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Section 1
INTRODUGCTION

-’

1.1 PBackpround

Recent efforts by the Federal Government, and several state and local
povernments to control environmental noise in an effort to reduce noise exposure
of the population broupht out the need for uniform, standardized sound
measurement methods, human response evaluation and analysis of noise control
effactivensss. Although the voluntary standards system coordinated by the
American National Standards Institute (ANSI) has been and is presently providing
through its various committees concerned with sound, a broad spectrum of
standards on physical acoustics, bioaccustica, noise emission by various sources
and its control, it became obvious that the wvarious legislative and regulatory
needs required additional, somerimes sliphtly different standards from chese
available, Freguently, repulatory agencies are committed to mandatory time
schedules and require standards reflecting the present state of lmowledge that
are not avallnble and cannot be produced as voluntary consensus standards
without adequate lead time, Since these repulatory efforts are rapidly
increasing, it can clearly be foreseen that the need for additional and/ox
updated standards also will increase.

To anticipate these neaeds and to provide for a coordinated program of
standards development of the voluntary system te satisfy povernment
requirements, the ANSI Executive Standards Council established in 1976 the ANSI
Standards Planning Panel on Nolse Abatement and Control, This panel, composed
of representatives from the various socileties with an interest in neise
standards and from regulatory agencies, issued a report ("Assessment and
Recammendition: Report of ANSI Standards Planning Panel on Nolse Abatement and
Control™)™ garrying eut the Planninp Panel's mission to: (1) identify
standards needs and their priorities and scheduling requirements, (2} determine
1f there are standerds projecta covering the scope of the needs (3) identify
standards developing organization most capable of carrying out the mission, (4}
endeavoer to have the project initiated in a standards developing organizatton.
Mme of the eritical action items recommended in the Planning Panel's report is
the convening of a conference workshop on "Development of Standards for
FavIronmental Sound" te prepare (1) "a detailed, integrated development plan for
voluntary standards, ineluding priorities and research requirements, for
megsurement and evaluation of sound in communitles, rooms and industry, and for
basdie standards necessary to support measurement and evaluation of source sound
onlsaion and {ts control and (2) guidelines for the use of writing groups. in the
federated voluntary standards system, which are endeavoring to develop standards
for the measurement of source sound emigsion, with particular emphasis on
relatinpg the Intent of the measurement gtandard with the ease of use, accuracy
and approptriateness for its purpose."

lhvnilable from the American National Standards Instirute, 1430 Broadway, New
vork, NY 10018,and from the Acoustical Soclety of America, 335 East 45th Street,

New York, NY 10017.

e ek e i bl Apam e ST
YT RSt



Tn response to this recommendation such a workshop was organized and
managed by the Acoustical Soeiety of America under the auspleces of the ANSI
Standards Planninp Panel on Noilee Abatement and Control and wag sponsered by the
U. 5. Environmental Protection Agency in ceoperation with the National Bureau of
Standards. It was held Dec. 7-9, 1977 at Deerfileld Beach, Flerida, with the
administrative support of Florida atlantic University. Participants came from
many voluntary standayds organizaticns including the Acoustical Socilety of
America, ANST, The American Socilety for Testing and Materials, and the Seciety
of Automotive Engineers and several federal agencles iIncluding, In addition to
EPA and NBS, the Department of Labor, Transportation, Health, Pducation and
Welfare, Housing and Urban Development, the U, S. Air Force, U. £. Navv, and the
General Services Administration. Additional participants came from state
povernments, Induatry, universities and acoustical consulting orpanizaticns (for
List of Participants see Appendix Al}, The participants contributed to the
workshop as individuals, not as representatives of their organizations.

The results of the workshop are presented In two separate documents
according to the two goals listed above! the report on "Guidelines for the
Preparation of Procedures for Measurement of Source Sound Fmlssion" and the
present report "Plan for the Development of Voluntary Standards on Environmental
Sound in Response to Federal Agencilaes' Needs."

1.2 Operation of the Workshop

Rixty~-eight people artended the wvorkshop. Thirty-~two were assigned to the
"gpuidelines" and thirty~three to the "planning" division according to expertise
and organirational background., The three others represented project management,
ANST staff, and the editor of this report. Care was taken to have halanced

-repreaentation on all groups. Most participants had received assignments ahead

of time and after opening presentations and agreement on purpose and poals
detailsd discussion and collection of material took place in small werking

groups.

The resules of the working groups' analyses and recommendations ware
presentod to all workshop participants to benefit from broad discussion and all
possible dnputss - The final accumulation and editing of the reports took place
after the workshop and all participants were given another chance for review and
comments. An attempt was made to incorporate all opinions and suggestions.
When conflicting opiniona existed they were resolved by the working proup
chairpersons, the division chairpersons or the editor. Although an attempt was
made to achieve a consensus document, final responsibility for the plan
reprasented rests with the five persons vho chaired tha plannipg division and
with the editor,

1.3 Introduction to the Plan

~ In its structure, the report follows the organization of the planning
division effort, Sectien 2 covera the results of the working group efforts:

s
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Suctlon 2.1 covers physical acoustics and instrumentation. After analysis
of the standards requirements for the various noise sources identified (2.1.1),
Lhe recommendations with respect to standards actiens and rescarch requirements
are presented (2.1.2),

Sectlion 2.2 covers human response. Requirements arc broken down in terms
of hearing hazards, annoyance and speech interference (2,2.1) and
recommendat lons presented the same way as for physical acoustics (2.2.2).

Sectlon 2.3 deals with nolse control elements, analyzing needs and
applicable standards in 2.3.1 and recommending standards actions according to

Judged priority in 2.3.2.

Sectlon 3 presents the overall plan and priorities in the form of summary
tables and illustrates in 3.2 how the plan is responsive to the regulatory and
other needs of selected agencies {EPA, DOL, the National Institute of
Occupational Safety and Health, HUD, DOT). Although these tables are in no way
exhaustive, they were considered important to illustrate the large number of
standards frequently required from each of the three subareas to satisfy one
single regulatory objective.

Section 3.3 econtains the recommendations emarating from the workshop.

The review of standards requirements was conducted by means of uniform
worksheets, developed for this purpesa whieh summarize, for each technical
subarea, or potential standardization area identified, the findings of the group.
A sumple worksheet appears at the end of this section.

The detailed worksheets used by the groups are attached as Appendices A3,
A4, and A5, The report is not to be looked at as a rigid plan fixed by consensus
agrecment to be ocxecuted on a preset schedule by the organizations involved or
addressed, but rather as a working document to facilitate communication and
collaboration between regulatory agenciles, standards development coordinating
bodies suech as ANSI's Acoustical Standards Management Board, and the standards
committees producing the actual standards. The plan should also help ANSI,
other voluntary standards setting organizations, and Government agencies who
participate in international standards actlons to coordinate and harmonize
internatioral standards developments with existing U. 5. standards and plans for '
the future., The plan Is expected to change with the input from each of these
bodivs using 1t as a working document and it is hoped that the plan can be
updated as the regulatory needs, the standards output and the research
requirements change with time.
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Section 2
PLANNING RFEPORT

2,1 Thysical Acousties

There are a wide varilety of standards needs iIn the peneral areas of noise
emission of moving and staticnary noise sources, measurement of sound pressure
level, iInstrumentation, community noise, and gound propagation. The following
subsections analyze these needs In the area of physical acoustics, and recommend
standards actions. A table which outlines a development plan for physical
acousties standards includinp research requirements necessary for future

standards development 1s presented,

The Planning Panel Worksheets in Appendix A3 detail the needs, activities
and future actions for individual standards within the broad categories defined

above.

2.1.1 Analysis of Standards Requirements

The key issues in the general areas of interest in physical acoustics are
listed below and the impertance of various areas 1s indicated, For more
details, the reader should review the detailed planning panel worksheets in

Anpendix Ad.

The peneral conclusione and plan for each area within the scope of the
planning division on physical acoustics are piven below.

2.1,1.1 Noise Emission of Moving Noise Sources

It was racopnized that although a large number of standards for particular
moving equipment exists, there is no series of basic decuments similar to those
beinpg developed for stationary noise sources which can be used for moving
sources, It was concluded that it would be desirable te set up & working group
to consider such toplcs as test measurement criteria, correction of test data
to reference conditions, definition of appropriate descriptors and test result
reporting, including correction of data for other conditions (e.g., distance

eorrections).

2,1,1,2 Noise Emisaion of Stationary Noise Sources

The nofse emlssion of stationary sources can be described in terms of sound
power level, Measurement of sound pressure level is covered in section 2.1.1.3.

Repulatory uses for specification of noise emismsion in terms of sound power
level aret (1) to estimate the sound pressure lovel on & measurement surface at
some distance from a source, {2) to be used as part of a repulation design
eriteria or (3) for noiae labeling purposes. The sound power level output of a

ek oS At



noige source is a fundamental property of the source and one can relate this
power level to sound pressure level at varying distances from the source. 1In
practice it is difficult to determine sound power level except in a well defined
acousatical envirconment, Tt is then necessary to relate the sound power level to
the sound pressure level at varying distances and directions from the source
when situated in a typical room or environment. If a basic set of measurement
procedures for sound power level are developed, including simple survey types
whose precision and accuracy are clearly related to the more exact laboratory
types, it should be feasible to regulate or specify the nolse emission of
stationary sources using the sound power level as the basic descriptor.

Work on a series of "frame" documents is proceeding as rapidly as possible,
The 180 standards in this area are moving more rapidly than the national
standards; it is planned to complete the natlonal work as soon as is feasible,

Another araa of interest 1s the rating of machinery noise and the
deternination of noise emission using a reference sound source., ANSI standards
already exist for rating machinery noise and related international standards are
being processed. Research is required to determine how best to utilize
refarence sound sources, except in the case of measurements in reverberatiom
rooms where reference sound scurces have been used for approximately 20 years.

2.1.1.3 Measurement of Sound Pressure Level

There 18 an ohvious need for techniques for measurement of aocund pressure
level by all federal apenciea concerned with noise. The basic ANSI standard in
this arsa is S§1,13. This document gives guildance for positioning of microphones
around sources and guidelines for ambient noise measurements, However, the
sections dealing with fluctusting and time varying noise need to be improved.
Therea is 2 need for a specific standard for other measurements of sound
pressure, particularly at the operator's position of a machine and in rooms. A
definite need axists for standardized techniques for sound surveys in industry

and in communities.

A bettar knowladge of the directional properties of sound fields in
indugtrial situations would be extremely useful in future standards specifying
calibration of dosimaters and other devices used to monitor noilse exposure,
Directional microphones are available and thus thig toplc appaars to be a
regearch item,

2,1.1.4 Insatrumentation

Since saveral documents on inatrumentation are needed, as shown below, the

ANSI 51 committee should Inerease ita activity in the area of instrumentation.

There (s a clear repulatory need by 0SHA and NIDSH/MESA for a standard on
dosimeters, and work on a proposed &tandard in this aren will be expedited.
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A standard on fleld callbrators for sound level meters would be of value
lur all federal agencles concerned with aceurate measurement of nolse. Although
the detalls te be included In such a standard still have to be delineated, it
appears that work 1n this area should be started immediately,

A review of current standards on filters {octave and one-third octave)
used in nolse analysis led to the conclusion that our current analog standards
are generally satisfactory, However, some effort should be made to identify
those problems that may arise when digital filterinsg is used. There is also
a need for a new class of filters having greater attenuation in the frequency
regions outside the filter's nominal passband,

On the subject of other digital analyzers there is a nced for a general
standard covering the testing and characteristics of [nstruments that process
acougtical data using digital means., These include digital spectrum analyzers
and community nolse analyzers., The community noise analyzer is of particular
interest. It was concluded that organization of an Informal meeting of users
and producers of community noise analyzers would identify many of the problems
that oxist with measurenments made using these instruments.

Tt would be very degirable to have a standard on an integrating sound
level meter. Several draft documents have alrveady been produced in the United
States mnd thore is work beginning on the i{nternatjonal level. Specification
of the characteristics of these Instruments should be expedited.

International specifications for sound level meters are undergoing a
thiorough revision at this time, and there will be a need to revise the current
ANSI standard (ANSI §1.4-~1971, R1976). Issuance of a new national standard
on sound level meters will have a signifdicant impact on all regulatory agencies
and other agencies making or specifying noise measurements, The physical
characteristics of the sound level meters specified in the new standard must

be carefully considered.

2.1.1.5 Community Noise

Making mecasurements in both time and space for purposes of determining
compliance with regulations for land-use planning represents a problem in
ptamdardization, Particular problem areas to be faced in developing standards
are the elassif feation of noilse surveys and determining the accuracy of
wmeasurements vons ldering both spatial and temporal varilability. An existing
S1 Working droup In thils arca 1s beginning its work and will attempt to use the
results af recent EPA-sponsored studies on community noise.

doboboe Soumd Propagat Ton
;
The neaod for standards In four key arcas of sound prapagation aro:

I, There 1s no exlsting standard method for evaluation of barriers,
Tlyis applies particularly to barriers used outdeors to shield communities from
the effects of highway noise. While there was no generasl agreement as to whether
this work should be performed by ASTM or ANSI, rhe need was clearly identified.
Ihis is discussed in greater detail in Section 2.3 under Noise Control Elements.



2. A nced was also djdentified for guldelines for the description of

sound propagation {n urban environments, This Includes atandard methods for
estimating the levels in ¢ .ty streets and other bullt-up urban areas.

3. In the area of iInfluence of atmespheric turbulence and ground effects
on sound propagatlon, an S! committee han nearly completed work on a decument
describing absorption of sound in the atmusphere. However, a new decument
that would describe the effects on sound propagatlon of both wind and temperature . 1
is needed,  The effects of findite acoustic impedance of the ground also must
be dncluded. |

4, Reparding the actennation of bandas of noise, a standard similar to
that described above except dealling with all frequency dependent mochanisms
uf gsound attenuation is required, This standard would take into account the
gspectrum of the noise, the height of the source above the ground and the
vffects of the finite acoustic impedance of ground surfaces,

2.1.1.7 Standards Requirements

Table 2~1 shows recommended standards actions and research for major areas
in physical acoustics as detalled below.

2.1.2 Recommendations

The following recommendations are made with respect to future voluntary
standardizacion in the area of physical acoustics:

2.1.2.,1 Standards Actions

Noise Emission of Moving Sources: . The chairman of the ANSI S1 committee
should appeint an ad hoc group of specialists in measurement of woving noise
sources .to meet with the standards management of the Society of Automotive
Engineers and the ANSI Acoustical Standards Management Board to discuss the
agsignment of this project to a standards writing group. Currently, there is
no working group on moving sources closely attached to §1, except for §51-72
(53) on motor vehicle noise and S51~73 (S3) on aircraft noise. Both these
vomml ttees are the ANST counterparts of SAE committees.

Nolac Emlssion of Stationary Sources: Working Group §1-50 should move as
rapldly, as possible to complete work it began several yearz ago on the series
of documents on neise emission of stationary sources. The first priority is
to complete thwe draft division of ANSI standard 51,21 Sound Power Levels of
Small Sources in Reverberation Rooms Inte twe parts, $1.31 (broad band sources)
and §1,32 (discrete frequencies and narrow band sources). The second priority
[s to resolve the negative votes on draft 51.33 (source in special rooms). As
soon as the 180 lssues standardg 3744 and 3746, work should be completed on
corresponding national documents. It 15 expected that the international work
will bejcompleted during 1978, Research should be encouraged in development .
of applications of the reference sound source method to the determination of
nolse emission in other than reverberant environments.
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Sound Pressurce Level Measurement: A document on sound pressure level measure-
ment at the operator's position should be prepared by 51 as soon as a corresponding
Internatlonal document is available. 81 should encourage the completion of the
work on an ad hoc group on fluctuating nolse. This Information should he dissemilnated
as soon asg possible, perhaps in the form of a draft standard for trial and review.

