shift is maintained at an asymptotic level,
Exposures are made for continuous noise for 24 and 48 hours. Intermittent
exposures will be included in subseguent experiments., Other studies are
to be conducted in natural living environuwents under controlied noise
exposures of 48-60 hours (FY 74 $25,000)}, (FY 74 $70,000).

9,2 Nonauditory Health Effects

petermination of nonauditory system adaptation effects to long-term
repetitive and varying noise. Studies explore the role of various stimulus,
psychological and methodological variables in the elicitation and adaptation
of nonauditory physiological system reactions to sound or noise. Peripheral
blood volume and heart rate of groups of people will be monitored where
ambient acoustic conditions are interrupted with intrusive auditory stimuli
(FY 74 $186,000-2 year study).

9.3 iIndividual Behavior Effects

Study of behavioral correlates of varying noise environments. A system-
atic review of the literature for the past five years 1s being made of the
effects of specified noise parumeters on motor skills performance. Studies
are being conducted to evaluate the behavioral effects of specified noise
environments on motor skill tasks of varying complexity across subjects
matched on relevant perscnality and motor skills characteristics (FY 74
$50,000), (FY 75 $50,000).

Studies on the time varying noise effects on human responses. These
studies include the relationships between human responses and physical
parameters of noise for evaluating descriptions of environmwental noise,
Verbal and non-verbal descriptors are utilized in determining and evaluating
regponses (FY 75 §75,000). vVigilance performance in the presence of
unwanted intermittent nolse is being studied using primates (FY 75 $10,000).

9.4 Sleep Interference

Correlational apalysis of foreign and domestic scientific data on the
effects of noise on humin sleep (FY 75 $17,000).
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9.5 Communication Interference

Determination of improved eriteria for verbal communication inciluding
schools, home and laboratory. Analyses of speech and ambient noise levals
are being made at the ear during normal and relaxed conversations in the
home, achools, and laboratory. Additionally, category scale ratings of
the noise environments are being conducted in terms of overall rating of
the noise enviranment and in terms of speech comunication (FY 74 $59,000),
(FY 75 $62,000).

Cbtain more complete data on the spectrum and temporal distribution
of speech., A wide range of speakers, including male, female, adult,. and
children, will be used (FY 75 $25,000).

9.6 Measurement Methodology and Calibration

EPA's program in measurement methodology included one project
titled "Instrumentation and Measurement Systems" (FY 73 $24,000),
(FY 74 432,000)., This project was directed toward development of a
personal noilse exposure meter with the work being performed at NBS.
Specific project activity included an evaluation of instruments and
measurement systems for recording exposures of individuals and developing
and demonstrating the capabilities of a measurement system which will
record the integrated level above a threshold of dBA over each one-hour
period during a 24-hour day. The system consiste of a monitor worn by
the individual and a reader which interrogates the monitor,

10. DOI{fuMines)

Bureau of Mines has three projects in effects of noise in relation
to mine safety and health. Two projects address the problem of the
miner's ability to hear "roof talk" warning signals while wearing hearing
protection, and the other project is the state-of-the-art in portable
calibration of audiodosimeters, The titles and funding are shown in
Table D-20.

10,1 Commnication Interference

The project "Aspects of Nolse Generation and Hearing Protection in
Underground Coal Mines'" was begun in FY 72 and was completed in FY 73.
The objective of this study was to quantitatively identify the spectral
and amplitude characteristics of coal mine warning signals and assess
the feasibility of uaing personal ear protection to minimize noise
exposure but not impailr miners' safety. A report (NTIS No. PB219087)
with the same title as the project was published in November 1972. Roof
talk warning signals and roof talk and speech discrimination with ear
protection were quantifiéd for the Pittaburgh.coalbed. The study.indicated
thot ear protection is acceptable when there are high background noises
but that the ear protection should be removed when noise sources are not
present,
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Table D20

DOI(BuMines)
NOISE EFFECTS RESEARCH

Projectas in Communication Interference

1., Aspects of Noise Generation and Hearing
Protection in Underground Coal Mines

2, Study of Roof Worning Signals and the
Use of Personal Hearing Protection in
Underground Coal Mines

Projecta in Measurement Methodology and
Calibration

Portable Calibration Instrumentation for
Audiodosimeters - Feasibility Study

TOTALS

D=44
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Funding Levels
(Thousands of Dollara)
FY 73 FY 74 FY 75

1 0 0
7 8 0 '
0 15 0
72 23 0 :
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The project "Study of Roof Warning Signals and the Use of Personal
Hearing Protection in Underground Coal Mines'" extended the previous
study of roof warning signals to other (high-accident) coalbeds, 1t also
determined the effects of personal Rearing protection on miners' safety
with a larger number of subjects, A training course in the use of
personal hearing protection in ccal mines was also developed.

10.2 Measurement Methodology and Calibration

The Bureau of Mines' project in this category is intended to determine
the state-of-~the~art in audio acoustic couplers and the assoclated elec-
tronic interface, ‘The output will be a report giving the state-of-the-art
tthe specifications achievable with existing technology for a portable
ralibration inatrument for audio dosimeters, and a propoesal for design
and fabrication of an achievable calibrator.
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PROJECT LISTING BY AGENCY

NINBS
NIEHS
NIOsH
DoD
NASAQ
nor
NSF
NBS
HUD
EBA
USDA

DOI (BuMinea)
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E-3

E-~6

E-23
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E-25
E-29
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E~1

E-2
E-3
E~4
E-S
E-6
E-7

E-8

Number

TABLES

National Institute of Neurological Diseases and d
Stroke

National Institute of Environmental Health Sciences
Naticnal Ingtitute for Occupational Safety and Health
Department of Defense

National Aeronautics and Space Admiulstration
Department of Transportation

National Science Foundation

National Bureau of Standarda

Department of Housing and Urban Development

U.5., Environmental Protection Agency

Department of Agriculture

Bureau of Mines
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Table E-~1
RESEARCH FUNDING BY AGENCY
{page 1 of 3 pages)
NATIONAL INSTITUTE OF NEUROLOGICAL DISEASES AND STROKE
{Thousands of Dollara)

Category TProject Number Project Title Total Prior ta
Initial Year
Indicated FY-72 FY-73 Fi-74 FY-75 F{-76 FY-77 FY-78 FY-79

4403~12(Grant) Susceptibility 220 45 47 49 51
to Hearing
Loss
3705~09(Grant) Causes of 2,480 365 3B7 413 440
Deafness : . \
NOL NS 03-56- Auditory 2,773 (461)' (586) (598 (615) (613) (642)
11 (Grant) Communications
and lts Dis~
orders
Noise- NS-09983(Grant) Noise Effects 37 37
Induced on Audiogram
Hearing and Cochlea
Loss ?
Planned Economic 150 300 300
Contract and Social
Impacts of

Noise Induced
Hearing Leoss

N§=74-0001 Effect of? 20
(Contract) Noise on
Children
In-House Laboratory of ' 28 15 15 20 21 21

Research Otolaryngology




Table E-1
RESEARCH FUNDING BY AGENCY
(Page 2 of 3 pages)
NATIONAL INSTITUTE OF NEUROLOGICAL DISEASES AND STROKE
{Thousands of Dollars)

Category Project Number Project Title Total Prior to
Initial Year
Indicated FY-72 ¥Y-73 FY-74 FY-75 FY-76 FY-77 FY-78 FY-79

Planned Work Experimental 340 550 500 6C0 350

Studies of

Effects of

Noilse on

Young Ears

{Primates)
Planned Auditory 120 250 400 440 500
Contract Responses

in Quiet and

Noise Among

Very Young

Children

Presbycusis

Planned Audicory 120 300 330
Contract Sensitivity and

Discrimination

Among Children

Living in Noisy

=3

40 1253 250

Environments
Non-Audi- Planned Work Effects of Noise
tory Health on Susceptibility

Effects to Disease 120 200 250 400
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Table E-1
RESEARCH FUNDING BY AGENCY
(Page 3 of 3 pages)
NATIONAL INSTITUTE OF NEUROLOGICAL DISEASES AND STROKE
(Thousands of Dollars)

Category Project Number Project Title Total Prior to
Initial Year
Indicated FY-72 FY-73 FY~74 FY-75 FY-76 FY-77 FY-78 FY-79