The ANSI Acoustical Standards Management Board should contact the American
Industrial HNyglene Association regarding development of a standard for sound pressure
level measurecments in industry,

81 should encourage the development of techniques for directional sound pressure
measurements in industrial situations.

Instrumentation: The draft dosimeter document should be finalized as soon
as possible.

A chairman for the 81 working group on calibrators for sound level meters
ghould be named and this committee instructed to write a standard on field calibration

as soon as possible.

A meeting of individuals involved with the design and use of digital filters
should be held within the next six months to identify problems with the measurement
of the characteristies of digital filters according to current ANSI specifications,

A group of manufacturers and users of community noise analyzers should be
agsembled for the purpose of discussing difficulties with the use of these instru-
ments such as problems that arise in interpreting the data obtained in using these

instruments,

A draft standard on integrating.sound level meters should be prepared as soon
as feasible.

When the consolidated revision of IEC 123, 179 and 179a on sound level meters
and precision sound level meters is available, 1t should be proposed as an §1
standard, Broad input from government regulatory agencies and other agencies should
be solicited relative to the effects of the new standard on current measurement
practice within the United States of America. '

Community Noige: The new ANSI Working Group, S1-62 (53), should he encouraged
to complete a droft as soon ar possihlae.

Sound Propagation: The Acoustical Standards Management Board of ANSI should
asslgn preparation of a standard on noise reduction by barriers to either ASTM or

HE

The current Sl working group on atmospheric absorption, 51-57, should be
redirected to begin work on standards deseribing the effects of atmospheric turbulence
il pround effects on sound propagation and also to consider the attenuation of bands
of noisec. A new chalrman and new personnel for this working group will probably
o aceded,

An ad hoc group shauld be set up to make a more detailed proposal on a
standard for sound propagation in an urban environment. This group should report to
the chairman of 81 and be the precursor of a new working group in this area.

b 1 = e ek A o e 14 e kot s e e A v
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2.1,2,7 Rescarch Requirements:

Moving Noige Sources: Research 1s required to determine criteria to be used
for the flatness of the test site and the extent of the required cleared area for a
glven degree of accuracy. Research is also required to specify the tolerable degree
of surface roughness and the optimum placement of the test micropliones.

Staticnary Noise Sources: Considering the current stage of development of
stationary neise source test procedures, it would be desirable to make a number of
tests on a wide variety of noise sources in order to verify the test procedures
which are specified in the document. This research would also serve &s the basis
for the revision of existing standards. Research is also needed in the development
of a method of using the reference suund source for noise measurements in free field
ecnvironments, Basic work also needs to be done to determine sound pressure level
when the sound power level of a source is given.

Measurement of Sound Pressure Level: Current ANSI procedures for measurement of
burst noise (ANSI S1,13) are not satisfactory because they merxcly specify an instru-
mentation system and oscilloscepe for viewing the waveform. This situation will be
partielly remedicd by publication of a new standard on impulsive nolse currently
in the letter ballot process. Research is also required to determine the directional
nature of sound fields in industry. The research should be directed towards deter-
mining under what conditions measurements made using a personal noise dosimeter may
be invalid.

Community Noise: In order to complete a community nolse standard, research is
needed in error analysis, studies of sampling procedures for typical patterns of
community noise and studies of the spatial variahility of noise fields.

Sound Propagation: With respect to barrier design, fiecld studies are needed
to validate currently used design procedures. Considerable research 1s needed in
the development of propagation models for urban areas including atmospheric and
ground attenuation effects. Research 15 also needed on the effects of scattering
of gsound through atmospheric turbulence, the nature of the turbulenct fluctuations in
wind velocity and temperature near ground surfaces, the preopagation of souad at
shallow grazing angles and on the effects of vibration of vegetation, shrubs, and
trees. .

Rescarch 1s also needed regarding techniques to be usced for specifying
attenuntion of bands of nolse, The-attenuation of discrete frequency tones [s
reasonably well understood and is the subject of an ANSI standard which should
be publlahed (n the near future,



Table 2-1
RECOMMENDED STANDARDS ACTIONS AND RESEARCH
IN MAJOR AREAS OF PHYSICAL ACOUSTICS

STANDARDS ACTION RESEARCH TOPICS

Noise Emission of Moving Sources

Criteria for flatness of test site; Tolerable
degree of surface roughness; Optimum place=-
ment of test microphones,

Fdrmation of a working group in Sl

Noise Emission of Stationary Sources

Development of applicaticns of the reference
sound source method; Verification of test
procedures on a wide variety of sources;
Determinatioen of sound pressure level when
sound power level 1a sriven.

Completion of a series of standards,
$1.30-81,36 (19XX}, for a variety of
sources In various environments.

Sound Pressure Level Measurement

Technique for directional sound pressure
measurements in industry; Determination of
conditions that invalidate measurements
made with a personal noise dosimeter.

For industrial purpogses: Development

of standards for measurement of SPL at

the operator's posaition; Sound pressure
level in an industrial setting; Completion
of work on fluctuating noise.

Instrumentation

Completicn of dosimeter standard;
Development of gtandards on field
calibration of sound level meters and
integrating sound level meters;

Meetings to analyze problems of
measurement of characteristics of

digiral filters and use of community noise

analvzers.

Community Noise

Error analysis and sampling procedures;

Completion of drafc standard
Spatial variability of noise fields.

o
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Table 2-1 (fontinued)

Scuad Proﬁagation

Developrent of atandards on ground effects

on propagation of bands of noise;

Investipgation of sound propagation in an

urban enviranment.

14
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Progation models for urban areas including
atmospheric and ground attenuation effeects;
Effects of atmospheric turbulence, wind -
velocity and temperature near ground
surfaces; Propagation at shallow grazing
angles and effects of vegetation; Atctenuatiop
of bands of noise.
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2.2 Human Response

Federal agenciles with missions concerned with the adverse effects of noise
must of necessity consider the effects of nolse on the health and welfare of our
nation's citizens. The bases of any noise-related standardization program must

l ¥ be rooted in human response to noise.

| ] The effects of noise on human behavior can be categorized into three areas:
* 1) hearing and damage to hearing; 2) annoyance and 3) interference with speech

and communicatien. The properties of nolse are a function of frequency, ampli-
tude and time. As described in the prevlious section, Physical Acoustics, one
can analyze noise for its spectral content, measure its sound pressure or
intensity level, and monitor its variation with time. All these measurements
specify noise physically. However, how do these physical properties affect
human response?

Research that has already been done in this field has shown that the parti-
cular descriptor, or combination of the noilse parameters, that is significant
depends upon which human factor is being considered. A particular descriptor
may be appropriate in measuring the effect of noise on damage to hearing and a
different descriptor may be appropriate in estimating human annoyance. Standards
in the area of human response are used to define descriptors. It 1s these
descriptors that form the basis of standards relating to noise control, and help
determine the type of physical measurement to be made.

N 2.2.1 Analysis of Standards Reguirements

2.2.1.1 Bearing Hazard

i One of the primary standards requirements in this area is the development of
i tables specifying noilse exposures that will just produce a given amount of noise
k induced permanent hearing loss at specified frequencies in given percentages of
4 the population., This standard would consider not only steady-state noises of

i given durations (including exposure times greater than elght hours per day) but
S also the hazards from time varying and intermittent noises. The nelse descriptor
: would have to be defined for this partiecular tabulation but in all likelthood
would involve some weighting scheme such as A-weighting. The acoustic properties
of impulse/impact noise and its effect on people are sufficiently different from
steady-state noise that a separate standard should be developed to outline the

‘ hazards of this particular type of sound, For the immediate future a standard

4 should be developed which would relate hearing loss to the peak sound pressure

I level and effective duration of the impulses as well as the number of impulses.
£ T™iis standard should also provide a means for evaluating the effect of various
tmpulae combinat Llons as well as the combinatlon of impulse and steady-state

i nuise.,

As an ald in wrliting standards relating hearing hazard to nolse exposure

it toothier type of standard is necessary. This standard would require the development
ol tables expressing the deterioration of auditory semsitlvity associated with

the aglng process as well as the wear and tear on the auditory system due to
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the experience of noises in everyday living. This standard might require four
separate tables indicating changes in auditory sensitivity as a funetion of age:
1) individuals whose hearing has been affected by the aging process (pure presby-
acusis); 2) individuals affected by aging plus the average amount of otologic
disease; 3) those affected by age plus the noises experienced outside of the
oceupational environment in everyday life; and 4) those affected by all of these
factors; aging, environmental noises as well as otologic disease.

New criteria for hearing impairment and/or handicap should be atandardized.
Such a standard would be beneficial to federal and state regulatory agencles in
determining the risk associated with a given exposure to nolse, establishing
permigsaible noige exposure limits and finally assisting in determination of
compensable oeccupatienal hearing losses.

Federal agencies concerned with the hazards of nolse exposure to hearing
have an inherent interest in hearing conservation programs. These programs
involve the testing of hearing and protection of hearing from the adverse effects
of noise environment., The reliability and vallidity of the hearing test results
depends upon equipment calibration, hearing test procedure, and test conditions
such as background noise. With respect to calibration, the present ANSI standard
specifications for audiometers need to be expanded to include self-recording
audiometers hecause of their wide use in large scale hearing programs in iodustry
and the military services. In the future, specifications for computerized data
handling systems and for computer microprocessor systems for measuring hearing
sensitivity will be needed because of their Increasing use in large acale hearing
programs. Circumaural earphones have become popular in industrial hearing testing
programs. Use of this type of earphone dictates standardization of a coupler
guitable for calibrating the earphone response.

The importance of audiometer calibration has been recognized in hearing
conservation programs developed thus far., As a result of the increased involvement
in hearing conservation by federal agenciles as well as private industry there has
been a flurry of development of systems which are commercially available fox
calibration of hearing test equipment both in the field and in the laberatory.

If the calibration is teo have any value, the equipment used for such a calibratiom
must be precise. This is true both for the complete calibratinn as well as the
dailly check. Thus far no standard exists in this area and therefore the standard-
ization process should be initiated, :

The need for a standard test methodology for conducting measurements of
pure tone hearing sensitivity has been recegnized by the voluntary standards
progran. Stcondardization activities in this area are in progress with a published
astandard anticipated in the near future.

A new standard has just heen published which establishes the maximum
permisnible noise level for testing hearing of pure tones down to the present
rufercnce threshold hearing level., This standard now awaits evaluation under
in-use fleld conditions.
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Several areas which merit consideration for standardization In the ares of
hearing protectors include: 1) physical method for measuring effectiveness of
insert-type hearing protectors, 2) physieal measurement of ear plug effectiveness
for quality control purpeses, 3} measurements of the effectiveness of nonlinear
hearing protectors, 4) standard procedure for monitoring hearing protector perfor-
mance in the field, 5) standard specifying the comprehensive performance of
hearing protectors Iincluding neise reduction, diserimination, warning signals,
wearablility, ete. The standardization program for hearing protectors requires
extensive literature research as well as laboratory and fileld research if suitable

documents are to be written.

2.2.1,2 Annoyance

A national standard exists which permits the calculation of the loudness of
neise from the acoustical properties of a broad-band, diffuse and steady state
sound., This standard, ANSI S3,4-1969 (R1972), does not consider the contribution
to annoyance or aversiveneas of other acoustical factors such as sound duration
and tonal components, and should be revised to inelude these relevant varisbles,
(There 1s an SAE standard that doeas this, as well as FAR Part 36 and ICAO Annex 16.)
Descriptors and criteria suitable for relating subjective response to time-varying
acoustical environments for both single events and cumulative exposure are
necessary. Once these deseriptors and criteria are established, equipment
performance requirements and procedures for measuring time-varying sound levals
should be refined, specified and standardized. To begin with, a separate standard
should be written to assess the effects on human annoyance of impulse and impact
noilses such as sonlc booms and quarty blasting and artillery fire, Eventually,
however, perhaps a single standard could encompass the ennoyance of all types of
noise including steady-state, fluctuating, intermittent, cyclic, and impulslive
noise with consideration given to spectral features, This all-inclusive standard

would certainly he a long term goal.

An airborme noise may also contribute to the overall annoying or aversive
effects on human response by subjecting the whole body to vibratioen as well as
auditory effects. At least four different standards were identified in this
areat 1) safety limits for whole body vibration exposure; 2) effects of vibration
on task performance; 3) effects of vibration on comfort and annoyance and development
of criteria for acceptability; 4) human response to combined noise and vibration

environments.

Increased concern by the public with the steady growth of environmental noise
In residential areas has resulted in activity by federal, state and local govern-
ments deslgned to promote an acoustic environment in the home which will assure
the preservation of a desirable quality of 1life, This 1s particularly important
with the fnereased use of multi-family dwellings. Standards are needed which

will ussure protectlon againat intrusicn from adjacent units or from the outdoors
and Lhe preservation of acoustical privacy in our homes. Criterlia for adequacy
of Lhe aeoustical environment in rooms used for purposes other than residential
should be spectfied (classrooms, auditoria, theaters, ete.). Standardization

activitles should proceed 1In developing criteria for steady-state room nolse, and
tine-varying room noise. Underlying both of these atandards would be a method
for measuring and quantifyling room noise.
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One adverse aspect of noise is its ability to interfere with sleep. Undoubtedly
this property contributres to overall annoyance with the nelsz environment as well
as the potential for decreasing productiveness by increasing fatigue through
lack of sleep of the ecxposed populacion, At present there arc no natlonal or
international standards ILn this area. This area of standardization deserves
attention but would require considerable time to develop and must therefore be
congiderad o long term standardizatilon project.

A common method for establishing the aversive or annoying values of sound 1is
a survzy of community attltudes, There wmust be guidelines established for
defining asd measuring human behavior and attitudinal respenses to environmental
noise. ‘These guidelines would include uniform definitions for relevant response’
and significaat aconstical variables., They would also include a descriptlen of
basic methednlogy for messuring and assessing the variables in order to minimize
the response blases and to facilitate comparison of data among different studies
of the impact of noise on human response., The development of such guidelines
could be accomplished in a relatively short time.

2.2.1.3 ‘Speech Interference

There are two standards which now exist which quantify the effectiveness of
noilse in interfering with speech communicacion. These include the articulation
index, ANST 83.5 - 1969, and the speech interference level, ANSI S§3.14 - 1977,
Calculations In these standards depend upon the measurement of speech level and
those properties of the ambient noise that affect the masking of the speech.
Standardlzation in these measurcment areas 1s now in progress.

Those federal agencies responsible for seeking to provide an acceptable
acouscical eavirenment for living would probably find a standard which specifies
the interference effects of noise on communicating "every-day" speech more
relevant than one that relies on test techniques such as lists of moncsyllables.
Such standards which exist in the area of speech interference usually assume a
steady-state nolse environment. Since a more redlstic environment is often
characterized by time-varying noise, there is a need to assess the effects of
temporal noise variation on speech interference.

The assessment of speech Interference thus far has been based upon young
adults with normal hearing. Other segments of the population ropresent special
problems from the aspect of the interference effect of nolse on speech communication.
These segments include the aged and the hearing impaired, Either new standards
must be developed to cover these people or corrections must be evolved which can
be applied to existing scales of speech Interference by nolse.

The ;present wethods for assessing impairment in speech communication for
prople with otologleal dlfficulties are inadequate bacause they provide only a
gross agnesamenl. of apeoch communication ability, New speech testing materials
should he standardized to refine those methods now in clinical use., Standards
should provide information on sentence and monosyllabic discrimination measured

d
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with variocus levels and spectra of background noise for various amounts of hearing
loss at specified audiometric frequencies., Separate curves or corractions should
be provided for those people with hearing loss who wear hearing aids.

2.2,.1,4 Summary of Standards Requirements

A summary of the propesed standards program in the area of human response
is in Table 2-2, This is a rather comprehensive program but not exhaustive.
Although the Workshop attempted to identify gaps in the needed standards in the
area of human response, there are undoubtedly areas which need standardization
which were not considered. WNevertheless, implementation of the standards program
as outlined in this table would go a long way toward meeting the needs of
governmental regulatory agencies, The standards requirements with respect to
hwman response to vibration -~ health hazards, performance impairment and annoyance -
were analyzed only briefly, primarily with respect to the frequently occurring
simultaneocus exposure to noise and vibratien. IS0 activity in this area appears
to proceed at a satisfactory rate considering research data available.

2.2.2 Recommendations

2.2.2.1 Standards Actiecns

Standards actions in the voluntary sector regarding human response to
noise should be directed to the American National Standards Committee, 5-3, Bio-
acoustics, sponsored by the Acoustical Society of America. To meet the standards
needs in some instances would require revision and/or expansion of the scopes of
existing working groups charged with the responsibility of standards development,
In other instances new work nust be initiated and new working groups must be
formed, Table 2-2 summarizes these needs,

Hearing lazard and Conservation

For the standard relating nolse exposure to hearing loss, members of working
group S83-58 should be encouraged to complete their work with steady-state noise
and ghould be directed te expand thelr scope to Include the effects of time-varying
noises, Work is now in progress in the development of hearing hazard from impulse/
impact noises under the auspices of S3-62. This working group should be encouraged
to proceed rapidly so that this standard can be available as soon as possible., ‘In
the future, standards concerned with hearing hazard of neises should be combined
so that a single standard would serve to describe the relationship of all sound

to noise—induced hearing loss.

The presbyacusis curves which standardize the effect of aging on hearing loss
are needed by S3-58 to complete thelr task., The members of this workimg group
should be consulted to see if they can Include this development within their
present activities or whether a new working group will he required. Their advice
should direct the action of the chairman of S-3.
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The axpansion of the current standard audlometrlc specification is in
progresd by working group 53-35. A proposed revision 1s imminent. 83-35 should
bo ditected to consider spec:ficatlons for computerized audiometers and computerized
audiometric data storage devices. 53-15 should also be directed to develop
standard apecificatlions for audivmeter calibration systems. This may require
appoititwent of subcommittees within thils working group but the strategy for
imgeting there new reaponsibilltles should be the prerogative of the working group
chairperson, Working group 53-37 has considered the problem of a coupler for
clteumanral earphone calibration in che past but were unable to arrive at a
conpeysun resolution. They have been requested to address this question once
more dnd have beert made aware of the need for standardizing this type of coupler.

Several actions are needed in the area of hearing protectors. Thée reapon-
aibilivdes of Working Group 53-52 should be expanded to devalop standards for:
1) plymically measuring the effectiveness of insert hearing protectors; 2) measuring
the effectiveness of protectors for impulsive neises; and 3) measuring the effective~
inesss of nonlinear protectors. fThese problems may be addressed by 83-52 as a
group or thepe responsibilitics may better be handled by subcommittees appeinted
for these partlcular standards. New working groups should be appointed by 83
to develep methods for: 1) assessing protector function from the standpoint
of manufacturer quality control; 2) monitoring field performance of hearing
protectors; and 3) evaluating comprehensively, performance of hearing protectors
i, e, durability and comfort as well as sound reductionm.

Annoy4nce

Working Group S3-51 has been concerned mainly with auditory magnitude of
sotmds This working group has concentrated on the loudness of sounds in the
pasts The charge to the working group should be expanded to look at the overall
problem of antoyance. Not only should they be concerned with loudness of
steady-astate noilsé as a component of annoyance but also other spectral and temporal

" properties of sound which centribute significantly to annoyance, This would inelude

concern for tonal elements in the noise, impulsive noise, and nolse intermittency and
fluctuation. The long term goal should be ro develop a single standard which

woulld aid predietion of acoustic annoyance of all types of sound.

A particular environment important for those concerpad with acoustic annoyance
ts that of noise found in rooms. Criterla must be developed for acceptability of
room noige environments for the various actilvities for which a room is intended.

fthis inecludes time varying noises generated In the room or building itself as well

.8 noise generated outside the room and transmltted across the room boundaries.
'o accompany the criteria there must be a standard method for measuring room noise.
these speclfic tasks have been assigned to working group 53-57 and are in process of

develapment .

iOne -component of annoyance ls of sufficient Iimportance to warrant a separate
gstandard method for estimating the effects of nolse and that component is sleep
intetference. The data available now are scanty. A new working group should be
appointed to undertake development of a standard in this area, The standard may
requite ‘several years to complete but there is a2 need to evaluate existing data
for its ppredictive utility. The new working group should perform this evaluacion
and ghould publicize research necds.
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Working group 53-39 has the task of developing a standard which relates

human response to vibration. The scope of this group should be expanded to include
atandardizing a method for assesging the annoying and the hazard value of combined
vibration and acoustical stimulation., However, in spite of the need for uniform
guidance in this area, the data base hads to be considerably enlarged before a

| ° standard on annoyance and comfort in combined environments can be written. Environ-
ments of primary Interest are the private home and the interior of transportatien

| vehicles.

Estimating the amnoyance value of noilse in the "everyday" living envirenment
requires sampling attitudes of the exposed people in the field, Comparability
of the resulte of attitude surveys would be enhanced if there were standard approaches
for conducting the surveys. A new working group should be appointed to address this
problem. Pending the standardizatien of these procedures, the working group should
develop guidelines for immediate use.

Speech Interference

Standards action in this area of human response maiply should expand the
responsibilities of existing working groups 53-36 and 8§3-49. Speech interferance
of noise has been the primary concern of 53-49, and they have produced a standard
for estimating the permissable digtances between talkers communicating with various
spectra and levels of steady-state background nolse (53,14-1977). However, time-
varying noises and room reverberation are not adequately taken into account. As

e a corollary to their work on measuring speech interference properties of noise,

i, 53«49 should consgider criteria for an adequate acoustic environment for various
i types of speech materials including "everyday' speech. The concern of 53-36 has
been the measurement of speech intelligibility in general. This working group
should also be concerned with standard methods for estimating the speech intelli-
gibility of various types of speech materials, particularly as they interact with
the hearing impaired.

CTam G

The hearing impaired represent a special population and have been shown to be
more vulnerable to noise Interference with aspeech intelligibility.. A new 5-3 working
group should be appointed to develop a standard method for estimating the influence
of hearing ilmpairment on speech interference.

b
i
i
;

Noise interference with speech can be conaidered a speclal case of masking.
Ancthar masking effect of noise which should receive attention from the standards
organization is masking of various warning signals. This should be the responsi-
bility of a new working group. '

;3 2.2,2,2 Regearch Raquirements

The standardization program proposed above for human response to nolse is

% . n ambitious one. Specific research needs for development and evaluation of parti-
4 e lar standards are detailed in the worksheets in Appendix A4. In a few Instances
4 p:uposed nes stondards would involve integrating information and data whichi:
slreudy exists in the literature and then formulating the appropriate standard.

ﬁ‘ " In other instances the information necessary to develop the proposed standard is

i rot available at all., Systematic and extensive laboratory and field investigations
o would be required and would require a conaiderable financial outlay over several
years. Interested federal agencies would have to balance the value of the needed

/
' a
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Table 2.2
STANDARDS NEEDS IN MAJOR AREAS OF HUMAN RESPONSE

Hearing Hazard and Conservation

Completion of standards on relating hearing loss to steady state nolse including
effects of time-varylng noise; Standard on effeets of impulse/impact nelse.

22

A
Compilation of presbyacusis curves.
For audiometry: standards for computerized audiometers, audiometer calibration
gystems; a coupler for eircumaural earphones.
For hearing protectors; a physical method for measuring effectiveness of insert
protactors; procedure to measure effectiveness due to impulse noise; effectiveness
of nonlinear protecters; develop methods for quality control, monitoring field
performance and evaluate comprehensive performance.
Annoyance
Loudness as a component of annoyance; contribution of apectral and temporal
properties of sound to annoyance.
Development of criteria for acceptability of room noise environments.
Standard on interference of sleep due to neise.
Completion of atandard on human response to vibration, Expansaion to include
combined effects of vibration and noise particularly in the home and inside vehicles.
Standard procedures for attitude surveys.
Speech Interference
Standard to take into account effect of room reverberation and time=-varying
nolaas;
Standard method for eatimating the influence of hearing impairment on speech
interference.
Study of mnshking of warning signals by nolse,
o
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standards with the cost for obtaining the information and base their program of
research support and funding on that evaluation,

One particular type of research is frequently neglected., Standards are
propaosed, developed and published and then the research stops. Attentlon and
interest turns to newer projects. The usefulness of standards which are developed
and put inte use witheut further evaluation of their effectiveness may be
questioned, This is a weakness in both voluntary and regulatory standards programs.
Evaluative and comparative studies are valuable and necessary. This type of
research deserves support.

Regardless of the aspect of human response considered - hearing hazard,
nnnoyance, speech interference - there is an evident lack of information ahout the
cffects of time-varying noise. Investigation of time-varying noise and human response
represents a major regsearch need and merits support, Development of comprehensive
standards in the human-response sector awailts information from laboratory and
field research of the temporal variable.

2.3 Noise Control Elements

This section deals with the regulatory, advisory and supporting agency needs
for voluntary standards on the measurement and evaluation of the acoustical
properties of noise control elements. WNoise control elements arc materials and
systems used to control noise at its source, along the path between source and
recelver, or at the receiver.

Voluntary standardization organizations interested in noise contrel elements
include: '

American National Standards Committee S1 on Physical Acoustics

Amerlcan National Standards Committee 52 on Mechanical Shock and Vibration
American National Standards Committce S53 on Biloacoustics

American Society for Testing and Materials Committee E-33 on Environmental

Acoustics

Many other professional and trade organizations also prepare atandards on the
measurement and evaluation of the acoustical properties of noise control elements.

2.3.1 Analysis of Standards Requirements

2,3.1.1 Agencles Needing Noise Control Elements ‘ I

Four governmental regulatory, advisory, and support activities nced standards
on the measurement and evaluation of nolse control elements. Regulatory activities
are those activities which lead to government regulations. Advisory activities
are asctlvitics which provide advice for Federal, state and local government agencies.
Suppert activities are activities which provide services for Federal, state or
loeal gpovernments.

The Tony specific activities identified were:

1. Product labelIng by the Eavironmental Protection Agency.
Jo Wi hding code apeeiflecatblions recommended by the anlrnnmcntal Protection
Apeney mul Lhe Bepartment ol Housing and Urban Development,

3. Hearlog conscrvatlon and Industrial polge control programs under the
Jguriadictdon of the Occupacional Safety and Health Administration and the National

Institute for Oceupational Safeoty and Health,

B e :
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4, Upen office and bullding construction by the Public Building Service of
the General Services Administratiom.

Other government activities .y regulate, recommend, or use noise control
elements but specific srapndardizatlon needs were not ldentified. These other
actlivitriea Ineclude activities by the military services, the Federal Aviation
Administratfon, and the Federal Hghway Administration,

2.3.1.1.1 Praduct Labeling by EPA. Section 8 of the Noise Control Act of 1972
(see Refacence 1, Section 2.3.1.4) directs the Administrator of EPA to designate

wy preduct or class of product "...which is sold wholly or in part on the hasis

of its elftectiveness ln reducing nolze,” and "...by reguldtlon (to) require that
notlce be glvon to the prospectlve user of .., (the preduct's) effectivenesg in
reduelng neise,” on a suitable label, EPA has issued a Notlce of Proposed Rule-
making (Raference 2) which proposes general provisions for noise labeling standards,

The members of the Workshop tried to i{dentify what products are candidates for

labellug by EPA and to determine what kinds of standards are needed for the labeling
process.

2.3.1.1.2 Building Code Specifications. Both HUD and EPA provide technical
assistance to state and local agencies developing performance specifications for
noise control in building codes. These specifications usually require that interfor
walls, floor-ceiling structures, and exterior building shells provide a stated
minimum noise isolation. Occasionally the performance of outdoor noise control
barriers is specified for buildings in noisy areas. Implementation and enforcement
of building cades with noise control specifications requires standard test methods

to (1) provide information about the noise isclation of building elements for the
designer, (2) verify that a completed building provides the specified noise iselacion,
(3) identify unsatisfactory building elements in buildings that do not provide

the specified noise isolation,

2,3.1.1.3 Hearing Conservation and Industrial Noise Control. Under the Occupational
Safety and llealth Act of 1970 (Reference 3), OSHA promulgates and enforces industrial
nolse regulations, and NIOSH provides research and advice on hearing loss due to
industrial noise, In order to satisfy various OSHA regularions the performance of
hearing protectors, audiometric booths, personnel enclosures, machinery enclosures,
and various materials used for nolse control must be known. Therefore, standard

‘test methods are needed to evaluate and verify the performance of these nolse

control elements.

2.3.1.1.4 Open Office and Building Construction. GSA-PBS iy responalble for
providing office space for the Federal government. Because of cost, efficiency

and convenience, GSA-PBS is committed to use open offices (frequently called land-
scaped offices) wherever possible. GSA-FPBS needs standards to evaluate open office
components and to verify that completed open offices satisfy the acoustical require-

ments established for them.

2.3.1.2 ‘Kinds of Standards Needed for Kolse Control Elements

Establishing standards for the performance of noise control elements 1s not



a glmple matter. Such standards must take into account: (1) measurement and
rating methods appropriate to the many types and uses of noise control elements;
(2) techniques to assure that production materials perform as rated; and (3)
methods for evaluating newly installed acoustical performance and its degradation
due to aging and other factors.

The following five kinds of performance standards and standard classifi-
cations are needed to evaluate nolse control elements:

1. Primary test methods {also called precision, laboratory, or basic test

methods) ,

2, Regulation test methods (also called performance verification test
methods) ,

3, In-use compliance test methods (also called screening or survey test
methods),

4, Diagnostic test methods (also called engineering or field test methods),
5, Effectiveness ratings.

2.3,1.2,1 DPrimary Standard Test Metheds. Primary standard test methods are pre-
cision test methods which provide the engineer, designer, and manufacturer with
the most reliable information possible about the acoustical performance of a
noilse control element. A primary test method usually provides informarion about
the element vwhich does not depend on the environment where the test is performed
and frequently requires special test facilities and instruments,

Competent engineers can use primary test results for noise control de:ign.

Manufacturers can use primary test results to help them deeide what performance
; to show on product labels, A manufacturer may decide to derate the performance .
B shown on his label if feedback from in~use compliance tests indicates that the
results of primary tests are not realistic in practice.

! Manufacturers can use primary test results during product development to
determine whether products meet design goals.

2.3.1.2.2 Standard Regulation Test Methods. Standard regulation test methods

are used by manufacturers to verify on a routine basils that production line

products perfurm as claimed on their labels. A regulation test method is required

o by the EPA labeling program for "performance verification testing" at a manufacturer's
;) plant (see Reference 2 Section 2.3,1.4). This kind of test may also be used hy

" a manufacturer for quality control.

Regulation test methods may be considerably simpler than primary test methods.
i Since they are to be performed at a manufacturer's plant during production, they
o cannot require special facilities and instyumentation and cannot take long to
perform, Because they are simplified tests, they may not provide information which
Ls as reliable as that provided by primary tests.

§Fal b o e et T
AR



2.3,1,2.3 Standard In-Use Compliance Test Methods. Standard in-use compliance

test methods provide means to assess the performance of newly Installed assemblies
of preducts (such as walls, floor-ceilings, or audlemetric booths) and to determine
changes in the performance of these assemblies after long use. Usually an in-use
compliance test is a simple test which does not require much time or instrumentation.
Tts purpose is to identify assemblies which do not perform satisfactorily. It
neither isolates the causes for unsatisfactory performance nor provides adequata
engineering data to determine how tao rectify the problems with the unsatisfactory
asgsemblies.