N5=-07908-07 Noise-Induced 461 79
Deafnesns:
Masking &
Speech Perception
Communi- NS-74-2322 Development of 140 100 100 100 100
cation (Contract) Test Instrument
Inter~ for Assesasing
ference Speech Discrimi~
nation in Noise
Message 130
Tranamisaion in
Noise
Subtotals Noise-Induced Hearing Loss ' 447 482 1057 1756 1590 1486 1121
by
Category Non~Auditory Health Effects 120 200 250 400
. Communiecation Interference 79 140 100 100 100 _230
TOTALS 526 622 1157 1876 1890 1836 1751

lPr:cajec:t: funding covers work in other areas and is not included
2Init:i.m:ed in FY-75 only if additional funds become available
JItu:.ludea study of non~auditory effects of nolse

‘Portion of laboratory's effort oriented towarda effects of noise




Tahle E~2

RESEARCH FUNDING BY AGENCY
{Page 1 of 2 pages)
NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES
(Thousands of Dollars)

Category Project Number Project Title

Total Prior
Initial Year
Indicated

to

FY-72 FY-73 FY-74 FY-75 FY-76 FY-77 FY-78 FY-79

NIEHS-EB-002

NIEHS-EE-002

-2

Noise~
Induced

Hearing
Loss RO1 ES 969

NIEHS-EB-009

: N1EHS-EB-008

Investigation
of Hearing

Loss Threshold

Curve for You
vaersus Mature
Animals

Combined Effe
of Noise and
cylates on Co

ng

ct
Sali-
chlear

Morphology & Auditory

Threshold

Combined Impu
Continuous No

lse-
ise:

Auditory Effect

Identificatio

n of

Physiological Dysfunction
in Neurcsensory Hearing

Loss Induced
Agents

by Ototoxic

Physiological Study of
Auditory Fatigue (Induced

by Noise)

25

20

25

51 44

44

29

26

45

29 29
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Table E-2
RESEARCH FUNDING BY AGENCY
(Page 2 of 2 pages)
NATIONAL INSTITUTE COF ENVIRONMENTAI, HEALTH SCIENCES
(Thousands of Dollars)

Category Project Number Prolect Title Total Prior to
Initia) Year
Indicated FY-72 FY-73 FY-74 FY-75 FY-76 FY-77 FY-78 FY-79

NOL-ES=-2110 Interaction of 100 100 100
Nolse & Otoroxic
Druge on Hearing
Loss in Animals

NIEHS-EB-011 Effects of Noise 16
on Cortlcosterone
Secretion in the

Rat
NIEHS-EB-012 Noige Polymorpho- 12 B
nuclear Leukocyte
Function
Nop-
Audftory NIEHS-EB-013 Nolse & Cellmediated 28 24
Health Immunity
Effects
NIEHS=-ET-003 Teratogenic Effects 10 8
of Nolse Exposure
and Deprivation
NIEHS-EB~004 Noise in the 8
Hospital
Subtotals Nolse~Induced Hearing Loss 145 192 199 99 100 55
b
Citegory Non-Auditory Health Effects 8 66 40 __

TOTALS 153 258 239 99 100 35




Table E-3
RESEARCH FUNDING BY AGENCY
(Page 1 of 5 pages)
NATIONAL INSTITUTE FOR QCCUPATIONAL SAFETY AND HEALTH
(Thousands of Dollars)

2
Category Prolect Number Project Titlel Total Prior to

Initial Year .
Indicated FY-72 FY-73 FY-74 FY-75" FY-76
Noige- Evaluation® 15 79 104
Induced of Hearing
Hearing Risk due
Logs to Industrial
Noisge
Short Term Phy-® 35 10 0

sical Agents Re-
search: Coal
Mine Noise

g-2

HSM 99-72-125 Evaluation 40 0
of Industrial
Acoustic Radi-
ation above
10 KH,

HSM 99-72-32 PTS and TTS 25 0
' . Resulting
from Industrial
Noilse Exposure

PL 480 Effects of Noime 213 X X X
Foreign Cur- and Vibration 7/68-9/74

rency Agree- on Health of

ment No, Woodcutters

05~005-3
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Table E-3
RESEARCH FUNDING BY AGENCY
(Page 2 of 5 pages)
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
(Thousands of Dollars)

Category Project Numberz Project 'I‘:Ltle2 Total Prior to
Initial Year 1
Indicated FY-72 FY-73 FY-74 FY-75 TF¥-76

PL480 Foreign Exposure 99 X X X X x
Currency Agree~ to Noilse in 7/11-7/75
ment #03-002-03 the Cotton &

Flax Textile

Industry

Laboratory 87 91
Studies of

Noise~Induced

Hearing Loss

3
Combined Effects 24 18
on Noise, Work
& Heat on Human

Hearing

HSM 99-72-131. Aspect of Ear 50 0 0
Tolerance ta
Noise

NIOSH-IA-73~G6  Laboratory & 40 0

Field Study of
Impact Noise

Grant (EQA) Damage Risk 56 47 41
Rol-0H000350 Criteria for
Intermittent

Noise Exposure




Category

NATTONAL INSTITUTE FCOR OCCUPATIONAL SAFETY AND HEALTH

?
Project Number

Table E-J
RESEARCH FUNDING BY AGENCY
(Page 3 of 5 pages)

(Thousands of Dollars)

H
Project Title Total Prior to
Initial Year

Indicated FY-72

FY-73 FY-74

FY-75'

FY-76

01-4

PL480 Foreign
Currency Agree-
ment #05-0142

Grant (OEA)
1 ROL
0HO0364

Neise and 167 X
Heat Effects 57724477
on Man

Effects of
Impulse Nolse
ont the Auditory
System

Noise and
Hearing in the
Paper Working
Industry

X X

91 69

41

X

76

Non~
Auditory
Health
Effocts

Extra Auditory
Consequence to
Worker Safety
and Health

Effeects of 78
Noiee on

Non-Auditory

Sensory Func-

tions and

Performance

Health Impact
of Industrial
Noige

42

21

New
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Table E-3
RESEARCH FUNDING BY AGENCY
{(Page 4 of 3 pages)

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

Category Project Number2 Project Titla2 Total Prior to

Initial Year
Indicated FY-72

FY-73  FY-74

FY-75

FY-76

Effects of
Raise and
Heat on
Health of
Workers in
Matal Industry

30

Individual Grant ROL
Behavior OH=-00366
Effects

Grant ROl
O-00365

Effects of
Three Sound
Environments
on Human Be-
havior

Noise and
Human Per-
formance

Noise and
Industrial
Accidents

20

New

Measure-
ment Meth-
cdology &
Calibration

Industrial ®
Audiometric
& Hearing
Conservation
Technology

31 52

80
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Category Project Numbexr’ Project Title' Total Prior to

Table E~3
RESEARCH FUNDING BY AGENCY
{(Page 5 of 5 pages)
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
{Thousands of Dollars)

Initial Yeatr

Indicated ¥y-72 FY-73 FY-74 FY--75t FY-76
Measurement’ 32 44 28
of Occupa-
tional
Noise
Sub- Noilse-Induced Hearing Loss 64 224 kI 352 117
totals
by Non-Auditory Health Rffects 108 42 21
Catego
ategory Individual Behavior Effects 28
Measurement Methodology and 63 36 108
Calibration — —_ _— —_—
64 395 507 481 117

TOTALS

1
Figures Approximate

2
NIOSH does not use the term "Project" for this level of research accivity

JProject titles were not the same in ¥FY 73




Prolect Number

Table E-4
RESEARCH FUNDING BY AGENCY
(Page 1 of 6 pages)
DEPARTMENT OF DEFENSE
{Thousands of Dollars)

Project Title Total Prior to
Initial Year
Indicated FY-72 FY-73 FY-74

FY-75

Category
1
4
-
W
Noise-
Induced
Hearing
. Losa

DAOA-6082 (USA)

DNOA-4956 (USA)

DAOC-7028 {USA)

DAOB-7030 (USA)

DN-123487 (USN)

DN-240004 (USN)

DN-240059 (USN)

Military Performance ~ X
Traumatic Originas of
Hearing Loss

Relationship of Hearing 62 66
Change to Acoustic Inputs

Prevalence of Hearing Losa 20
within Selected U.5. Army
Branches

Hearing Conservation Intense 46
Acouatic Stidmulation and

Noise Susceptibility in the

Millitary Environment

Communicationa: Hearing of 20
Naval Personnel -as a Function
of Noise Exposure

Study of Anatomlc Changes in 10 19
Middle Ear Associlated with

Nolse-Induced Hearing Loss

and Acoustic Trauma

Middle Ear Compliance and 8 13
Its Relationship to Military

Related Noise~Induced Hearing

Loss & Acoustic Trauma




Category Project Number

Table E-4
RESEARCH FUNDING BY AGENCY
(Page 2 of 6 pages)
DEPARTMENT OF DEFENSE

(Thousands of Dollars)