2.3,1.2.4 Standard Diagnostic Test Methods. Standard diagnostic test methods
provide information to determine which components of products are at fault when
assemblies fail in-use compliance tests,

2.3.1.2.5 Standard Fffectiveness Ratings. A standard effectiveness rating for a
noise contyol element is 2 single number (or other classification) derived from
test data that signifies the subjective benefit of the nofze control element to
the user. The effectiveness rating is to be used on the label of a produet which
is designated for labeling by the EPA. It must reflect, as well as possible, the
benefit which a user of the product would percelve.

2.3.1.2.6 Examples. Examples of existing documents which are appropriate for
the kinds of standards described above are indicated for several products and
product classes in Table 2-3, Draft standards, standards development projects
and needed standards are alsa indicated in Table 2-3. Other related standards
are described In the next section.

2.3.1.3 Standards Relevant to Noise Control Elements

ANSI 52.8-1972, Guide for Describing the Characteristics of Resilient Mountings,

ANSI $2.9-1976, Nomenclature for Speeifying Damping Properries of Materials (ASA
6-1976).

ANST §3.19-1974, Methods for the Measurement of Real-Ear Protection of Hearing
Protectors and Physical Attenuation of Earmuffs {(ASA 1-1975).

ANST/ASTM ¢ IR4-77, Standard Test Method for Tmpedance and Absorption of Accustical
Materlals by the Impedance Tube Method.

ANST/ASTM @ 423-77, Standard Test Methed for Sound Absorption and Sound Absurption
CoelTlelents by the Reverberation Room Method,

ANST/ASTM E 136-77, Standard Tast Method for Measurement of Airborne Sound
Insuliation In Buildings. :

ANST/ASTM E 596-77, Standard Test Method for Laboratory Measurement of the Noise’
Reduction of Sound-lsclating Enclosures.




Table 2-3
EXISTING (L), PROPOSED (P), AND NEEDED STANDARDS
TO EVALUATE NOXSE CONTROL ELEMENTS

. Kind of Standard Product or Class of Product
. I Tnterior Partitions Sound Absorptive
| (Sound Transmission Loss} Materials
oy Primary Test Method ASTM E 90 (E) ANSI/ASTM € 423 (E)
IS0 140 (E) IS0 R 354 (E)
Regulation Test Method ANSTI/ASTM C 384 (E)
In-use Compliance ASTM | 597 (E) Needed
Test Method
Diagnestic Test Mathod ASTM E 336 (E) Net Applicable
Effectiveness Rating ASTM E 413 (E) ANSI/ASTM C 423 (E)
(STC) {NRC)

ASTM E 597 (F)
(A-weighted level

ERLYYL A nirn s

difference)
Personnel Enclosures Floor—Ceilings
and Audiometric Booths (Impact Sound Transmission)
Primary Test Method ANSI/ASTM B 596 (E} ASTM E 492 (E)
IS0 140 (E)
ASTY live walker method (P)
ASTM modified tapping
machine (P)
Repulation Test Method Not Practical Not Production Line Items .
Tn-use Compliance Needed (Task Group ASTM E 492 (E)
Test Method E33,03L has agreed to o

begin work)

N
i
st
wl
1

|
B
s St

Niagnestic Test Method Work in Progress Not Feasible at Present
Task Group E33.03L

lffectlvenoss Rakbing ANSI/ASTM E596 (E) ASTM E 492 (E)
(NIC) (11C)
D Cuidelines
{TNR)
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ARTHM E 90-75, Standard Test Methnd for Laboratory Measurement of Alrborne Sound
Transmission Loss of Buildlng Parcicions.

ASTH E 413~73, Standard Clas:ziffcation for Determination of Sound Transmission Class.

ASTM T. 492-77, Standard Method of Laboratury Measurement of Tmpact Sound Transmission
Through TFleer-Ceiling Assemhlies Using the Tapping Machine.

ASTM L 597-77T, Tentative Recommended Practice for Determining a Single-Number
Rating of Alrhorne Sound Tselation in Multiunic Building Specifications.

ASTH Froposed Merhod for Laboratory Measurement of Impact Sound Transmission
Through Floor-Ceiling Assemblies Using a Live Walker,

ASTM Proposed Method for Laboratory Measurement of Impact Sound Transmissiou
Through Floor-Ceiling Assemblies Using a Modified Tapping Machine.

IS0 R 140-1960 Field and Laboratory Measurements of Alrborne and Impact Sound
Transnisgion,

IS0 R354-1963 Measurement of Absorption Coefficients in a Reverberation Room.
2.3.1.4 References
1, Noise Control Act of 1972, PL92-574 as amended by PL94-301.

2. Environmental Protection Ageney Proposal, June 22, 1977, General Provisions
for Nolse Labeling Standards (42 FR 31722).

3. Occupational Safety and Health Act of 1970, PL91-596.

2.3.2 Recommendations

2.3,2.1 Recommended ligh Priority Standards Development Projects

Six ﬁigh priority standards development projects for noise control elements
are recommended below. One or more of the following criteria were used in
determining that these six projects should be designated as high prierity projects:

1, A standard or standards must be available within three years in order to
satisfy regulatory needs,

2, The project requires a considerable amount of research immediately,

3. No staondard or standards exist but existing technology indicates that a
standard or standards are needed as scon as possible.

4. A repulatory, advisory, or supporting agenecy requested immediate action.

Tt &s rocommonded thar the appropriate voluntary standardization organizations
expodite or hegin work on the following projects immediately:
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1. A standard test methed te measure the noise lsolation provided by pre-
fahricated outdoor barriers. See Section 2.1.1.6.

2. A standard test method to verify the installed performance of audio-
metrie booths and personnel enclosures.

3. A standard test method to measure the reflections from sound absorptive
materials at discrete angles.

4. An Improved standard test method te measure the impact sound transmission
of floor-ceiling structures,

5. A standard methed to measure the noise reduction of butlding shells.

6. A regulation test method {as defined above) to measure the noise reduction
of hearing protectors. (See Section 2.2, Human Response, for details.)

2.3.2.1.1 Prefabricated Qutdoor Barriers. Prefabricated barriers are now being
manufactured that have acoustical properties not considered by available methods
of caleulating barrier noise reduction when used outdoors. The available design
methods are useful only when designing massive masonary or earth berm structures
for which sound transmission through the barrier i1s not significant.

Prafahricated barriers are candidates for noise labeling by EPA. This potential
action requires that a test method be developed that considers the problem of the
massiveness and cost of installing these barriers.

The nolse reduction of a source when one of these barriers is used is affected
by the following:

1. Acoustical characteristics of the noise source,
2. Distance of source to the barrier.

3. Distance of receiver to the barrier,

4., Height of the source and recelver,

5. Atmospheric conditions,

f. Barrier height and length,

7. Inteprity of barrier in preventing noise from passing through it (Barrier
materfal and construction). ‘ !

#. Terrain of the ground surfaces on each side of the barrier.
A tost methed shouwld be developed that will measure the nolse reduction under
standnrdlzed conditions Tor ltems 1 through 4 above,

’;
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An inherent problem {s the larpe size and massiveness of exterior barriers that
may preclude removal once they are installed. It was suggested that the noise
reduction of a barrier in place he compared to a direct line of sight measurement
without the barrier in place. The direct line of sight data is basically noise
reduction versus distance and might possibly be develuped inta a table with
corrections for ground cover, i.e. grass, dirt, concrete, and atmospheric conditions.
Task Group E-33.03W has been established to undertake this task. -

2.3.2.1.2 In-Use Compliance Test for Audiometric Buaths and Persennel Enciosures.
There is an immediate need for a method of test of the performance of noise Isolating
enclosures in the field. Presently, the ASTM document E596-77 cntitled Laboratory
Measurement of the Noise Reduction of Noise Isolating Enclosures has bheen adopted

for laboratory tests. Task Group 33.03L has.-uundertaken this task.

2.3.2.1.3 Reflection at Discrete Angles. The percent of incident sourd reflected
by a sound absorptive material is a function of the angle of incidence. Perfor-
mance data at discrete angles of incidence is required for design of open-plaen
offices and similar acoustical systems in order to determine the cffectlveness

of the noise-controel system. At present, there s no suitable laboratory or

field test method although a number of methods have been described in the liter-
ature. These methods apply only to limited frequency ranges or require expensive
special instrumentation.

A tvask group of Subcommittee E-33,01 has been assigned the problem and will
continue to evaluate promising test methods as they appear., There is an immediate
need for these test methods and the task group 1s encouraged to proceed as rapidly
a8 technoleogy will permit, A research program is required to validate the test
methods before they can be considered for adoption as standards,

2.3.2.1.4 Impact Sound Transmissicn. There is an immediate need for revision and

improvement of the present method for measuring impact sound transmission. An
improved test method is needed for use in building code specifications and compliance
testing. There are two methods presently in use (I50-140 and ANSI/ASTM E-492-73T)
and two ASTM proposed alternative methods, oue using a modified ISO tapping machine
and one using a live walker,

Nesearch is required to validate the proposed ASTM modified tapping machine
with a reference to current-style shoes in North America (particularly heels on
women's shoes) and to develep a procedure for field messurement under noisy
background conditions.

. RMesearch on impact sound transmission is needed because there is an increasing
helief that the current ASTM standard does mot correctly rank-order floor--ceiling
systems.

2:3.2.1.5 Building Shells

There is an urgent need to provide a suitable auditory environment in urban
dwellings as urban noise continues to rise. A standard method of characterizing
and measuring the noise isclation performance of exterior building components and o,
the entire assembled bullding shell is required. This standard will enable archi- )
tects and bujlders to desipn and specify buildings as well as to :est their '
performance ngainst such specifications,
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A tecently approved section of ISQ 140 provides two procedures; one using
existing traffic noige and the other using one or mere loudspeakers as the sound
source for measuring the attenuation of building facades,

Laboratory measurement methods, e.g. ASTM E 90, exist but are not suited ideally
for determining the acoustical performance of components used in the exterilor shell
of the buildings. There is a need to modify existing methods accordingly.

Problems perceived in IS0 140 include determining ways to use alrborne sources
and/or elevating fixed sources in order to test roofs and upper levels of tall
buildings.

It is recommended that the ongolng work of the task groups within ASTM E33.03
Subcommittee on Sound Transmission be continued at an accelerated pace.

2.3.2.2 Recommended Intermediate and Lonpg Ranpge Standards levelopment Proiects

Four intermediate and long range standards development projects for noise control
elements are recommended below. One or more of the following criteriz were uased
in determining that these four projects should be designated for intermediate or
long range standards development:

1. A standard procedure is likely to rasult from work on a high priority
project on a related, but different subject.

2. The state of the art is not sufficiently advanced for immediate action.

3. The product was mentioned as a possible candidate for future regulatory
action,

It was recommended that the appropriate voluntary standardization organizations
speed up or begln work on the following projects as time and rescurces become
available:

1. A stondard test method to measure surface nolse generated by foot fall and
furniture dragged acroess floor coverings.

2. A standard test method to measure the insertion loss of machinery enclosures.

3. A standard test method to measure the propertlies of nonlinear vibration
isolators,

4, Standard test methods to measure the properties of damping materials.

2.3.2.,2.1 Surface Noise Generation., Products and classes of products which are
designated for labeling by the EPA must be evaluated for all noise reducing pro-
perties claimed for them. Since some floor coverings are claimed to reduce surface
noise (noise generated by foot fall and furniture dragged acroas flaor), it may be
necessary te develop a standard test method to measure surface nolse generation.
Such a test is believed not to be necessary in the near Future,




$.3.2.2.2 Machinery Epclosures. Manufactured enclosures for noisy machinery
are becoming available, At present therxe is no atandard test method to measure
the affectiveness of these enclosurea. An appropriate test method may result
from work heing done to measure the efifectiveness of sudiometric booths and
personnel enclosures.

2.3.2.2.) Vibration Isolatnra. The properties of vibration isolators are
customarily specified. ANSI Scandard $2.8 recommends what should be ineluded in

a specification for vibration isclators but does not tell how these properties
should be weasured, Since nonlinear isolators (isolators for which the isclation
provided is not Independant of amplitude) have become available, it may be necessary
to devslop a standaxrd methed of test to measure the properties of these 1solators.

2.3.2.2.,4 Pamping Materials. ANSI Standard $2.9 defines measured properties to
describe the performance of damping materials but neither describes test methods
nor offers guldance as to the effectiveness of damping materials. Several ncn-
standardizad methods exist to measure the properties of damping materials., It is
recommended that work continue toward selecting an appropriate method or methods
of measurement. It 13 also recommended that work be done tov relate measured
properties to effectilveness in noise control. Task Group E-30,.03M ig currently
preparing a draft standard test method to measure damping properties.

2,3.2,3 Existing Standards Adequate for Needs

Thrae areas were identified where regulatory, advisory, or supporting agencles
expreascd needs which are already satisfied adequately by existing standards,

They are:

f. Field screening and diagnostic tests for partitions: satisfied by ASTM
E 597~77 and ANSI/ASTM E 336-77.

2. Lﬁhoratory teats for sound absorption: satisfled by ANSI/ASTM C 423-77.

3. Laboratory test for sound transmission less: satiefied by ASTM E 90-76.
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Section 3
PLAN FOR PREPARATION OF NOTSE STANDARDS

3.1 Discussion of Plan

A plan for the voluntary standards system for the measurement and evaluation
of sound 1s embodled iIn Table 3-1. It 1is the result of the iInteraction between
Workshop participants both from the federal agencies concerned with noise and
the federated voluntary standards system. Wighlights of the program were
discussed in Section 2 with details in the project worksheets in Appendices A3,

A4 and AS.

The plan identifies the recommended projects and indicates the standards
orpanization responsible for undertaking each one. If a standard nlready
exists, it is identified, and the need for further work, such as revisien,
evaluation or expansion is included under the column headed Status, Whether a
project 1s already in process (perhaps with a draft standard completa) or yet to
be initiated, is also included under Status. Needed research is identified,
whether laboratory or field type or orpanization of existing adequate data. An
estimate of the time required to complete each project, once initiated, is also

given.
3.1.1 Priorities

In the reports of three planning groups in Section 2, the priorities of the
recommended projects were discussed, and the priority numbers assigned on the
project documentation sheets, Appendices A3, A4, and A5, pinpointed these more
precisely. In assigning these priorities, however, the question arose whether
it was realistic to assign a high priority to projects based on agency needs
alone, when the resources or volunteer personnel are not available te accomplish

the job.

Thus, in order te place the prioritiles assigned by each of the planning
groups on an equal footing, to carry out the mandate of the Workshop, and in
addition, to take cognizance of the availability of resources to accomplish the

job, the following prlority plan was delineated:

1. The prioritles assigned are strictly the prioriries with respect to naed
to satisfy National regulatory or similar requirements, ‘

2. High priority indlcates that:

(a) 1t [Is needed scon and is ap Important hullding block in
the overpll regulatory system;

(b) Lt Is needed by several regulatory agencles, or;
(¢} it is otherwise Important in the overall system of standards.

a3
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3. low priority indicates:

(a) longer range agency requirements;
(b} standards or issues of minor or isclated importance.

4, The priority listing is done without reference to the availability of
resources and/or volunteer personnel to accomplish the job.

5. 1In some cases, projects lacking in manpower and, or funds have been identifled.
Thua:

{a) efforts judged to be difficult to accomplish with the technical volunteer
manpower presently available and committed to standards efforts are marked
with an asterisk (#).

{b) efforts considered to be extremely difficult to accomplish because they
require additional research or otherwise funding support beyond what might

be anticipated are marked by two asterisks (%),

The Recommended Plan for Preparation of Noise Standards, (Table 3-1) follows
this priority plan.

- - e e e e 2= e
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Table 3-1
RECOVMENDED PLAN FOR PREPARATION OF NOISE STANDARDS

RESPONSIBALE RESEARCH TIME TO
AREA STANDARD ORGANIZATION STATUS NEED. PRIORITY COMPLETION
(Once inicial
Veise Emission— Guidelines for the SAE/S) Te be Initiated DNata Organization, Long Term 5-7 years
" Moving Sources preparation of field
test codes on
moving sources
Noise Emiasion- Guidelines $1.30-197X S51-50 In process None Immediate 1 year
Stationary Sources
(Determination of Small sources in 51 Exists, needs None Immediate See next two
sound power level) raeverberation room revision, see below
‘ ' §1.21-1972 51,31 and 51,32
Broad band sources §1-50 In process None Immediate 2 years
in revetberation room :
§1.31
Discrete frequancy §1-50 In process None Immediate Less than
and narrow band 1 year
sources in :
revarbaration room
81.32 :
Free field, over a 81-50 In process None for this Immediate Less than
reflecting plane draft 1 year
51.34 After completion Near
will need Data organization  future 3-4 years

simplification field
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Anecholc and semi- 51=-50 In process None Immediate Less than
anechoic rooms 1 year
§1.35
Survey method §1-50 In process None Immediate 1-2 years
51.136
§1,31-51.34 §1-50 When completed Data Very 2~4 years
will need organization, important
evaluation field, long term
laboratory
Noilse Emission Machinery and §1-50 To be initiated Laboratory, Near 3 years
(Reference sound equipment - field future
source method) englneering and
survey method
81.37
Noise Emission Machinery and S1-64 Exists None Complete ——
Rating equipment Slﬂ23-1976
Inclusion of ‘ sl Needs S3 input Fileld, Long term* 5-7 years
- discrete frequencies laboratory
and impulsive noise
Determination of §1 To be initiated Field, . Long term 2-3 years
sound pressure level laboratory
from sound power
level
Sound Pressure 51.13-1971 §1-64 Exists, needs Data organi- Near future 2-4 years
Level Measurement ‘ revigion zation
Operator's position 51-64 To be initiated  None Near future 2-3 years
Industrial noise, ATHA (?) To be initiated Data corgani- WNear future 3-5 years
aurveys, noise 51(7) . zation
exposure prosletions
Directional properties ATHA (7} To be initiated Laboratory, Near future® 3-9 years
for calibratlon of S1(?) field

dosimeters on dummy
torso
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SAE-AIR 923

SAE Vehicle
Sound Level
Committee

. laboratory

Table 3-1 (Continued}
RECOMMENDED PLAN FOR PREPARATION OF NOISE STANDARDS
. RESPONS1BLE RESEARCH TIME TO
AREA STANDARD ORGANIZATION STATUS NEED PRIORLITY COMPLETION
(Once initia
Instrumentation Dosimeter 51-45 In Process None Immediate Less than 1
81.25 year
Field calibrator §1-68 To be iniclated None Immediate 2 years
for sound level meter
Filters and real 51-66 Exists, needs Laboratory, Near future -4 years
time analyzers revision field
51.11-1966
Digital instruments §1-65 To be initiated Laboratory, Near future 1-4 years
(community noise field
analyzers)
Integrating sound §1-45 To be initiated Laboratory Immediate 2-3 years
level meters
Sound level meters §1-45 Exists, needs Data organi- Immediate 2 years
) §1,4-1971 revision zation
Community Nolse Meagurement and 51-62 (S83) In process Laboratory, Near future 2-3 years
evaluation field, data '
organization
Sound Propagation Barriers S1.AST™M (See entry under noise control elements)
Urban environment To be To be initiated Data organi- XNear future*® 2-3 years
decided zation, field
laboratory
Turbulence, ground 81-57 To he initiated Data organi- Long term¥* 7-10 years
effects, ete, SAE-21 zation, field
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aztenvation of SAE Exists, necds Data organi- Near future** 2-3 years

bards of noise §1-57 expansion zation,

SAE ARP BH6A laboratory

(partial)

51,26 51-57 In process None Near future 1-2 years
:aring Hazard Yoise and hearing 53-58 In process Laboratory, Immediate 2+ years
1d Conservation loss - steady-state field, data

and time fluctuating organization

Hearing loss from 53-62 In process Data organi-~ Immediate 1-2 years

impulse/impact zation,

noise laboratory,

field
Presbyacusis §3-58 To be initiated Data Immediate 1-2 years
: ‘ Organization

Hearing impairment/ 83 - New To be initiated Data Near future 2-3 years

handicap working laboratory,

group field

Audiometer specifi- §3-35 Exists~revision Data organi- Immediate 1 year

cations (83.6~1%69) Ca zation

(R1973) L

Audiometers with §3-35 To be initiated Data organi~ Near future 2-3 years

microprocessors zation,

and computerized laboratory

data storage field

Couplers for circum- §3-37 (S1) Undar Data organi- Near future 2-3 years

aural earphones development zation

laboratory




Table 3-1 (Continued)
RECOMMENDED PLAN FOR PREPARATION OF NOISE STANDARDS
RESPONSIBLE RESEARCH TIME TO
AREA STAWDARD ORGANIZATION STATHS NEED PRIORITY COMPLETION
(Once initiated
Hearing Hazard Audiometer Subcommittee To be initiated Laboratory, Near 2=3 years
and Consarvation calibration systems §3-35 data future
{Continued) organization
Fermissable ambient §3-56 Fxists-evaluate Field Immediate
noise for hearing
testing (83.1-1977)
Method for manual Subcommittee 1In process Inmediate Less than
pure tone audio~ §3-35 1 year
metry
Phyaical methed for Subcommittee To Le initiated Data Rear future 2=3 years
measuring ear ingert  S3-52 arganization
effectiveness laboratory
Mesgurement of 83-52 Ta be initiated Date Near future 2-3 years
“hearing protector organization
effectiveness for laboratory,
impulse noise field
Phyeical meagurement 53 (S1) rew To be initiated Laboratory, Near future 2-3 years
of protector effec- working group field
tiveness for quality
control
Measurement of Subcommittee To Le initiated Laboratory Long~term 3+ years
effectiveness of 53-52 ‘

non=linear hearing
protectors




Method for menitoring
hearing protector
in field

Comprehensive per-
formance of
hearing protectors

New working
group 53

New working
group 83

To be initiated

To be initiated

Data
organization,
laboratory,
field

Data
organization
laboratory,
field

- i e

Near future

Near future

2-3 years

2-3 years

Annoyance

Loudness—component

of annoyance

(83.4-1968)

Annoyance - steady
state noise

Annoyance - time
varying noise

Annoyance ~ impulse
noige

53-51

§3~51

Subcommittee
53-51

Subecommittee
§3-51

Exist-expansion

To be initiated

To be initiated

To be initiated

Data orpgani-
zation, lab.
field

Data organi-
zation, field
laboratory

Data organi-~
zation,
laboratory,
field

Laboratory,
field

Near future

Immediate

Immediate

Near future

2-3 years

3-5 years

3-5 years

3-5 years

Speech
Interference

Speech interference
steady~-state and time
varying noise
(83.14-1977)

Adequate environment. ..
for evervday speech

Speech interference
noise levels for
hearing impaired

§3-49

53-49 .

New working
group

Exists-revision
and expansion

.Te be initiated

To be initiasted

ket Y 101

Data organi-
zation,
laboratory

Data crgani-
z%tqon g

Data organi-
zation,

Near future

Near future -

Near future

field, labora-

tory
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2-3 years

2-3.years.

3-4 years
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Table 3=1 (Contluded)

RECOMMENDED PraN FOR PREPARATION OF NOISE STANDARDS

o I RESFONSTBLE - RESEAREH L TEHE 1o
-AREA STANDARD ORGANIZATION  STATUS © "NEED BRIBRETY coMPLETION
. : e e e e CORER ARIE
Speech Speech intelligihi- 53236 To be ifiitiated Dati oFgani- Neaf futire 3=5 years
Interference 1lity tests for hear- Zatioh,field
(Cont.) ing impaired laboratoty
Intelligibility §3-36 To be initiated Data organi- Neat fituge  3-4 yedrs
tests for communi- zdation; fiéld
éations equipment
evaluation
Mashing effects of §-3 Nev To be initiated Data Gfghii~ Near future =5 yaars
noise on warning working zation, field
gigndls group . e e
Other lluman Human réspotise to §3=39 (52) “To bé initiated Laboratoty; Near futufe 428 yedfs
Bffects vikrdtidn £181d
Criterid for steady= §3=57 (§1) In process Data orgini~ Imfiediaté 3=5 yeats
state room noise tation, field
labofatofy
Criteria for time 53-57 (51) Iti process Data digani= Near future 35 years
varyitg noise zatidh; fisld,
labotatdfy
Method for measuring 53-57 (51) In ptocess Data ofpani= Neaf fitita 3:5 yeéars
room neise zatiofi
Sigep interference 83 New To be initiated Data orgarii: Long tefm 10+ years
: working group zdtion; filéld
. labordtory
Guidelines for 1-2 yedia

attltude surveys

S3 New To be initiated Data bigani= Ihmedidte

working group .. zatidd
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Noise Control
Elements

.77

Prefabricated out-
door bharriers

Installed performance
of audiometric booths
and personnel
enclosures

Reflections at
discrete angles

Impact sound
transmission, ASTM
E 492, two ASTM
proposals

Building shell noise
isolation ISO 140
Part V

Surface noise
Machinery enclosures
vibration isolators

s2.8

Danping materials
52.9 !

St and E-33

E-33

E-33

E-33

E~33

E-33

E-33 or S2

E~33 or S2

To be initiated

To be initiated

In process

Exists-needs

revision-pro-

posals need
evaluation

In process

Te ba initiated

To be initiated

To be initiated

In process

Field
research to

verify a test

method

None

Laberatory
and field

Laboratory
and field
urgently
needed

Field

Field

Lahoratory
and field

Laboratory

Laboratory

Immediate
possibly**

Immediate

Immediate

Immediate**

Immediate

Long term
Near future

Long term

Near future

3 years

1 year

5 years

3 years

2 years

unknown

2 years

unknown

5 years

ekl L g
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3.2 Discusslon of Response ro Apency Needs

At the Workshop, designing a program for volunrary standards in noise respon-
sive roc national needs was scen from two points of view. To begin with, the techni-
cal areas of acousties (physical acoustics, human response and nolse control elements)
were examined to see what could be done to satisfy the composite needs of the federal
agencies inm each of these areas. The results of these examinations were reported in
Sections 2 and 3.1 and Table 3-1,

Then the needs of ench agency as mandated by Congress were reviewed in turn
te sev how the planning in the technical areas of the voluntary standards system
had responded, The general needs evolving from statutory requirements for sight
federal agencica were examined first., Two examples are given in Sections 1,2.1 and
3.2,2. Then specific standards requirements resulting from these penaral necds
ware ovtlined, and together with the response of the standards organization are
summarized in Tables 3-2 through 3-6. The following code was used to simplify the

table:

a, HNo problems
b, Will take time
c. Research needed

It is apparent from examining the plan and its response to agency needs that
there are more projects of high priority than resources available in the voluntary
standards system to fund the research required. It would be advisable for these
agencies to support these high priority projects (as some are doing) as much as
possible from their research and development or contract funding. Also, the time
frame of an agency's mandate from Congress may be too short for them to make use
of the voluntary standards system. In such a case, of course, they should proceed
independently, This Workshop, however, should reduce the number of such cases.

3.2.1 Needs for The Environmental Protection Agency

EPA's needs for stsndards can be categorized into the follewing broad topics,
based on the Agency's mandate from Congress:

1, Emissgion from specific noloe sources to evalvate their impact on

the ehvironment

2. Criteria for evaluating the effect of noise on health and welfare

3. . Standarda for labeling products sold on the basis of reduction in
perceived noise and also those products that emit nolse capable of affecting
the public health or welfare (household and consumer products)

4, Standards for the measurement of community noise both outdoors and indoors.
Tha purpese is both to menitor and identify unwanted sound and to assist local
governments in land use planning and writing model building codes.

To meet these necds mony standards are needed, often the same standard to satisfy
soveral different needs.

N
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3.2.2 Needs for Federal Aviation Administration

The FAA has responsibility for noise produced by aviatlon sources. This is
concerned with:

1. Measurement of radiated sound power from (rapidly ) moving mources

2. Human annoyance due to specific steady state and impulse noise

3. Sound descriptors or physical parameters to be measured that are related
to human response

4. Propagation models

5. Land use planning

R a—
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Table 3-2

RESPONSE TO AGENCY MNEERS IN NOISE
THE ENVIRONMENTAL PROTECTION AGENCY

and othér hazards

IDENTIFIED STANDARD STANDARD IN WORKING
NEED AVATLABLE PROCESS GROUP RESEARCH
Noise emisaion
Measurement of a given No $1.30 Guidelines §1-50 ¢
noise source: to meet 51,31 through 51.36
deaign specification, for stationary source
for parformance verifi- SAE/S1 Guideline for
cation, quality assur- moving sources
ance in use, degradation S
Test facilities, mobile No ¢ SAE/S1
aources .
Hearding Loun.
Continuous noise No b 53-58 Intermittent noise background
&nd time-intensity trade-off
.Internittent Na b §3-58
Inpulae Ne ¢ 5362 Work going on in Syracuse and
R Poland
‘Infrasound and No e 53-54
- -ultrasound
Interactive Mo b $3-39 (52) e
effecta-Naise noise and
vibration




- L]

ssessment of o b S3-New VG Research results in literature
earing handicap gshould be examined,
urves for Yo b 53-58 (more may be needed)
resbyacusis
earing protectors: §3,19-1974 53-52 Objective method for insert type
\5ert c c
ar muffsg b
n=-linear ¢
diometric $3.6-1969 Under revision §3~35
:ggurement §3,1-1977 §3-56
§3-37
;éech interference §3,14-1977 b 83-49 Calculations using existing data
Co See 180, and needs revision §3-36
§3,2-1960 and expansion
(R 1978) for
word lists
me varying noise No b
agurement of speech IS0 proposed b §3-59 No
val standard
ediction of apeech/ No ¢
lae ratio specification
feehh communication No b Literature review, poasible addition:
r_hearing impaired needs
blective, behavioral
d.physiological effects
noyance, mensurﬁent Loudness b §3-51 Effects of duration of pure tones,
aversiveness - i 53,4-1968 83~82 vibration and impulse {including
: gingle events)

(R 1972}
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Table 3-2 (Cont.)
RESPONSE TO AGEXNCY NEEDS IN NOISE
THFE. EXVIRONMENTAL PROTECTION AGENCY

Descriptors for
stationary sources

Yo

$3/81 83-57
partial help

IDENTITIED STANDARD STANDARD IN WORKING
NEED AVAILABLE PROCESS GROL'P RESEARCH
Impulse, annoyance Yo b 53-51 Procedures must be agreed upon
measurement 51,67
Community Alrcraft noise c 53-50
56,4-1973 for different noise
community sources,a
Criteria for land No 83-55(51)
uge planning
Criteria for room noise Yo c 83-57 (s1) Cognitive components
Effact of noise on No c 5~3 Effects on learning in work place
performance
Interference with sleep ¢ 5-3 Behavioral awakening, change in sl
stage, laboratory and field, after
effects of interruptions
Non-auditory phyaiological Ko c Identify and quantify effects
effects
Instrumentation See Table 3-1 51,8AE/51
Community Noime
Fleld Testing of No b SAE/S1-Mobile Research under contract
mobile and stationary sources Sl-
aougrces stationary
: sources
c 83-58, 53-62, Asmessment of accuracy of

identifying specific sources for
regulation
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sling, for Regulation b Additional technical sampling schemes
reement, site avallable
luation and b 51-62 Research under contract
2line studies b 81-62 Research under contract
ding codes for
lation IS0 140 Parc v b,c E-33-for building
shells
et sound transmission ASTM E 492 E-33-for impact Laboratory and field
sound .
lation ASTM E 413, 597 E=33-interior Laboratory and field
partitions
urement procedures for: No b Research under contract
donary sources
lse noise sources
averaged noise 51-65 digital
urements instruments in
community noise
analysis
51-45 integrating
gound level meter
6trial process equip- No c Model legislation for communities
S to be available in 3 years
iction to assess No e
st on community
1ing noise, mechanical
ment outdoors
1diction models b Research under contract
ypagation models c All different kinds
! test procedures
raaning b Research under contract
llure test b Research under contract

i N LTINS VU PR



Table 3-2 (Concinded)}
RESPONSE TO AGENCY NEEDS IN NOISE
THE ENVIRONMENTAL PROTECTION AGENCY

DE!KTIFIED STANDARD STANDARD IN WORKING
EED = AVAILABLE PROCESS GROUP RESEARCH
ibration §3-39-human res- Human effects
ponse to vibration
rangpartation c Descriptors, measurement and
interpretation of threshold data
lasting c
schanical equipment in c
ilding
idustfial equipment e
lasurément methodology ¢
andardd for labeling
sasurement methodology
t compliance.)
) Household and Conaumer R
ise gources . -
Miidelines for test bye SAE/S1 e
codes for moving scurcea Data organization
Jetarmination of 51,30 through 51-50 Field
jound power level 51.36, b [

f atationary sources
latermination of

ibund pressure level
'fom sound powkr level

Field, laboratory,
long term




' .