Project Title Total Prior to
Initial Year
Indicated FY-72 FY-73 FY-74

FY-75

%1-3

Noige -~
Induced
Hearing
Loss

DN-477001 (USN)

DN-140504 (USN)

DF=311650 (USAF)

DF-314140 (USAF)

DF-313060 (USAF)

DI-317610 (USAF}

The Incidence of Hearing 50
Loss Among Various Navy
Related Personnel

bevelopment of Damage Risk 20 25
Criteria and Habitability

Standards for Exposure to

Sonar Transmissions

Effects of Noise on Alr 20 49
Force Personnel in
Operational Environments

Regearch on Permanent 2
and Temporary Shifts in :

Hearing Threshold Produced

by Exposure to Air Force

Noise

Auditory Responses to Acoustic 24 22
Energy Experienced in Ailr
Force Actlvities

Human Subjects for Operating 38 a5
Acoustle Resgearch




c1-3

Category Project Number

Table E-4
RESEARCH FUNDING BY AGENCY
(Page 3 of 6 pages)
DEPARTMENT OF DEFENSE
(Thousands of Dollars)

Total Prior to
Initial Year

Project Title

Indicated TFY-72 FY-73 FY-74 FY-75
Non- DR-313120 Research on Response of Vesti- X 10
Auditory bular System to Acoustle Sti-
Health muli
Effects
DAOB-4955 (USA) Improved Weapon Noise 62 66
Exposure Criteria
DN-B40511 (USN) Optimization of Perfcrmance 54 L4
in Submarines
DN-040711 (USN) Optimization of Auditory 40 35
) Performance In Naval
Indivi~ Aviation
dual
Behavior DR-313100 (USA¥) Simultaneous Exposure to X ? 3
Effects Acoustic Energy and Other
Stressors Found in the Ailr
Force fnvironments
DF-313070 (USAF) Whole-body Effects of Alr X 24 18
Force Noise on People
DF=-028540 (USAF) Research on Intermittent Noise X 113

Effects on Alr Force Target
Detection Tasks




91-2

Category Project Number

Table E~4
RESEARCH FUNDING BY AGENCY
(Page 4 of 6 pages)
DEPARTMENT OF DEFENSE
(Thousands of Dollars)

Total Prior to
Initial Year
Indicated FY-72

Project Title

FY-73

FY-74

FY-75

Communi~
cation
Inter-
ference

DAOA-6085 (USA)

(Usa)

(Usx)

DN-040713 (USN)

DN-140502 (USN)

DF-311640 (USAF)

Military Performance:
Auditory Perception and
Psychophysics

Human Engineering Studies of
the Head and Headgear, Helmet
Acoustics, Weight, plus Other
Factors Affecting Performance

Sound Conductien in the Ear X
Affecting Military Communications

Optimization of Speech Communi~
cations in Naval Aviation

Development of Auditory Screening
and Acoustical Tolerance Standards
for Submarine/Shipboard Personnel

Assegsment of Heardng in Flying
Personnel

X

26

40

30

28

40

33

36

Communi-
ty or
Collec~
tive
Response

DF-313140 (USAF)

Effects of Air Forece Nolses on
Population Surrounding Alr Bases

i1
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Category Project Number

Table E-4
RESEARCH FUNDING BY AGENCY
(Page 5 of © pages)
DEPARTMENT OF DEFENSE
(Thousands of Dollars)

Total Prior to
Initial Year
Indicated

Project Title

FY-72 TFY-73

FY-74  FY-75

DAOD-6739% (USA)

DN-612146 (USN)

DF-314500 (USAF)

Measure=-
ment
Metho~
dology
and Cali-
bration

DF-316600 (USAF)

DF-313020 (USAF)

DF-313030 (USAF)

Research on Psycho~- X 85

acoustical Problems
Medically Significant to
Army Aviation

Airborne Nolse Criteria for 69
Ships and Submarines

Development and Updating of 32
Alr Force Land Use Planning

Procedure with Respect to

Alrcraft Noise

Measurement and Analysis of 13
Alrcraft Noise Environments

for Developing New Air Force

Procedures to Forecast Noilse

Exposure

Mechanisms of Noilse Generation J
and Reception as Related to Alr
Force Bioacoustic Programs

Bioacoustic Environments of USAF 92
Aeroapace Systenms

195

74

15

68



81-32

Table E-4
RESEARCH FUNDING BY AGENCY
(Page 6 of 6 pages)
DEPARTMENT OF DEFENSE
(Thousands of Dollars)

Category Project Number Project Title Total Prior to
Initial Year
Indicated FY-72 FY~-73 FY-74 FY-75
DF-317570 (USAF) Bloenvironmental Noise
Research Program 43
Noise~Induced Hearlng Loss 248 301 301x
Sub- Non-Auditory Health Effects 10 0 0
totals Individual Behavior Effects 233 166 166*
by Communication Interference 124 109 109+
Category Community or Collective Response 32 0 0 *
Measurement Methodology and Calibration 337 354 354%
TOTALS 984 930 930*

* DOD FY 75 data estimated the same as FY 74




614

Table E-5
RESEARCH FUNDING BY AGENCY
(Page 1 of 1 page)
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
(Thousands of Dollars)

Category Project Number Project Title Total Prior to
Initial Year
Indicated FY-73 FY-74 FY-75
Noise Effects  504-09-02 Human Response to the Aero— 217 254 142
on Sleep nautical Environment
Community or 504~-29-01 Acceptance of Alrcarft Opera- 173 172 232
Collective tions~Technical Assessment
Response
504-29=-1) Acceptance of Alreraft Opera-
tions=-Communicy Noise 205 319 422
Measurement 504-29-11 Acceptance of Aircraft Opera- 532 409 404
Methodology tions
and Cali-~
bration
Nolge Effects on Sleep 217 254 142
Subtotals
by Category Community or Collective Response 378 491 654
Measurement Methodology and Calibration 532 409 404
TOTALS 1,127 1,154 1,200
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Table E-6
RESEARCH FUNDING BY AGENCY
(Page 1 of 1 page)
DEPARTMENT OF TRANSPORTATTON
{Thousands of Doallars)

Category Project Number Project Title Total Prior to
. Initial Year
Indicated FY-72 FY-73 FY-74 FY-75
Work at DOC/ Foghorn Aversiveness 5
KBS (USCG) Study
Individ-  AM-B-73-PSY-41 Fileld Study of Sonic Boom X 18
ual {TAA) Startle Effects
Behavior
Effects AM-B-73-PS5Y-31 Determinants of Startle X 27
(FAA) Response to Simulated
Sonie Booms
(DOT/FAA/DOD/ Animal Response to Impul- 38 0
USAF) sive Acoustic Stimuli
Communi-~ Contract 036368 Measurement of Community 295 130 50
ty or (Trals No.) Nolse and Assoclated Human
Collective (ONA) Response
Reaponse
Subtotals Individual Behavior Effects 38 50
By Category
Community or Collective
Respanse 295 - — 130 50
TOTALS 295 38 5¢ 130 50

v s g G ETEE Aarald

ity Aoy ]
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Table E~7
RESEARCH FUNDING BY AGENCY
(Page 1 of 2 pages)
NATIONAL SCIENCE FOUNDATION
{Thousands of Dollars)

Category Project Number Preoject Title Total Prior to
Initial Year
Indicated  FY-72 FY-73  FY-74 FY-75 Fy-76

Noige - GB-36652 Noise Trauma, 20
Induced Ototoxicity and the
Hearing Olivocochlear Bundle
Loss
B-72 Permanent Effects of X

Noise on Low and Mid
Frequency Hearing

01 Interaction of Ototoxic X
Drugs with Acoustic
Trauma
Non=- 01 Effect of Noise on X
Auditory Cardiovascular
Health Changes 1n Non-
Response Cardiac patients in
ICcU
Indivi~ G5-33216 Collaborative Research 34
dual Be- on Soclal Paychological
havior Reactions to Stress
Effects
GS-2405A #2 Collaborative Research 42

on Soclal Psychological
Reactions to Stress

P —— L ]
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Category Project Number

Table E~7

RESEARCH FUNDING BY AGENCY
(Page 2 of 2 pages)

NATIONAL

SCIENCE FOUNDATION

{Thousanda of Dollars)

Project Title

Total Prior to

Initial Year

Indicated

FY-72 F¥-73  FY-74 TY-75

FY-76

G8-34329

Collaborative
Research on
Social Psycho-
logical Reactions
to Stress

39

Subtotals by
Category

TOTALS

Noise~Induced
Hearing Loss
Non~Audltory
Health Response

Individual Be-
havior Effects

20

115

X 115 20
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Table E~8
RESEARCH FUNDING BY AGENCY
(Page 1 of 1 page)
NATTONAL BUREAU OF STANDARDS
{Thousands of Dollars)

Category Project Number Project Title Total Prior to

Initial Year

Indicated F¥-72 FY-73 TIY-74 FY=-75 FY-76
Individual Psychoacoustic 64 98 117 142 140
Behavior Measurement
Effects Techniques




yz-3

4

Category

Table E~2
RESEARCH FUNDING BY AGENCY
(Page 1 of 1 page}
DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
{Thousands of Dollars)

|

rem—— AR paEr AW AW albl

Project Title Total Prior to
Initial Year
Indicated FY-72 FY-73 FY-74 ¥Y-75 FY-76 FY-77 TY-78
Commnuni- Evaeluation of HUD 200 185
ty or Noilse Policies &
Collective Guidelines
Reaponse Effects of Nolse on 225
Community Development
Measure~ HUD Urban Noise 117 263
ment Meth- Measurement System
ggiigfi_& Development of Noise 175 50
‘ Attenuation Measures
tion
Subtotals Community or Collec- 200 410
by tive Respeonse
(CBERBOTY  pssurement Method- 117 48 50
ology & Cglibratdion — —_— —
TOTALS 117 638 460

TR L S
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Table E~10
RESEARCH FUNDING BY AGENCY
(Page 1 of 4 pages)
U.S5. ENVIRONMENTAL PROTECTION AGENCY
{Thousands of Dollars)

Category Project Number Project Title Total Prior to
Initial Year
Indicated FY-72 FY-73 FY-74 TFY-75 FY-76
Noise~- TAG Evaluation of Effects 25
Induced of Nolse Exposure
Hearing Combined with Other
Loss Stressing Agents on

TAG & Contract

Hearing & Performance

Evaluation of Long~term 25 70
Noise Exposure on Hearing

Differentiation between
Noise-~Induced Hearing Loss 'w
and Presbycusis

Auditory Effects from
Moderate Noise Levels

Auditory Effects from 600
Intermittent Daily P
Exposures

Longitudinal Studies of
Auditory Effects From
Noise Exposure

S —— -
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Table E-10
RESEARCH FUNDING BY AGENCY
(Page 2 of & pages)
U.S5. ENVIRONMENTAL PROTECTION AGENCY
(Thousands of Dollars)

Category Project Numher ProJect Title Total Prior to Initial
Year Indicated FY-72 FY-73 FY-74 FY=75 FY-76
Non- Interactive Effects
Auditory of Noige and Other
Health Influences
Effects 700
Contract Studies of Non-Auditory 186%
Physiological Effcets
Indivi- IAG Behavior Correlation of
dual Varying Noige Environments 50 50
Behavior
Effects In-House Vigilance Task Performance
in Presence of Intermittent
Unwanted Noise in Primates 14
TAG Time-Varying Effects on Human 75
Response
150
Effects on Task Performance
Noige Quality of Sleaep & Effects
Effects Relsted to Psysilological &
on Sleep Pasychological Implications 150
Contract Correlation of Foreipgn & 17

Domestic Data on Muman Sleep

* 2 Year Period




Table E-10
RESEARCH FUNDING BY AGENCY
(Page 3 of 4 pages)
U.S. ENVIRONMENTAL PROTECTION AGENCY
(Thousands of Dollars)

Total Prior to Initial

Category Project Number Projeet Title
Year Indicated Fy-72 Fy-73 FY-74 FY-75 FY=-76

XA

Comrnuni~ Contract
cation
Interfer-

ence

IAG

Improved Criteria for
Verbal Communication
From Noise in Schools
and Home Environment

Voice Levels & Environ-
mental Noise Conditions
that Permit Adequate
Speech Communication

Effect of Age, Speech
Level, Heating on
Reliable Communication

59

62 7

2 ¥ 200

Community or
Collective
Response

Effects of Noise on
Community Response
Related to Annoyance

Identify Environmental
Noige Levels for
Determining Cumulative

Dose Exposures for Different

Population Segments

Identify Sociological Effects

of Noise

? 200

T L L LA I I T e
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Table E~10

RESEARCH FUNDING BY AGERCY
(page 4 of 4 pages)
U.S. ENVIRONMENTAL PROTECTION AGENCY
(Thousands of Dollars)

Category Projeect Number Project Title Total Prior to Initial
Year Indicated FY-72 FY-73 FY-74 FY-75 FY-76

Meagure- Work at Instrumentation 24 32

ment Meth- DOC{NBS) & Measurement Systems

odology & for Noise Exposure of

Calibration Individuals

Subtotals Roise-Induced Hearing Loss 50 70 600

By Non-Auditory Health Effects 186% 0 700

Category Individual Behavior Effecta 50 135 150
Noise Effects on Sleep 17 150
Conmunication Interference 59 87 200
Comtnunity or Collective Response 200
Measurement Methodology & Calibration 24 32

TOTALS 24 a7 309 2,000

* 2 Year Period
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Table E-11
RESEARCH FUNDING BY AGENCY
(Page 1 of 1 page)
DEPARTMENT OF AGRICULTURE
{(Thousands of Dollars)

Category Project Number Project Title Total Prior to Imitial

Year Indicated FY-72 F¥-73 TIY-74 FY-75 FY-76
Domestic 0057475 The Effcct of Noise X X X X
Animals & SC-00945 Pollution on the
Wildlife Fowl
Table E-12
RESEARCH FUNDING BY AGENCY
DEPARTMENT OF THE INTERIOR
BUREAU CF MINES
(Thousands of Dollars)
Category Project Number Project Title FY-73 FY-74 rY-75
Communica- GO 122004 Aspects of Noilse Generation & 1 0 0
tion Inter- Hearing Protection in Under-
ference ground Coal Mipes
GO 133026 Study of Roof Warning Signals & 71 8 0
the Use of Personal Hearing
Protection in Underground Coal
Mines
Subtotals for Communication Interference 72 8 0
Measurement SO0 144091 Portable Calibration Instrumentation 0 15 0
Methodology & for Audiodnsimeters--Feasibility i
Calibration Study
Agency Total 72 23 0
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Table

F-1

F-3

o SPRETRY

APFENDIX F

PROJECT LISTING BY CATEGORY

Category
Noise-Induced Hearing Loss

Non~Auditory Health Effects
Individual Behavior Effects
Noise Effects on Sleep
Communication Interference
Comnunity or Collective Response
Domestic Animals and Wildlife

Measurement Methodology and Calibration

F-10
F-13
F-17
F-18
F-22
F-24

¥-25




L+

Agency  Project No,

HEW/
NINDS

4403=-12 (Gront)

5785-09 (Grant)
ROl NS 0D3856-11
(Grant}
NS=094383
(Grant)

Planned
Contract
NS=74=0001

(Contract)

In=houae
Reaearch

Planned work

Table F-1

MOISE~ INDUCED HEARING LOSS
(Page 1 of 9 Pages)

Project Title

Susceptibility to
Hearing Loss

Causes nf Deafness

Auditory Communica=-
tions and its Dis-
orders

Noise Effccts on Audio-
gram and Cochlea

Eeonomic and Social I’
pacts of Noise-Induced
Huaring Losa

Effact of Nolse on’
Children

Labaratory of Otolnryn-‘
galogy

Experimental Studics
of Effects of Nolse
on Young Ears {Primate)

Reported Funding, Theousands of Dollars

Total Pri- FY FY  FY FY FY FY FY Y
or to Ini= 72 73 74 75 76 77 78 79
tiel Year
Indicated
220 45 47 49 51
2,480 365 387 413 440
1 4 1 ! 1 ! 1
3,773 461 (586) {598) (6153 (613} (642)
36 kY
0 150 300 300
20 0 0 0 0
28 15 15 20 21 21
) 0 0 0 340 550 500 600 350

i
Projeet funding covers work in other categories and is not Included in totals.
Inittated in FY 75 only if addicional funds become available.

iIncludes study of non-auwditory effects of nofse.