Noise reducing devices

Barriers b,c 81 & E-33 c

Audiometric booths

& personnel enclosures a F-33 none
istrial Applications

Vibration isolators 52.8 b F-33 or S2 c

Damping materials 52,9 b E~33 or 82

axhaust systems

No problem
Will take time
Resen:;h neede@




Table 3-3
RESFONSE TO AGENCY NEEDS IN NOISE
THE DEPARTMENT OF LABOR

NTIFIED STANDARD STANDARD IN HWORKING
4] AVATLABLE PROCESS GROUP RESEARCH
ring Conservation 53.6~1969 Draft - updated version - §3-35
lometer specification includes autematic audio-
metergs & limited or QSHA-
type =&
¢ifications for b 53 c
puterized audiometers .. ' &
dqf:a atorage systems
plers for circumaural b 53-37 (81) c
phones
missable ambient noise £3.1-1977 83--56 should be evaluated
hearing testing
cifications for sudiow b $83-35 ¢
ar cal;brationa
hod for manual pure Drafe, a §3~-35
& gudiomotry
talled performance of To be initiated E-33
jometrie bootha and a
sonal enclosures
varda _
:éria for impulaive noise b 83-62 c

/U




iterla for steady state
gether with impulsive

tise exposure, presbyacusis
rrections

iteria for determining
e effectiveness of hearing
nservation programs

n-auditory health
iteria of noise

53-62

mpliance and exposure

und pressure level
asurement

erator's position
dustrial noise, surveys
posure predictions
rectional propertieé for
libration of dosimeters
dummy torso

s imeter

:1d calibrator for sound
el meter :

ind level metera

jsurament procedure for
ulaive noise exposure

| steady state with
ulaive noise exposure

51.13-1971

51,25

51.4-1971

Update part on unsteady
noise

To be initiated
b

b

To be initiated
b

a

To be initiated

Needs revision
b

51-64
§51-64
To be

decided

ATHA (7}

81-45

S1-68

Sl-45

Data organization

B T - S R L A )
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Tahle 3-3 (Concluded)
RESPONSE TO AGENCY NEEDS IN NOISE
THE DEPARTMENT OF LABOR

IDENTIFIED STANDARD STANDARD IN WORKING
NEED AVAILABLE PROCESS GROUP RESEARCH
Measurement of sources 51.23-1976 Should be updated to include 51-64
{non-EPA) for labeling discrete frequencles and
impulsive noise

Machinery enclosures To be inditiated E-33 c

b
Hearing protectora 53.19-1974 53-52
Method for monitoring heuring To be initiated 53 c
protector performance in’ b
field

53~52

. Meapurement of hearing pro~
tector effectiveness for
impulse noise

Mathod for labaeling hearing
protectors

Miscellaneous

Critoria for the effects of
Vinfranonica and ultrasonica

Standard no{se warping sign

Code: a. No problem
b, Will take time
¢. Ressarch Needed

]
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Table 3-4
RESPONSE TO AGENCY NEEDS IN NOISE

THE DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

THE GOVERNMENT SERVICES ADMINISTRATION

JENTIFIED NEEDS FOR STANDARD STANDARD WORKING
ANNING AND DESIGH AVAILARBLE IN PROCESS GROUP RESEARCH
riteria for room noise b §3-51 (s51) c, lahoratory, field
iting noise with respect 83.14=-1977 b §3-49 ¢, laboratory, data
+ speach interference needs revision, organization

eady state and time vary- expansion

B

iteria for annoyance due S53.5 (1972) b §3-51 c

fioise needs expansion

reraft noige - effective  §6.4-1973

rcelved nodse level (only SAE ARP 1071

context of NEF)

mdard for land use plan- Not impulgive noise 53~55 (51)

1g with respect to noise,

:luding impulsivevnoise

rciilery).

wmlsive noise - human 53-62 c

ponse

surement of sound 5§1.13-1971 ‘ a 81-64 ¢, data organization
asure level

egrating sound level: a §1-45 e

Br. ;I"dn)

A e
T A
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Table 3-4 (Concluded)
RESPONSE TO AGENCY NEEDS IN NOISC

THE DEPARTHENT OF HOUSING AND URBAN DEVELOPMENT
THE GOVERNMINT SERVICES ADMINISTRATION

IDENTIPIED NEEDS FOR STANDARD STANDARD WORKING
PLANNING AND DESIGN AVATLABLE IN PROCESS GROUP RESEARCH
Field calibrator for sound To be initiated 51-68
level meter ' a,b
Noise output of household ARTI, SAE
appliantes; hearing and ASHRAE, ASTM
airconditioning systems
Comnunity noise measurement 51-62 (53)
Moving traffie noise and Guidelines to be S8AE/S1 e
airplane noise initiated, b
Materials snd atructure for E-33
flolse control
Sound absorption ASTM C 384-58 (1972)

ASTM C 423-66 (1972)
Sound propagation through b,c ASTM/S51 ¢
urban ateas
Barriers b,t ASTM/S1 e
8ouhd absorption of Task group
ihstalled materials E-33.Cl-W
Sound transmission loss of ASTM
wulls, pattitionas, doots, E 90-75
cailing, windows
Insertioh losa of silencers, ASTM Updating present Task group

E 477-73 atandard E-33.,08G c

-duet iining materials




oratory and field .easure-  ASTM

it of impact sound L 492-737
insmission loss character- AMA

:les of celling materials 1-11~1567

| products

:1d measurement of trans— ASTM E 336-71
sion loss or neise

uction

1d measurement, single
ber rating of airborne sound
lation in multi-family dwellings

1d measurement of building IS0 140
11 noise isolation Part V

lections at discrete angles
wuatical absorpticn materials)

Updating present
standard

0l1d standard
revised, a

Draft complete, a

Converting ISO
to ASTM standard, a

b

Task group
E-33.03-C

ASTM E. 33,03
Task Group A

E-33

E-33

E-33

E-33

a. No proeblem
‘b, Will take time
¢. Research needed




RESPONSE TO AGENCY NEEDS IN NOISE
THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

Table 3-3

THE MINING ENFORCEMENT SAFETY ADMINISTRATION

DENTIFIED

STANDARD STANDARD IN WORKING :
EED AVATLABLE PROCESS GROUP RESEARCH
efinition of Hearing Noise exposure and a S3-New WG
andicap including: risk of hearing
riteria for heginning ° handicap
andicap and the relationship IS0 R1999 831-013
atween pure tone hearing loss (France)
1d-hearing handicap 18:7194 (India)
:andard curves None 53-58 Audiometric study of
ix preabyacugis, socio- population; coordina-
usils, nosicacusis tion with Public Health

Sevvice

itermination of ANSI 5§3,19-1974 a,b S§3-New WG A standard methoed can
rrsonal hearing protector MSZ15498/1 be developed from avail
)r attenuation character- M8Z215498/2 able information, how~
itics in the field, (Hungary) ever, rating of all
«luding standard method Bs~5108 protectors will. take ti
" datermination and {Inited Kingdom)
ting of hearing pro-
ctors as worn.
termination of the effect b s3 Determination of

hearing protectors on
acrimination din noise,
:luding: standard
thods of determination,
sech discrimination,
:alization, frequency
jerimination, Intensity
ierimination, discrimination
common warning signals,
ex of attemvation-
crimination

frequency, intensity
gnd warning signal
discrimination in noise;
index of combined effect



nstrumentation (audio-
eters): specificarions
or automatic audiometers
sed in industry including

method for determining thres-

old

tandard specifications for
osimeters NIOSH/MESA have
ecently proposed an
mendment to Title 30 of the

ode of Federal Regulations to

ermit the use of personal
pise dosimeters to agsess

oal miner exposure to noise. .

romulgation of a neise
isimeter standard by ANSIT
auld enhance acceptance

E this regulation.

»>ecifications for sound
cegsure level measure-
:its (industrial noige)

» perform plant noise
irveys for the purposes of
:wtermining operator
tposutre and general

vels within an

wdustrial plant, mine and
irface operations of minea.

istrumentation (Calibrators):
1lerance (mechanical

d electroacoustic)

iould be specified,

i well as frequency

d type of calibration
eck for audiometer, sound
wvel meter, dosimeter, and
tegrating sound level
ter calibrators. Also
mits of calibrator drifr
er time.

ANSI 83,6-1969
(R 197])
IEC 177 (1965)

Standard is
being proposed
by §1-45

ANSI §1,4-1971
ANSI $1.10-1966
(R1978)

ANSI $3,5-1969
(R1973)

a, Drafts

51.25-197x

a

a,b

83-35 and
subcommittee
of 83~-35

51-45

sl

S1/s3
Subcommittee
§3-35 -
audiometer
calihration
systems

At e

Research has been
completed

51-68 - field
calibrators for
sound level meter

- SO




Table 3--5 (Concluded)
RESPONSE TO AGENCY MEEDS IN NOISE
THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
TRE MINING ENFORCEMENT SAFETY ADMINISTRATION

JTIFIED STANDARD . STANDARD IN HWORKING ‘
) AVAILABLE PROCESS CROUP RESEARCH
irumentation (Integrating ANST 51.4-1971 b, Work in process §1-45 (Sub group}

id Level Meters): for noise dosimeters
‘ifications for integrating :

d level meters with particular

#sls on specifications for

urament of varying sound.

eria for, and determination 150 R 1999 a 53-58, S3-62
tisk of noise exposure to
ing: continuous noise

sure
varying noilae ) b Epidemioclogic research
ure including : ou interpittent nolse
mittent and impact/impulse exposure, sponsored by

T . NIOSH, should be
completed by 1978-79.

NIOSH cpongsored epi-
demiologic research

on impact noise schedul
for completion In 1879.
Parametric study of
effect of impact noise
on hearing in animal
subjects, on-going.




lteria for, and determination ANSI 53,4-1968 b s3 Some work has been
y the effects of noise on (R1972) IS0 completed in both
1=auditory responses R2204 areas.

tsiologie other than

litory task performance

21d Method for determination ANSI 53,1-1960 a ASTM E-33.03L
sound transmission loss for (R1971) E90-70 ASTM -
ms and enclosures used for E336-71 ASTM

liometric testing in industry E413-70 ASTM
IS0 R140 (1960)
ASTM E-596-77
{Lab method)

feria for damage risk for None b,e §3-39 Regearch has been
cgure to noise and other completed in each
sical and chemical agents area; howaver dose
luding vibration and effect relationship
borne contaminants must be determined.
e;

No problem

Will take time
Research needed




Table 3-6
RESPONSE TC AGENCY NEEDS IN NOISE
THE FEDERAL AVIATION ADMINISTRATION
THE DEPARTMENT OF TRANSPORTATION

ENTIFIED STANDARD STANDARD TN WORKING
ED AVATLABLE PROCESS GROUP RESEARCH
zrophone calibration, 51.10-1871
joratory
:1d calibrator for sound To be initiated 51-68
rel metar b
:a aquisition system 1EC a SAE A-21
formance-~racording aystem
nd level meters 51.4-1971 a S1~45
Needs revision
~third octave band 81.11~1966 b 51-66 ¢, laboratory, field
ters 1IEC R225-1966
Needs reviasion
l-time data analysis b,c 51-65 Meeting of manufacture
tems and users at May 1978
meeting of ASA
ilaive signal analysis IS0 TC 43/5C1/
pment : WG2
ICAD CAR WGB
utation of EPNL 86.4-1977 b FAA/ICAQ
150 3891
Needs revision
rib:or for human response b 83-62 (hearing loss) c

mpulsive sound

8351 (annoyance)

53-49 (speech interference)
I50 TC 43/8Cl/WG2

ICAO CAN WG B



'ption of seund in the SAL ARP B6OA
iphere needs revision

| propagation near SAE AIR 923

wrface of the earth

riptors for cumulative 53.23
: exposure 150 3891

:dure for extrapolation of
1 level as a function of
imnce

| propagation through
1 areas

wation of barriers for
: gontrol

irating sound level meters
ol and temporal sampling
adduraes. for community noise

irement and monitoring

adures for design of
1l surveys (ineluding

§1.26 (draft)
b

To be initiated
b

a

b

FAA/NASA

S1-57, SAE A2l
SAE Vehicle Sound
Level Committee

51-57
SAE A-21

FAA/EPA
§3-58

SAE A-21
EPA/DOT

81 and E=33
(FHWA/EPA)

§1-45
§1-62 (83)

83

c, field studies

¢, field research to
verify a test method

Data organization

tnology).

io problem
1111 take time
tegearch needed

TR e e,
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3.3

were

Recommendations

At the final plenary session of the Workshop the following recommendations
affirmed:

1, A continuing dialogue is needed between regulatory agencles and voluntary
standardization organizations in order te identify changing regulatory needs.
In order to promote this dialogue it was recommended that:

(1) Regulatory agencles designate representatives to partieipate in the
actlivitles of voluntary standardization organizations within any
constraints imposed hy agency pelicy.

(2) Voluntary standardization organlzations designate representatives or
sub-groups to receive communications from regulatory agencies and to
transmit communications to regulatory agencies on a timely basis.

2, There is a need for the voluntary standards system to respond to national
needs both in time and in substance. In order to speed up the voluntary
standardization process, more information documents should be written for

trial and study. Also the purpose of each standard should be clearly written

so that it can eagily be seen whether or not it meets a national need. (Details
of the purpose of a standard can be found in, "Guidelines for the Preparation of
Procedures for the Measurement of Sound Source Emission," the companion report
resulting from this workshop).

3. There should be a continuation of the planning process, as exemplified
by the workshop in Deerfield Beach, and this report, on a yearly or biannual
bagis.