Portion of lahoratory's effort oriented toward nolse effects,




Agency Project No,

Ew/ Planned work

NENDS

Planned work

Planned work

Subtotals
1
new/
NIOSH
TEetimated,

Project Titls

Auditory Responses in
Quiet and Noise Among
Very Young Children

Presbycusis

Auditory Sensitivity
and Discrimination

Among Children Living
in Noisy Environments

Evaluation of llearingi
Risk due to Industrial
Noise

1
Short Term Physical
Agents Research: Coal
Mine Noise

Table F-~1
NOTSE=INDUCEDR HEARING LOSS
{Page 2 of Y Papes)

Reported Funding, Thousands of Dollars

Total Pri- FY FY FY FY  FY FY Y Y
or to Int- 72 713 74 7 76 17 7879
tial Year
Indleated
0 0 0 0 120 250 400 440 500
0 o o o o 0 40 135 250
120 300 310
2,757 447 482 1,057 1,756 1,590 1,486 1,171
75y 79 104"
k]
35y 10 ©

INI0SH does not use the term "project! for this level of research activity,
Froject titles were not the game in FY 73,




£-3

Agency

HEW/
N105H

Project Ne.? -

HSM 90-72-125

{iISM 99-72-32

L 480 For-
elgn Currency
Agreement No.
05=005-3

PL 480 For-
elgn Currency
Agreement No.
03«002-03

;Entimaned.
NIOSH does not use the term "project" for this level of research activity,

Table F-1
NOISE~-INDUCED HEARING LOSS
(Page 3 of 9 Pages)

feported Funding, Thousands of Dollars

Project Title’ Total Pri- Y F B ' ™ FY R
or to Ini- 1293 14 15 76 17 78
tial Year
Indicated

Noige and Hearing in 0 4] 41
the Paperworking

Industry

Evaluation of Industrial 40

Accoustic Radiation above

10w,

Fra and TTS Resulting 2

from Industrial Nolse

Exposure

Effects of Noise and 213 ® X X
Yibration on Health 7/68-

of Woodcutters 9/74

Exposure to Nolee in 99

the Cotton and Flax - % X X % X
Textile Industry /15

Laboratory Studies of

Noise=-Induced Hearing
Logs 87 91

FY
79




Agency

Hew/
NIOSH

#-3

Project No.?

HSM 99-72-131
NIOSH-1A-73-6

Grant (0EA)
RO1~-0HO00350

PL-480=For=
eign Currency
Agreement No,
05-0142

Grant (OEA)
1RCL CH 00364

“iscimated.
I4TOSH does not use the term "project" for this level of research acrivicy.
Project titles were not the same in FY 73,

Project Titlez

Combined Effects of
Nolse,Work and Heat on
Human Hearing’

Aspects of Ear Toler-
ance to Noise

Taheratory and Field
Study of Tmmpact Noisc

bamnge Risk Critervia
for Intermittent Nelsc
Exposure

Noise and Heat Effects
on Man

gffects of Impulse
Nolse on the Audicory
System

Subteotals

Tahle F-1
NOISE- INDUCED HEARING LDSS
(Page & of S Pages)

Taotal Pri-
ar to Inie
tial Year
Indicated

Reported Funding, Thousands of Dollars

RO RO’ FY
72 73 W 35 16 17 78

26y 18

54 47 41

147 X ¥ % o
5/12=
4417

91 59 76




Table F-1
NOISE- INDUCER HEARING LOSS
(Page 5 of 9 Pages)

Reported Funding, Thousands of Dollara

Agency Projeect Na, Project Title Total pri- FY FY FY FY ¥y Y FY FY
or ro Ini- 72073 14 75 76 17 78 79
: tial Year
i Indicated
: HEW/ NIERS~EB-002 Inveatigation of Hearing 25 25
NIEHS Losa Thresheld Curve far

Young va, Mature Animals

| NIRH2-TRD-002 Combined Effect of Noilse 20

: and §nlicylates on .
Gochimar MHorpholomy mwi
Auditory Threshold

£-3

RO1-ES- 969 Combined Impulse= 51 4l 44 w45
Continucus Noise:
Auditory Effect

NIEliS-ER~009 Identification of Phy- 8 29 29 29 29
alologlcal Dysfunction
in Neurosensory Hearing
Loss Induged by Ototoxic
Agents

NIEHS=-EB=-D08 Physioclogical Study of 8 26 26 26 26"
Auditory Fatigue (In-
ducad by Nelse

NOL-ES-2110 Interaction of Nolse 100 160 100
and Ototoxic Drugs on
Hearing Logs in
. Animals

Subtotals 145 192 199 99 100 55

A : e . - e i . Lmma Yunridian ol




i Agency Project No,
DOD DAQA-6082
(UsA)

! DNOA 4956
(Usa)

9-3

DAOC 7028
(USA)

DAQE= 7030
(usA)

DN-123487
(USNY

DN~ 240004
{UsN)

Table F-1
NOISE- INDUCED HEARING LOSS
(Page 6 of 9 Pages)

leported Punding, Thousands of Dollars

Projeet Title Total Pri- FY FY
or to Ini=- 21
tial Year
Indicated
Military Performance= X

Travmatic Origing of

Hearing Loss

Relationahip of llear- 62
ing Change to Acoustic

Inputs

Prevalence of Hearing
Loss within Scelected
11,5, Army Branches

Hearilng Conservation 4h
Intense Acoustic Stimu-

lacion and Noise Suscepti-

bility in the Milicary

Environment

Communications: Hearing 20
of Noval Personnel as a
Function of Noilae

Expogure

Study of Anatemic Changes 10
in Middle Ear Assoclated

with Noise-Induced Mear-

ing Loss and Acoustie

Trauma

Yy FY FY
74 75 76

66

20

19

FY FY
77 78

FY
79

B T Iy —



Apency  Projecr No.

bop DN= 140059
(UsH)

DH 477001
{USN)

[~a

DN 140504
(UsN}

DF-311650
(USAT)

DF-314140
(USAF)

Table 1=1
NOISE= INDUCED JIFARING LOSS
(Page 7 of 9 Pages)

Reporrted Fundlag, Thousands of Dollars

Project Title Total Pri~ FY
or to Inil- 72
tiel Year
Indicated

Middle Ear Compliance
and Its Relationahip to
Military Related Noiase-
Induced learing Losas
and Acoustic Trauma

the Incldence of Hear=
ing lLoss Among Varlous
Navy Related Personnal

Development of pamage
Risk Criteria and ila-
bitehility Standard
for Exposure to Sopar
Transmiselons

Effects of Noige on
Adlr Foree Pevsonncl
in Operatiocnal En-
vironments

Research on Permanent
and Temporary Shifts in
Hearing Threshold Produc-
ad by Exposure tao Alr
Force Nolse

Fy
73

20

20

Y
74

11

25

49

¥y
75

Fy
76

Y
17

FY
78

Ft
7




Table F=1
NOTSE= INDUCED REARING LOSS
(Page 8 of 9 Pages)

Reported Funding, Thousands aof Dollars

Agency Proiect No, Project Title Total Pri- FY FY FY Y FY FY W FY
or to Inl~ 72 713 74 75 76 77 78 79
tial Year
Indicated
DOD DF- 313060 Auditory Responsges to 24 22
(USAF} Acoustic Encrgy Ex-
perienced in Air Force
Activities
DF~317610 tumazn Subjects for Operu- 3R 15
(USAF) ting Acoustic Research
" ‘ ap ¥
& Suhbtotals 248 301 301
NSF GB- 36652 Noise Traumz, Otofox- 20

jcity and the Olivocho-
chlenr PBundle

B=72 Permanent Effects of *
Noise on Low and Mid
Frequency Hearing

01 Interaction of Ototoxic X
Prugs with Acoustic
Traumy

Subtotals 20

+ DOD FY 75 data eatimated the same zs FY 74.




Table p-1
NOTSE-INDUCED HEARING T.OSS
(Page 9 of 9 Pages)

Reported Funding, Thousands of Dollars

Agency Prolecrc No, Froject Title Total Pri- [ Y ¥y FY FY FY Y Yy
or to Inf- FRC T4 75 76 I 8 74
tinl Year
Indicated

EPA IAG Evalnavion of Effccts 25

of Nolse Exposurc Come-
blned with Other Stress-
ing Apantcs on licaring.
and Performunce

TAG and Evaluation of Long-Term 2h LA
Contrack Nolse Exposure on ilear-
ing

Differentiation Be-
tween Noisew- Induced
Hearing Loss amd Prosby-
acusis

Auditory Effects {rom
Hoderate Nolse Levele £00
Audirory Effects from

Intermittent Daily Ex-

posures

Longitudinal Srudies of
Auditory Effects from
Noise Exposure

Subtotals 50 0 600

Totals for Nolsew

Induced ilearing Loss 2,737 64 1,094 1,266 1,979 2,572 1,650 1,541 1,121

ARSI 3 LY BV ALY AODDO
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Table F=2
NON-AUDITORY HEALTH RFFECTS
(Page 1 of 1 Pages)

‘Reported Funding, Thoussnds of Nollars

7
Agency Project No.’ Project Ticle Total Pri= FY FY Ky FY' o FY Y
or to Ini= 7213 74 75 76 77
tial Year
Indicated
REW/ ‘ Extra-Auditary Effects . 42 :
NIOSH of Nolse of Consequence
to Worker Safety and
llealth
Effects of Nolsc on 78 21

Non-Auditery Sensory -
Functions and Perform-
ance

01-3

Health Impact of Induse- New
trial Noise

Effects of Noise and 30
Heat on Health ef Workers
! in Metal Industry

Subtotals 108 62 21

TEat Imated,
NIOSH does not use che term "project" for cthis level of research activity,
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Agency Prejoct No.

HEW/ NIEHS~ER=- 011

NIENS

NIEHS=EB~012

NIEHS~EB=-013

NIEHS= ERw 004

NIEHR=-ET=-003

HEW/ Planned
NINDS  Work

Table F-2

NON=AURTTORY HEALTH EFFECTS
(Page 2 of 3 PFapues)

Project Ticle

EEfects of Nnldse on
Corticosterone Se=
crotion in the ae

Noise Polymorpho-
nuclear Leukoeyte
Funetion

tolse and Cellmedi-
ated Immunicy

Noise In the Hospital
Teratogenle Effecrs of
Noise Exposure and
Deprivation

Subtotals

Effects of Noise on

Susceptibility to
Disense

Reported Fundlnyg, Thousands of Dollars

Tatal Pri- Y Fy Y FY FY FY FY ry
or to [ni- 72 73 14 75 76 77 78 19
tial Yemr
Tndieated
1i
12 8
28 H
3}
10 k)
R &6 40
120 100 25400 400
120 200 250 400
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Table F=2
NON=AIIDTTORY [IFALTH EFFECTS
(Pagge 3 of 3 Papus)

keporeed Funding, Thousands of pollars

Agency  Irolectk No, Project Title Total Pri- Y FY Y FY rY Fy Iy [ 's
or to Ini- 1273 I 75 1t 17 74 74
tial Year
Indicated

non DR~ 313120 Research on Response 10

Contract of Vestihular System
F33615-69-C- to Acoustic Stimalt
1246 (USAT)
Subtotals 10
NSF 01 ffect of Noise on
Cardievascular Chanpes
In Nencardiac Patlents
in 1CU
EDbA Interact {ve Fifects of 700
Noise and Other In-
flucnces
Contract Studiles of Nen-Auditory 186"
Physiologlical Effects
Subtorals 186 0 700
126 294 61 826 200 250 400

Totals for Non-auwditory
Health Effeccts

wI‘ruject funded for 2 year perled
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ARency

e/
NIOgI

Table =1
TRINVIDUAL BENAYIOR ECFLICTS
{Pawe 1 of # Pages)

Feporveed Funding, Thouwsands of NDollars

Praject No, ! Project Title! Total Pri= Y FY Y FY v Y Iy
ar o Ini= 72 71 T4 75 76 77 15
tinl Year

Tndicated

Grant ROL Effects of Three ]
OH=00366 Sound Enviromments
on Human behavior

Y
Ty

Grant ROL Nolae and llran Mev= 20
V=00365 fornance
Nolse and Imdustrial Nt
Accldents
Subtatals 8

TNTUSH dogs not use the term Yprajece” {or this level of rescarch actlvity.
¥ ¥

DoD

DAON=4955 Improved Weapon Noise 62 b
(USA) Expasure Criteria

DN 840511 Optimiracion af Par- 54 L4
{USN} Jformance in Submarines

Dy 040711 optimization of Audi= 41) 5
(USH) tory Performance in

Naval Aviation
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Agenecy Project No,

Don

DR~313100
(USAF)

DF=113070
(USAT)

DF-028540
Contract
AFO3R-1822-
69 (USAT)

Table F=3
INDIVIDUAL BENAVIOR EFFECTS
(Page 2 of # pages)

Reported Funding, Thousends of NDellars

Project Title Total Pri=- FY FY Fy FY FY ¥y FY
or to Ini- 12 73 T4 75 76 717 78
tial Year
Trulicated
Simultancous Exposure 7 1

to Acoustic Energy and
Other Stressors Found
in Alr Force Environ-

ments

Whole«~Body Effecta of ® 24 18
Alr Force Nolse on

People

Regearch on Intermittent X 46

Noilse Effacts on Alr
Force Target Detec-
tion Tasks

FY
79

Subkotals 233 166 166

DOD FY 75 data estimatad the same as FY 74

pHuy

AM-R= 73-PSY-41
(TFAA)

AM-Bw73-P5Y-31
(FAA)

Field Study of Sonic x 18
BLoom Stercle Effects

Neterminants of Startie w27
Respenae to Simulated
Sanic Boom




Table F=3

INDIVIDUAL BEHAVIOR EFFECTS
(Pugie 3 of 4 Papes)

Reporcud Funding, Thousands of Dollars

Agency Project No, Project Title Total [ri- FY Y Py Y FY Y 1 Fy
ur to Tni- 12 073 74 75 76 17 74 19
tinl Year
Indicated
DoT DOT/TAAS DOD/ Anlmal Response to 38 0
AF Impulsive Acoustic
Stimull
Vork at DO/ Foghorn Aversiveness 5
NHS (USCR) study
- Subtevals 38 a0
.‘_
v
NSF 35~33216 Collaborative Research 34
on Socinl Psychologleal
Reactions to Stress
GS=2605A #? Collaborative Reseuarch L2
on Social Psychological
Reactions to Stress
GS-142329 Collaborative Reseatrch 19
on Social Psycheolagical
Reactions to Streas
NBS In=house Psychoacoustic Measure= 48 17 142

ment Techniques
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Table F-3
INDIVIDUAL BEHAVIOR EFFECTS
(Mage 4 of 4 Pagas)

Reported Fundling, Thousands of Dollars

Agency Prolect No. Project Title Total Pri- FY Y FY FY FY FY FY Y
or to Ini- 2 73 74 75 76 77 78 79
tizl Year
Indicated

EPA IAG Behavioral Correlates 50 50

of Varying Noise En-
vironments
In=house Vigliance Task Per- 10

formance in Presence
of Intermittant Un-
wanted Noise in Pri-
mates

TAG Time varying coffects 75
on human response

Effects on Task Por- 150
formance

Subtotals 50 1315 150

Totgls for Indi-
vidual Behavior
Effects

1E}
—
-4
L
23]
-

361 443 290

B
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Agency Project No.

WASA

EPA

504-09-02

Contract

Tahle Fe4
NUISE EFFECTS ON SLEEP
{Page 1 of 1 Pauge)

Reported Funding, Thousands of Dollurs

Project Title Total Pri~ Y FY Ft [ FY FY FY FY

or to Ini- 2 73 74 75 76 7 78 79
tial Year
Indicated

Human Respense to 217 254 142 150 150

the Acronautical En-

vironment

Subtotals 217 254 142 150 150

Quality of Slecp & 0 17

Effects Relaced to

Physiclogical & Paye
chological Implica-
ticns

Correlatlon of Forel:n
and Nomestie Data on
Nolae Effocts on Sleep

Subtotals 0 17
Totals for Nolse Effects 217 254 159 300 150
on Sleep




Agency
HEW/
NEINDS
: -
. t
N Lot
[~}
i
DAp

Projoct No.