4, In order to generate quality nolse standards, consideration by all agencies
concerned with noise should be given to the following:

(1) Support should be given to the voluntary standards system which 1s an
invaluable technical resource to those federal agencies concerned
with noise. The results of the Workshop could not lave been possible
without the many hours of effort contributed without renumeration hy
the personnel of the standards system. Since this system is a public
interest organization, it would be quite fitting and proper for these
federal agencies to support the standards activities of the member
organizations supporting standards such as travel tc meetings, and
standards overhead, from public interest funding,

(2) Support should be given for the'research needs identified as necessary
for better or future standards.
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ARBREVIATIONS,. ACRONYMS AND DESIGNATIONS

American Industrial Hygiene Association

Alr Force Regulation

fmerican Materialec Awscciation

hecouatical Soclety of America

American Natlonal Standards Institute

Alr Conditioning and Refrigeration Institute

Americap Snciety of Heating, Refrigerating and Air-Conditioning Engineers

amevfcan Soclety for Tertlng and Materials

Bolt Beranek and Newman Inc,

Committee on Adrcraft Nolse

Committee on ticaring, Blo-Acoustica, and Biomechanics
National Academy of Scilences--

Natinnal Research Council

Cencral Ingtitute for the Deaf

Centre Scientifique et Tachniques de BAtiment
Decibel

Department of Defense

Department of Labhor

Department of Transportation

Envirenmental Protection Agency

AST™ Committee on Environmental Acoustics

Effective Perceived Noise Level

Federal Aviation Administration

Federal Aviation Regulation

Federal Railroad Admintistration

Federal Highway Administration

Public Building Serfice of the General Services Administration
Hour

Hearing Threshold Level

Department of Housing and Urban Developmenc

Her Majesty's Stationery Office (England)
International Civil Aviation Organization
International Electrotechnical Commission

Impact Insulation Class

Impact Noise Rating

International Organization for Standardization
Day-night average sound level--the 24 hour A-weighted
equivalent sound level, with a 10 decibel penalty
applied to nighttime levels

Fquivalent A-weighted sound level over a given time
Marine Research Laboratory

Mining Enforcement Safety Administration

Nniae Exposure Foreraat .



Hic Noise Isolation Class
MIORH National Institute of Occupational Safaty and Health
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NPEL Noise and Power Emiusion Level
MR Noise Feduction Coefficlent
NRYA Nccupational Safaty and Health Administration
‘ Pa Tascal
TNR Product Noime Rating f
nss Rafarenca Snund Source
- el ANST fommittee on Phyaical Acouatics sponsored by the
Acoustical Roclety of America
R2 ANRT Committea on Shock and Vibration spopsarad by the ASA
|3 ANST Committee on Rhio~Acoustics mponsored by the ASA
SAF fociety of Automotive Enpineers

Yo
e

SAF=AIR SAE Aerocapace Information Report

SAF=ARP SAF Aerospace Recommended Practice

SRN Sound Rating Number

8TC Sound Transmission Clasa
TC Technical Committes

WG Working Group
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) Appendix A3
PROJECT DOCUMENTATION, PHYSICAL ACOUSTICS

The fellowing pages contain the updated versions of .tha Planning Panel Worksheets
for Physical Acoustics. A sample worksheet can be found in Section 1.3. Under
"priority" projects are ratdd on a sca™ of | to 10, and 1 is highest priority, For
identification purposcs, the workaheets have been given the code PA (TChysical .
Acountics) followed by sequential numbering.
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Planninp Panel Worksheet PA-1

Technical Sub-area: Assipned to: Organization to do work:

Noise Fmisaion (Movinpg Sources) sl To be determined

Statement of repulatory and other needs:

" Most moving machines are associated with transportation or construction and
inelude land, air and water vehicles, Nationally, repulatory authority exists
within FTA, DOT, FHWA and FAA to develop noise level repulations for
mnst or all of these moving machines, Current practice sets thesa repulations on
A tvne-~hy-type basils. Standardization of the approach {(methodology) used for
tedting dAnd reporting would be baneficial to hoth the regulators and the
industries involved.

Fxisting national and International standards:

There are a large number of standards and recommended practices developed
primarily hy SAF, that detail the procedures to be used in noise measurements
of apecifie moving scurces. In addition, ASA covers peneral methods for

test site measurement of maximum nolse emitted by engine-powered equipment.
owever, there are currently no recopnized moving source "frame" documents
aimilar to IS0 3740-3746 for stationary sources.

Work in propress - national and international:

' Worl: on standards for the measurement of nolse produced by moving sources has
L. been performed primarily by SAE. llowever, there 18 no national work in progress
to define a series of "frame" documents for moving sources. Internacionally,
i a very peneral outline, "Principles for the Measurement of Nolse from Moving
v Sourcen,” has been drafted and is currently being considered by ISO/TC43/SCL.

X TYuture wortk - naticnal:

7 Consideration ought to be given to tha preparation of four genural atandards
for the measurement of noise from moving sources outdoors.

; 1, Test measurement criteria, including specification of teat site, determination
n af roasurement leecation(s) with repard to the source location and ground

plane; amblent environmental conditions, definition of vehicle location, path of
aovement and operation; and recording of special conditions.

ﬂ 2, Tust daca corractions, including spectral corrections, ave raquirad to
i reference conditiona for source characteristics (speed, power, etc,) and for
i noise propagation where source-microphone distances warrant.

i ' -
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3. Definition of appropriate descriptiona, (noilse exposure units), including
references to other existing standards and guidelines for the choice of
the physical quantities to be measured,

4. Test reault reporting and data adaptation/extrapolation to ather conditions,
distances, or nolse exposure unita. An additional general standard might be
considered for indoor measurement of moving sources, such as subways.

Future work - international:

The general outline under consideration by IS0 (IS0 TC 43/$1 {Secretariat-250)340
could be modified or replaced by the four general standards on moving sources to
be prepared nationally. It might be alsc replaced by the "Guidelines" document
prepared as & companion to this report as described in Section 1.

Title of proposed new standard:

ANST 51.x%x-198x,

Time requirid to produce the document:

5 to 7 years,

Research required:

1. Determination of the flatness which must be gpecified for both the test
track and the measurement area. If the degree of flatness is unspecified

it is possible the measurements will have unacceptable errore. Conversely,

{f the flatness requirements are specified too stringently, the cost of the test
site could bhe prohibitive.

v

2. Establishment of the extent of cleared, hard surface areas which must surround
the test microphone(s) in order to guarantee results which are uncontaminated
by reflections from obstacles and by the proximity of gound absoxptive ground.

3. Quantitative specification of surface roughness as well as the development
of means for constructing surfaces of prescribed roughnesa.

t, Determination of optimum placement of test microphones for moving sources,
This includes microphone heights and apacings to achieve prescribed measurement
goals for pass-by and pource directivity data.

Priority:
5
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Planning Panel Worksheat PA-2

Nrganization to do work:

Asaipned to:
51 S1-50

Technical Sub-area:

Nnise Emimaion (Guidelines)

A e e e e

Statement of repulatory and other needs:

Tt is obvious that procedures are necessarvy for the measurement and rating of noise
from all kinds of equipment. HNot all regulations will be based on sound power level
as evidenced hy the fact that regulations based on sound presaure level at s distance
have already been propared., Nevertheless, sound power level can be used ip at least

three ways:

1., To entimate the sound pressure level on a measutement surface at some distance
from a source, (fuidelinas in this area are already given in ANSI $3.17. TFor
repulatory purposes, other distances besides the 1 meter distance given in 83.17
might be used, and in many cases may be adequate to determine if the requiremencs

of a repulation have been met, -

2. As part of a repulation. No current asources to be regulated in terms of
sound powar were, however, identified.

3. For labaling purposes. Sound powtr basad measuremente may be very

useful., Three candidates that already exist are the ARI sound rating numer (SHM),
the ANSI S83.17 Product Moisa Rating {PNR) and thea ANST S1,23 Noise Power Fmission
Leval (NPEL). At this tima, no one of these threa is preferred for labaling
purposes, and in fact labeling may be in terms of any of these dependiag on

established practice,

. Thus there 15 a need for a basic set of measurement procedures for aound power lavel

including simple survey types whose precision and accuracy are clearly related
to the more exact lahoratory procedure.

Fxisting national and international standards:

T80 3740, Acoustics - Detormination of sound power levels of noise sources, Guidelines
for the uge of basic standards and for the preparation of noilse test codes, hes

been approved by the International Organization for Standardization. This document
cavers guidelines for tha selection of one of a seriss of international standards

on Jdeterminntion of noise emission of sourcas.

Sy

Worlk in propress - national and interpational:

S T e

The national counterpart of IS0 3740, §1,30-197X, has been voted upon onca by §1,
The comments on this documant are currantly baing reviawed and it is expected that a

second letter ballot will be issued 1in lata 1978,

PRy
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Future work - national:

(See nbove)

Future work - international;

The international -dottment has-recentiy-been published and no-efforty are
currently underway to revise the document,

Title of proposed naw standard:

Same as international standard

Time required to produce the document:

Tt is expected that the document will be completed in 1979,

Research required:

Tt is believed that there is enough information availsble to prepare a complete
set of standards on sound power determination for stationary sources, When these
standards have heen issuad, it will be necessary to make msasurements cu a wide
variety of sources in all of the environments defined by the standards

in order to obtain new information on the precision and accuracy of the data and
to define special problema that may be encountered.

Mriority:
3
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Planning Panel Worksheet PA-3

Technical Sub-atea:! Assigned to: Orpanization to do work:
sl §1-50

Noise Emission (Reverberant
Room -~ Preciasion)

Statement of repulatory and other naeds:

Bame as PA-2

Fxisting naticnal and international standards:

IS0 3741-1975, Acoustics ~ Determination of Sound Power Laveisz of Noise

fources - Precision Methods for GLroad-band Sources in Reverberation Rooms. ANSI
f1,21, American National Standard method for the determination of the sound power
of small soutrces in a reverberation room.

The national standard covers both broad band and discrate frequancy sources.
The international document covers only broad-band sources; a second intarnational
document, TS50 3742, covers discrete fregquency.sources,

Work in propress - national and intarnational:

The international documents ara complete and are not at this time being revised,
The national document is being divided into two parts, ANSI §1.31 and 81,32,
It is expected that these national documents will then parallel the intarnational

& documenta.

Futurae work ~ national:

See above.

Future work - international:

ﬁ ‘ None planned.

‘i Title of proposed new standard:

ANST 51,31-197X Acoustics - Datermination of Sound Power Levels of Noisa Sourccs =
Precision Methods for Broad-band Sources in Reverharation Roomn.

: ? Time required to produce the document:

Tt is expected that this document will be issued in 1579,

Hesearch required:

i Same as FA-2

J Priority:

n
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Plapning Fanel Worksheet PA-~4

" Tachnical Sub~area: Assignad to: Organigation to dp work:
Noise ¥mission (Reverbermnt 51 51~50
Preclinion)

Statement of regulatory and other needs:

Snme #s PA=2

Fxirting nacional and international standards:

T8O 3742-1975, Acoustics ~ Determination of Sound Power Levels of MNoise Sources -
Precision Methods for Dlscrete-frequency and Narrow-band Sources in Reverberation
Rooms., ANSI 51.21, American National Standard Methods for the Determination of the
Sound Power Level of Small Sources in a Reverbaration Room. The international
document covers only discrete frequency sources) the national document covers hoth

broad-band and discrete frequancy sources.

Work in progress -~ natipnal and international:

The intermational document is complete and is not baing revised, The national
is in the process of being divided Into two parta. The discrate frequency
portion of ANSI $1,21 will become ANSI 51,32.

Future work -~ national:

See nbove,

Futurs work - international:

This document is new and is not yet up for revision.

Title of nroposed new standard:

ANST 81,32-197X, Acoustics - Determination of Sound Power Levels of Noilse
Snurces — Precision Metheds for Discrete-frequencv and Narrow-band Sources

in Reverheration Rooms,

Time required to produce the document:

Tt is expected that a2 document will be issued in 1979,

Research required:

Same s PA-2

gr!nritv:

2 .
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Planning Panel Workaheet PA-3

Tachnical Sub-area: Aasigned to: ' Otganiratfon to do worlk:
Noise Fmisaion (Specilal Test s1 51-50
. Room)

! Statement of repulatory and other needs:

fame as PA-2

Fxisting nationsl and international standards:

1S0 3743, Acoustiecs - Determination of Sound Power Levels of Nolse Sources -
Tnpineering Methods féf Special Reverberant Test Rooms. This document covers
the desipn of a special low-cost tast room that can be used to determine the

sound power lavel of small amources.

Vork in propress - national and intsrnational:

This documant has rocently-been-approved-as an mui'naeimal--ntandnrd. The
counterpart document hds besn voted upon by S1 as ANSI S1.33, A position is
being developed on the reasons for the negative votes and §1-50 in trying

to resolve the comments.

Future work — national:

See ahove,

Fututre work — intermational:

This 1s a new international standard. No new work is plannad.

Titla of proposed naw standard:

£1,33-197%, Acoustics ~ Datarmination of Sound Powar Lavela of Moilsa Sourcea -
Fnpineerinp Methods for Special Revarberant Tast Room,

Resaarch required:

This satandard has been devaloped internationally, but has not heen widely
used in the United States, Reaearch ia required to evaluatas the prnposed
techniques and to ensure that the mathoda proposed in tha atandand iead to data

having an acceptabla accuracy.
- Sae alao PA-2

Priority:
L .
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Planninp Panel Worksheet PA=6

Technical Sub-arsa: Asgipned to: ' Organizarion rto do work:
Noise Emission (Free Field s1 51-50

Engineering Method)

Statement of regulatory and other needs:

Same as PA-2

Existing national and international standards:

1S0/DI5 3744, Determination of Sound Power Levels of Noise Sources -CEngineering
Methods for Free-field Conditions Over a Reflecting Plane (Draft). This
document details a wide variety of techniques that can be uped to determina the
nolse emigsion of sources outdoors or indoors., It spacifies certain conditions
which must be met in order to muke measurements having a suitable accuracy.
There conditions include environmental corrections that must be applied when
reflections are present within the room.

Wnrk in progress — national and internatiopal:

The counterpart document, ANSI 51.34 hay been voted upoi by SL,  S1-50
is in the process of resvlving the negacive votes. It is expected that a
second latter ballot will be fssued after the internationsl document has been

published. L et o e na————. =

Future work - natlonal:

Tt is widely racopnized that LSO 3744 is a verv complicated document. Ic is
1ikely thac IS0 will begin work on the development of a new standard thae will
simplify the enpineering determinution of sound power level. DNatfunally, it 1s
' planned to follow this work very carefully, '

-

Future work - international:

|
; Tt 48 believed char che ISG will start on a new document which may
; gimplify the current procedures of IS0 3744%.

Title of proponed new scandard:

Fapineerving Methods for Free-Fleld Conditions Cver a Raeflectinyg Plune.

Tine required to produce tha decwusnt:

1

jf ANST 81,34, Acoustics - Deternlnation of Sound Pever Lovels of NHoilse Sources -
|

f

t

Tt 38 expected that che patlonal covnterpary documenc will Le voced ou sguin in 1979,

80
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Research required:

There is a long term (3-4 years) need to develop new and simplified methods for
i engineering determination of the sound power emitted by sources in a free
| field. The current procedures in IS0 3744 are complex., Perhaps the most
immediate simplification would be to define environments in which measurements would

be made using an environmental corraction of 0 48,

See also PA-2

Priority:
4
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Planning Panel Worksgheet PA~7

Technical Sub-area: Assignad to: Organization te do work:
Noilse Fmission (Free Field s1 81-50

Precision Methods)

Statement of regulatoty and other neads:

Same as PA-2

Existing national and internatjonal standards:

180 3745, Acoustics - Datermination of Sound Power Levels of Noise Sources -
pPrecision Methods for Anechoic and Semi-anechoit¢ Reooms. This is a document
that allows for precige.determination of aound power in a laboratory environment.

Work in propress — national and international:

There is no work in progress internationally on this document; it is a recent
TS0 standard, Nationnlly, the counterpart document, ANSI 51.35-197X has been
voted upon once and the negative votes are In the process of baing resolved.