N5-07908-07

NS~ 74=2322
(Contract)

DAQA- 6085
(Usa)

(UsA)

Project Title

Wolse =Induced Danf-
nees;  Masking and
Speech Perceptlon

Development of Test
Inetrument [or As-

seading Speach Dig-
crimination in Nolse

Medsage Tranamission
in Nolse

Subtotals

Military Perlormance:
Auditory Perception
and Psychophysics

tuman Engineecing
Studles of the Head and
Neadgear, Helmet Acous-
ties, Welght plus Qther
Fagtors Affecting Par-
formance

Table F-5
COMMUNICATION INTERFERENCE
(Page 1 of 4 Papes)

Reported Funding, Theugands of Dollars

Tatal Pri- Y FY FY FY FyY Fy FY
or ta Ini- 273 764 75 76 77 78
tial vYear
Indicated
461 79
140 100 100

FY
79

100

1310

461 79 140 170 0 100 100
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Apency DProject No,

POD DN=-040712

s}

(usy

DF=-311640
{USAT)

Table P=%
COMMUNICATTON TNTERFERENCE
(Page 2 of 4 Papes)

eported Funding, Thousands of hollars

Project Titlo Total Pri~- FY rY FY FY Y Y Y FY

ar to Tni- 72 rx T4 73 76 77 7 79
tial Year
Indleated

Optimization of 40 40

Spuech Comnunica=

tions in Naval Avia-

tion

Development of Audi- 30 33

tory Screening and

Acoustical Toleovance

Stendards for Sub-

marine/Shiphoard

Teraonnel

Sound Conductien in 26

the Ear Affecting Mili-

tary Communications

Assessment of Hearing 28 36

fn Flying Personnel

126 109 109

suhtotals

'DOD FY 75 data estimated the same as FY 74
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Agency Project No.

EPA

por/
BuMines

Contract

TAG

G0122004

60133026

Table F=5

COMMUNICATION INTERFERENCE
(Page J of 4 Pages)

Projeet Title Total Pri-
or to Ini~
tinl Year

Indicated

Improved Criteria
for Verhal Conmuni-
caticn from Noise in
Schools and Homae En-
vironments

Volce Lovels and Ene
vironmental Noise Condi-
tiong That Permit
Adequate Speech Cotmruni-
cation -

Effect of Age, Speech
Level, learing on Rell-
able Communication

Reported Funding, Thousands of Dollars

FY
72

FY
73

FY
74

rY
75

25

FY
76

200

FY FY
77 78

Subtotals

Aspects of Noise Gener=
ation & Hearing Pro-
cectlon in Underground
Coal Mines

Study of Roof Warning
Signals & the Use of
Personal FHearing Pro-
tactors in [nderground
Coal Mines

7l

59

a7
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Table F=5
COMMUNTCATTON INLERFERENCE
(Page & of & Paupes)

Reported Funding, Thouwands of Dollars

Ageucy Project No, froject Title Total Pri=- Y FyY Ff m FY FY Y FY
: or to Ini- 72 73 74 75 70 77 78 79
tial Year
Indicated
Subtotals 72 8 0
Totals for Commnis
cation Interferecnce 461 275 316 296 200 100 100 230
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Agency

bor

NASA

pon

Prejeet No.

Contract
036369
(Teais No.)

504-29-01

504 29-11

DF 113140

Table =6

COMMUNTTY OR COLLECTIVE RESIONSE

(Pape 1 of 2 Pagos)

Project Title

Measurement of Com-
munity Nolae and Asso-
clated Human Response

Subtotals

Acceptance of Alre-
crafc Operations Tech-
nology Assessment

Acccptance of Alrcraft
Operarions Commnity
Noise

Subltotals

Effects of Alr Forea
Noises on Population
Surrounding ALy Bases

Subtotals

Reported Fupding, Thousands

of Dollara

Total Pri- Fr FY Y ry ryY Y FY ry
or to [nl- 12 73 74 75 7h 77 7H 79
tial Year
Indicated
205 170 50
295 130 50
171 172 2792 160 Ihn
205 319 4o 350 510
378 491 634 510 310
12 4] 0
32 4] ]




v

Agency TProject Ho,

[H160]

Project Title

Evaluation of HUD
Nolse Poticies and
Guidelines

Lffects of Nolsc on
Commuaity Dovelopment

Suhtornls

Effects of Nolse on

Comnunlty Responrn
Related to Annovanca

Identificerion of tn-
virormental Nolse
Tevels for Determining
Cuerulative Dowe Expo-
suras for Njffercat
Population Sepments

Subtotais

Totale for Community
ov Colleetive Response

Table F=~6
COMMUNITY OR COLLECTIVE RESPONSE
(Page » of 2 fnges)

feported Tunding,

Thousands of eliars

Tutal Pri~ Y OFY kY s FY o ¥y Fr
or ta Ini- i 74 T4 75 76 17 8 74
tinl Year
Indieatnd
0 145
225
00 G0
3
!l 20
200
295 410 821 1,114 200 510
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Table F-7
DOMESTIC ANTMALS AND WILDLIFE
(Pnge | of 1 Page)

Reported Funding, Thousands of Dellars

Agency  Project No. Project Title Total Pri- Yo Y Fy FY Fy s
or to Ini- 72 13 T4 75 76 17 78
tial Yecar
Tndicated

DOA 0057475 The Effect af Noise b3 X X

SC~-00945 Pollution on the
Fowl




Table F-8
MEASUREMENT METRODCLOGY AND CALIBHRATION
(Page 1 of 4 Papea)

Repoarted Funding, Thousands of Dollars

Agency Project Ko Projuct Tiele® Total Pri- 'Yy Fry FY F\'l FY Y FY
or te Ini- 72013 T4 75 76 7 75

Ltial yYear

Indicated
HEW/
WINSH Todustvinl Audiomet- h 52 i0

rle and Leuring Cunser-
vation lechnaluny

Vestimate,
TRIOSH does not use the ferm “projecr” for this level of research act ivity,

7
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Agency Project No,

HEW/
NIOSH

pop' DAGD-6739
(UsA)

DN-612146
(USN)

br 313020
{USAF)

py 313030

DF 317570

MEASUREMENT METNOBOLOGY AND CALIBRATION

Project Title

Measurement of Oc-
cupational Noise

Subtotals

Research on Psycho=-
acoustical Problems

Medically Signtfi-

Tahlo F=8

(Page 2 of 4 Pages)

Reported Funding, Thousands of Dellares

cant to Army Aviatlon

Arborne Noise Criteria

for Ships and Sub-
marines

Mechanisms of Nolse Gene
erntion and Reception
as Related to Alr Foree
Bloacoustic Programa

Tatal Pri- FY ¥ FY Fy FY FY FY FY
or te Ini- 72 73 T4 75 76 77 78 79
tlal Year
Indicated
12 44 28
63 96 108
x B85 195
69 74
1 2
92 hH

Bio&couatic Environments
of USAF Aerospace Systems

Bloenvirenmental Nolge

Research Program

IpoD FY 75 data satimated the same as FY 74,

I~
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Agency

bop

lroject No,

DF 314500
(USATF)

DF 316600
{USATF)

Tnble F-8
MEASUREMENT MET 1IODOLOCY AND CALIBRATION
(Page 1 of 4 Pages)

Reporeed Punding, Dollars

Project Title Totnl Pri- Y FY FY FY FY 4 FY
or to Tni- 273 74 75 76 17 78
cial Year
Indicated

32

Davelopment and Up-
dating of Alr Force

Land Use Planning
Procedure with Respect
to Afrcrafc Noise
Measurement and Analysis 13 15
of Alrcraft Noise En-
vironments for Develop-
ing New Air Force Pro-
cedures to Forecast
Noise Exposure

FY
79

Subtotals 337 354 154

IDOD FY 75 data estimated the same as FY 74

HUD

liud Urban Noise Measure= 117 263

ment System

Development of Noilse At- 175 50

tention Measures

Subtotals 117 438 50
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Agoency

NASA

EPA

Dox/
BuMinea

Project No,

504-29~11

Work st
DOC/NBS

50144091

Table F~8

MEASUREMENT METHODCLOGY AND CATLIBRATION
(Page 4 of & Papes)

Project Title

Characterization of
V/5T0L Nolsea

Instrumentation and
Meagurement Systems
for Woise Exposure of
Individuals

Portable Calibration
Instrumentation for
Audiodosimeters-=Feasi-
bllity Study

Totals for Measurement

Reported Funding, Thausands of Dollars

Total Pri- FY FY FY FY FY FY
or to Ini- 72 73 74 15 76 77
tial Year
Indicated

532 409 404

24 32 1]

FY
18

FY
79

Methodology & Calibratioen 1,073 1,344 916
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APPENDIX G
ADDENDUM

This appendix is included in the interest of being complete. It
contains a project received too late to be Incorperated inte the report.
The project would have been considered in the measurement methodology

. and callbration category. TFiscal data in the report do not reflect
the funding for this project.
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Prediction and Reduction of the Noise Tmpact
Within and Adjacent to Army Facilities

US Army Construction Engineering Research Laboratory

Project No: 896-06-001 1 July 1974

1. TECHNICAL ORJECTIVE: To develop methods to quantitatively prediet
the nolse pollution impact of Army operations, ineluding blasting, heli-
copter operations, industrial plants, ana transportation, on civilian
and military populations and to develop anu assess weans to reduce the

noise impact of such operations.

2. APPROACH: In conjunction with other Army and governmental agencies
such as the Environmental Protection Agency, the means to predict the
noige impact of Army activitles and/or facilities will be created and
tested, The prediction will be a composite of all noise sources and will
form "equal noisiness" contours which can be overlayed upon land use maps
to pgraphically expose incompatible zones. Based upon the predictions,
operational and physical means to reduce the noise impact will be con-
gidered and evaluated for cost, effeect upon Army operations, and effec-
tivenass in noise mitigation.

3. PROGRESS: 73 07 to 74 06. The nolse prediction model for blast noise

has been conpleted and initially rtested. Field nolse measurements have
been completed on the Army inventory for rotary wing aircraft. When ana-
lyzed, this data will go into the Tri-Service Aircraft Noise Impact Pre~
diction Computer Program and enhance the Army's ablility to predict noise
impact of rotary wing aircraft operations, Construction has begun on
unmanned noilse monitoring equipment which wlll be placed in the environs
of a focility to test the nolse impact prediction technique. Work has
been initiated to quantify the human reaction to blast noilse into terms
and units vecognizable and relatable to other nolse sources.

4, OVERALL PLAN:

a. The means to predict and reduce the noise impact of wilitary fa-
cilities will be created. One physical measure will be used to rate all
of the various nolse sources from the following classes:

(1) Blast noise;

(2) Tixed wing aircraft;

(3) Rotary wing aircraft;

i S, Mt




AGUW 210V BV AD3H

et 2 T L R e R B ah e mm e

e e e =
R e L Wb

(4) Mobile equipment;
(5) Fixed equipment and installations.

To the extent applicable, measures recommended by the Federal Environmen-—
tal Protection Agency will be employed.

b. This work is patterned after Air Force work on the prediction
of noilse Impact from fixed wing afreraft. Essentially an iterative
procedure must be followed for each of the above classes of sources
(except fixed wing which the Air Force has completed) in order to de-
velop an accurate prediction method.

c. Actually there are two predictions involved; physical and psy-
choacouatical with the psychoacoustleal prediction based upon the results
of the physical prediction. Thus, in the iterative testing for accuracy
two specific tests must be employed; one for the overall physical pre-
diction, the other for the predicted psychoacoustical response of the
community.

d. The following program steps must occur within each class of
sources in order to create an accurate prediction submodel for that class.

(1) Tirst of all, a trial noise impact model 1s created for the
class and a computer prediction program is created based upon the model.
Initial deficiencies In the data base are ldentified, These data de-
ficiencles are of two types: psycheacoustical data and physical data
which include data about the source, the path, and the recéiver.

(2) Documentation is prepared for the computer program explaining
its use. This documentation includes creation of a manual that Informs
facilities of the manner in which they are to compile operational data
for sybmission into the computer program and subsequent generation of
impact contours, creation of an operations manual dealing with the use
and operation of the program, and creation of a programmers manuzl deal-
ing with the detalled program description such that other military ac-
tivities can implement the program at various data processing centers.

(3) Computer generated results are obtained for use by the varlous
installations and for testing the accuracy of the prediction. Based
upon the prediction model and the computer program, a manwal is created
so that the facilities are able to interpret the computer results and
can understand the noise Impact that their facility creates. ;

(4) FElectronic instrumentation is created which monitors the phy-
sical (acoustical)} energy arriving to various points in space. This i
measured energy is compared with the physical prediction. Discrepancies
in the prediction dictate the need for alteration of the model and the
need for additional physical data.

6-3



(5) Community surveys are conducted to asgess the community re-
sponge to its acoustical environment. The results of the surveys are
compared with the prediction of the community response. Digcrepancies
in the prediction dictate the need for alteration of the model and the
need for additional paychoacoustical data.

{6) A manual is prepared on the medans to lessen adverse nolse
impact.

{a) These means include a variety of methods such as scheduling
changes, loeation of changes, orientation changes, equipment changes,
attenuation struetures, attenvation devices, and land use changes.

(b} All of the mitigation methods are evaluated with respect to
the attributes of ability to reduce noise impact, cost, and Limpact on
Army programs.

e. As the submodels for the various classes of sources are created
and tested they will be combined into a single overall predicticn model
with its asgoclated computer program and implementation manuals. These
manuals are similar in nature to the manuals described above but deal
with the entire prediction rather than subclass,

5. WORK TO BE ACCOMPLISHED IN FY 75:

(1) Analysis and reductlon of physilcal data including:

(a) Correlation of 20,000 blasc data with 800 weather-sound velo-~ .
city data points, (December 1975)

(b) Reduction of Totary wing data inte raw 1/3 octave data and
into unics which ecorrelate with human response. (April 1975) :

(2) Adapt and create software for using complete rotary wing air- ;
craft data using the Air Force Program us a point of beginning., (air :
Force Program only considers frequency above 50 hz - helicopter may
peak at about 23 hz,) ‘(February 1975)

(3) Poychoacoustical tests and data apalysis including:

(a) Results of rotary wing test. (December 1974)

(b) Results of pllot blast noise tests. {January 1974)

{4) User manual to describe form and presentation of helicopter
data to the computer £rom the installation will be ereated. (July 1975} -

{S) Programmer and operations documentation of the blast noise
computer program (contour portion) will be created. (February 1575)

G=4 i
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(6) As a special consideration of mobile sources, the effects of
traffic noise to residential (barracks and family housing} structures
(quantified in distance from traffic areas will be considered using HUD
data as a base or point of beglmning). (June 1975)

{7) Testing of the physical blast noise prediction will be imple-
mented by!:

{a) Constructing measuring system (same as being built for EPA) ~
our testinpg equipment will include blast monitoring capabilities while
EPA's will not. (January 1975)

(b} Test of the system in the field and evaluation of monitoring
results. This will be an on-going activity with periodic evaluations.

(8) Set up for new blast measurement to explore the effects of
different climate and terrain. The measurcments will take place in
FY 76, {(July 1973)

{%) Initiate by contract community surveys to assess the response
to facility blast noise., (March 1975)

6. WORK TO BE ACCOMPLISHED IN FY 76:

(1) Results of initial social survey/community response with re-
gpect to blast noise. (January 1977)

(2) Results of blast noilse poychoacousticsl tests., (January 1977)
(3) Inclusion of vehlecular and fixed sources. (All Year)

(4) Additional blast and possible rotary-wing measurements. {All
year, including analysis)

(5) Implementation of blast nolse and rotary wing aircraft classes
with the DOD manual {omit vehicle and fixed noise sources), (All Year)

(6) Continued base monitoring to test physical prediction. (All
Year)

(7) Preliminary attenuation and mitigation work with respect to
blast noise and rotary wing aircraft. (All Year)

G5
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7. Funding Summaxy (Dollars in Thousandsa)
Commit- To
ment FY74 FY75 FY76 FY77 FY78 FY79 Complete
CFY-1 CFY BFY BFY+1 BFY+2 BFY+3
In- 195 175 250 250 250 250
House
Outw~of= 35 75 45 45 45 80
House
: Other 20 10 85 80 80 80
: 250 260 380 375 375 375 450
|
i
i
!
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TECHNICAL REPORT DATA
{Please read Iastrictions on the reverse before completing)

1. REPORT NO. 2

600/1-75~001

3, RECIPIENT'S ACCESSIQN NO.

4. TITLE AND SUBTITLE
Federal Nolse Effects Research

FY73-FY75

5 AEPOAT DATE
March 1975
5. PERFORMING ORGANIZATION CODE
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