Futura work ~ national:

Sea above.

Futurs work - international:

This 18 a new document; it is not axpected that any naw International werk will
be done in the immediate future.

Titla of proposed new standard:

ANSI 51.35, Acoustics - Determination of Sound Power Levels of Noise Sources -
Precision Methods for Anechoic and Semi-anechoic Rooms.

Time required to produca the document:

It 18 expected that the document will be pubiiuhud in 1979,

Reaearch required:

Same aa PA-2

Priority:
3

i
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Planning Panel Worksheat PA-8

Tachnical Sub-arga: Assigned to: Organisation to do work:
Noise Emission (Survey sy 51-50
Method)

‘Statement of regulatory and other needs:

Same ag PA-2

Fxisting national and internaticnal standards:

IS0/DIS 3746, Acoustics - Determination of Sound Powar Levels of Noise Sources -
Survey Method (Draft)}.

Work in prograss - national and international:

The international document is in the final stagea of completion. A United States
counterpart document, ANSI §1.36-197X, has had one letter ballot and the negative

votes are being reviewed,

Future work ~ national:

This 18 perhaps the moat {mportant sound power document under consideration
because {t defines very simple procedures that can be used for estimating the sound
power emitted by a source. It is hoped that future national work will lead te
o determination of the correlation among the various available methods for

measurement of round power,

Future work - international:

Not known.

e

Title of proposed new standard:

ANSI 81,36, Acoustics - Detarmination of Sound Power Levels of Noise Sourcas -
Survey Method,

Time required to produce the document:

It ia eupected that a new document will be voted upon in 1979.

Research requirad:

None to produce the document. #owever, validation of the mathod will raquire a
large number of measuranents.

cee also PA=-2

Priotity:
4




Planning Panel Workeheet PA-~9

‘Tachnical Sub-areat Agsilgned to? Orpanization to do work:
iNoire Emission (Reference 51 §51-50

‘Bound Source Methad)

e

‘Rtatement -of repulatory and other needs:

‘[arve ag TA=-2

:Exi'stﬁing matdonal and international stsndards:

None

‘Work in progress - national and international:

N¥o work ds In prograss on the national level, On the intermational level, work
has ‘just started on the development of noise emissjon techniques through the wuse
of 4 reference sound source {a source of known sound power output)., The HSS

‘has been used for many years in reverberant roome to provide & calibrated

source for sound power determinations and has been extremely successful. However,
there are no techniques accepted at this time for the use of such a source in

a free-field environment., It is in this area that the reference sound

wource may provide the greatest simplification in measuring noise smission

of wmources,

Puture work -~ national:

A plun 18 needed to defive a national program in this arsa. While the documant
eventually produced will probably follow the international documents, a
research program is needed to support the international program.

TFuture work - ‘Internatjonal:

Work on an internstional standard is just beginning and will be continued in
whe ‘future,

Title of proposed new atandard:

ANST Sl..37, Acougtice - Noise Emitted ‘by Mochinery gnd Pnuipment — Engineering
smd Sutrvey Methods Using a Reference .Sound Source,

"Time required 'to produce the documsnt:

Approximately 3 years.

b4
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Resaarch required:

There is wery little Information available on this subject except for RSS
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methoda in reverberant rooms. The firat step is to encourags publication of
existing data on this subject and then to apply tha results to measursmants on
a wide variety of machines. .

Priority:
2
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Planning Panel Worksheet PA-10

Technical Sub-area: Agaipned to: . Orpanization to do work:
Noise Emission (Rating of sl 51-64

Machinery)

Statement of repulatory and other needs:

Same as PA-2

FxistIng natlonal and international standards:

ANST 81.23-1976, Methods for the Designation of Sound Power Emitted by Machinery
and Yqulpment,

Work in progress - national and intarnational:

An incernationnl document, DM 4871, Nodise classification and labeling of
enuipment and machinery, ia the subject of & lettar balloeet.

Future work - national:

It is expected that the international document will be reasonably similar to the
national document. If neceasary, the national decument will be revised.

Future work — international:

The ln:erha:ional document befng proposed 18 an absolute comparison method as is the
existing national document. It is expected that future intemmationel work will
attempt to develop & relative clasaification achems.

Title of propnred new atandard:

None

Renearch required:

Basic work needs to be done to measure the sound pressure level for many products
that have been rated in terms of dound power level and to develop methods for the
determination of sound pressure level when the sound power is known. In a sense,
this {s the inverse problem of datormination of gound pover from pound pressure
data. The major difference is that the cnvironment used to determine tha sound
power originally is more carefully defined. More moasurements in “eypical" rooms
are naaded to defina the sound field due to a acurce.

i 86




Special problems:

A key issue in the noise classification of machinery and equipment ia the method
_that should be used to identify discrete frequencles produced by the equipment and
the presence or absence of impuleive noise. These are key i1ssues that must be
idepntified by the groups concerned with human response.

Priority:
Not applicable - national standard exists.
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Planning Pancl Workaheet TA-11

Technical sub-~areat Aasigned to: Organization to do work:
Measyrement of Sound 51 51-64

Presqurn Level

Sratement of repulatory and other needs:

Technlques for the measurement of sound pressure level are needed in almost all
- - situations txcept those for which the appropriate deseription 1s the sound
power level nf the source. Regulatory sitvations in which sound prassure levelas

nre needed include:

1. Sound-pressure-at-a-distance measurements for characterizing a eourcae,

2. AMmbient noise measurements in rooms and in communities for comparison with
criteria.

3. Manrurements te be used as ilnputs to a model to determine community
impact, especially measurements an moving sources.

Exlsting national and international standards:

ANSI 81,13-1971, Methods for the Measuremant of Sound Pressure lLevsl. IS0 2204-1973,
Acouatics - Guide to the Messurement of Airborne Acoustical Noise and Evaluation

of its Effects on Man.

Work. in progress - natlonal and international:

| The international document is being revised., The national document needs ravision
in several important areas. An ad hoc group 1is in the process of attempting to define
mathods for astatistical treatment of flu;tuating noise and measurement of noise from

moving sources. e

Future work - national:

ANSI §1.13-1971 ig a key Sl document and needs to be revieed. More details need
to be inecluded on outdoor mansurements including recommended distances from the
gource, The section on fluctuating noise alsc neads considerable revision to
take into account current methods of noise analysais including statistical
distributions, Ldn' Laq and other deacriptors of time-varying noises.

Future work - international:

i IS0 R2204 to be revised.

Title of proposed new standard:

Same as existing standard.

a8
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Time required to produce the documant :

Two years.

Resoarch required:

The proceduras given in ANSI S1.13 for measurament of burst noise are not vary
! satisfactory; they need to be raviased.

Priority:
a
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Planning Pancl Workshcet PA-12.

i

Technical sub-area: Assigned to: Organization to do work:

Sound Presaure Measurement S1 S1-64

{Operator's Position)

Statement of regulatory and other needa:

It 1s believed that maasurement of the sound pressure level of a sonrce at one
or more operating positions will be useful:
¢

1. To define the hazard (from & noise viewpoint) to an operator:

2. As a descriptor for regulatory purposes when sound pressure at a distance or
sound power are selected as descriptors of source noise level.

Existing ndtional -amt IntermarIdnal—gthhddrds:

None

Work in progreass - national and internationsal:

A first draft proposal 1S0/DP 6081, Acoustics - Noise Emitted by Machinery and
Equipment - Guidelines for the Preparation of Test Codes Requiring Noise Measurements
al the Operator's Positlon. This document provides guidelines for preparing test
codes that involve sound pressure level measurements at the operator's position. It
is not only an expanasion of those parts of ANSI §1.1] that deal with operator
position measurements but is also a detailed document that mey be used to define
operator position sound pressure levels, Thus, a minimum description of the noise
emitted by a machine would include the sound power level and the sound pressure level
at specified points where operators are likely to be exposed. This document Is in
the initial states of preparation internationally; no work is in progress nationally,

Future work - national:

Onc of two approaches .ghould be selected for the national document; either the
appropriate sections of ANST 51,13 could be revised or this document could be
issued as an American Natlonal Standard.

Future work - internaticonal:

Nothing beyond current program.

Title of propoged new standard:

Same ae international document,
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Time required to produce the document:

18 months
- Priority:
2
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Wlanndng Panel Worksheet PA-13

‘Terdimical sub-area: Assigned to: Organization to do work:
S[ourd 'P.nénsuvc Level ‘To ‘be decided To be decided

iMapsuremants {Industrial Noise)

_ Revtement .of vrepulatoryv and other needs:

Thhete .are :two majar ragulatory meeds:

A, 'To perfarm plant noise surveys for the purposes of determining operator
warospre and peneral levels within an industrdal plant, mines, and surface

mpetntions foreces.

2, To.determine 'the effects of sourcg . noise .control on gound pressure level
dn mn industrial .situation for the purposes .of preparing cost/benefit snalyses,
iantl ffor mssistance to industry for determination of compliance with regulations.,

{Extatdng natdonal and internaticonal standards

tNone

‘Woatk in iprepress — .pational and internaticnal

‘Nome

jRiepuve awnrk -~ national ;

There ds .obvicusly . r:need :to define methods of measuremant of industrial noise.

This includes Auch arens as how 'to make & noise survey (points at which noise

dewvels ghould ibe .maasured and ‘how to describe these points, how long cobservations
«ihould tbe made at each peint, how to describe the industriasl environment, how to
Heacribe the operating conditions of the equipment under test, etc.) In spite

-of whvious regulatory needs, ‘there 1s no general document which describes how a noisge
‘Rurvey should ‘be 'taken, how to predict .daily :worker noise exposure based on
Ahort~time .measurements ar time and motion studies and other problems associlated

mithmoeise in industry.” This 1s an open prohlem at the moment -which should be
.addresned by a standards-getting body,

Futura 'work ~ International:

Nonee known.

‘Tatike of Proposed :Standard:

To the decidead.
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Planning Panel Worksheet PA-14

Technical sub=-area! . Assipned to: Organization to do worlk:
Sound Pressure Measurements To be decided To be decided

. {Directional Properties)

Statement of repulatory and other needs:

A knowledpe of the directional properties of gound flelds would probably be
ugeful if one vere to specify the calibration of a noise dosimater on a dummy torso.

Fxistinp national and international standarda:

}
qone, perhaps not applicable

Work in progress - national and internatiopal:

No systematic work known

Future work - national:

There is a need to define tha directional characteristics of sound fields in
industry. 1In order to determina, for example, where a noise dosimeter should be
worn and what the differances in rocorded noise exposure will be if the unit im
worn, for example, on the holmet or placed in a pocket, It is obvious that the
directional charactaristics of sound fields in industry cannot be standardized
but 1t would be very useful to conaider how standardiged measurements could be

made of these properties.

Futura work - international:

None

Title of Propoged Standard:

To be decided

Time requirad to produce the document :

Four years,

Research required:

Research is required to determine the nature of sound fields in industry.
The research should ba directed toward determining under what conditions measuraments

mode using a personal noise dosimater may be invalid.

Irdordty:
5 |
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Planning Panel Worksheet PA-~13

. S—————————— s = i = = s _— _—

Technical qub-ﬂrea' Assipned to: Organization to do work:
Instrumentation (Personal sl §1-45

Dosimeter)

Statement of regulatory and other needs:

Thare 18 no queation that an ANSI standard for a personal noise dosimeter is

badiy needed. Many dosimeters are currently being used both by regulatory agencies -
and by {ndustry. An amendment 1s being added to Title 30, Code of Faderal

Rapulations to permit use of domimeters in coal mines. The mining industry has
objected to the amendment on the basis that a national standard does not exist.

The clear immediote need i for a dosimeter that has a 5 dB exchange rate and indicates
a percentape ov fraction of a criterion level given by a Federal Regulation.

Pxisting national and international standards:

None

Work. in propress - national and international:

A proposed national document, ANSI §la25-197X has been submitted to the ANSI Board
of Standards Review for public comment before being issued as an American National

Standard.

An international IEC document has been circulated to TEC National Cammittees

for comment, has heen raevised and is about to be circulated again for comment,
This document, in contrast to the ANSI document, describes a dosimecar that has a
3 dB exchanpge vate apnd 1a calibrated to indicata Palh.

Future work ~ national:

Two key 1asues have been identified during voting and commentary on the national
document. Theae are: (1) In the method of calibrating the dosimeter, should it
be calibrated with a wearsar present or not, (2) Rather than calibration to

read a fraction of a '"regulated” total exporurs, the dogimeters could be

calibratad to read in unite of Pa? h.

et RN

Future work - international:

To complete work on international document,

. Ti:ie of proposed new standard:

! ANST S1.25-197X Personal Noise Dosimeters.



Tima required to producs tha decument:

Tt is hoped that a document will be issuad in 1978.

5pncial_2;o§lams:‘

See futurs work - national,

Priority:
1
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Planning Panel Worksheet PA-16

Technical sub-area: Aaaipned to: Orpanization to do work:
S51-68

Instrumentation Field 5]
Calibration of Sound Level
Meters and Sound Analyzers

Statement of repulatory and other needs:

'
Many field calibrators are in use to calibrate sound level meters and other sound
mensur ing instruments that meet ANST 51.4 and JEC Standards. Yet these calibrators
ave not standard{zed, Increased Federal regulation means that for legal purpases,
it is beat to have validated data. Calibrators, l1ike sound level meters, should
produce comparable results, independent of their make and model.

Parameters of a sound level meter other than sensitivity at a single level and
frequency may be of interest, particularly whers data must pass the test of court
action or when greatest accuracy must be assured because of cost considerations.

Existing natjonal and international standards;

None

¥Work in propress - national and internaticnal:

A quesﬁionnaire is being circulated from TC29/5C29C to the National Committees
of TEC,

B Futurs work — national:

The mechanical characteristica of couplers relative to the microphone being
calibrated need to he defined. Also preferred frequancies and levels and
permissible variations with ‘time must be defined. Other parameters of a sound
level meter or sound analyzer should also be considered for field calibration,

for axample, indicator response,

i. .
A draft document on coupler calibrators has been daveloped and has bean circulated to
o number of acoustical speclalists for comments, -

- Future work - international:
H

Posaibility of an IEC standard resulting from the quaationnaire.

Title oE proPosed naw 3tandnrd-

AN%I 5§1.%¥X-197X, Amarican National Specification for Acoustic Couplers of the
Cﬂlib rator 'rype . -

Priority:
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Planning Panel Worksgheet PA-17

Technical sub-area: Assignad to: Organization to do work:

Instrumentation (filters sl §1-66

and real time analyzers)

Statement of ropulatory and other needa:

The Faderal Aviation Administration requires one- third octave analysis for
adminigtration of FAR-36,

The Environmental Protection Agency requires octave analysis for regulation of
pome products. The Dapartment of Labor requires octave analysis of background

noise for location of audiometric test rooms.

Existing national and internstional standards:

ANST 51,11-1966, Specifications for Octave, Half-Octave and Third-Octave Band Filter
Sets.

TEC 225-1966, Octave, Half=Octave and Third-Octave Band Filters Intendod for
the Analysis of Sounds and Vibrations.

Future work -~ national: f

Digical filters ara coming into usge. These filters have charactaristics which
are not adequately controlled by the existing standards. Scma areas that need

‘addresaing are dynamic range, linearity, reasolution, procassing time, filter shaps, etc.

Additionally, & standard for a naw cinas of filtars with greatar slopes may ba
needed for aircraft noilse application.

Mew work in this area should addresa the octave or one=-third octave analyeer as a
whole and not just the filter. A otandard could be formulataed to cover both

complete analyzers and filter sets.

Title of proposed new atandard:

Revieion of existing standard,

Speacial problems:

The revised standard muat conaider converting data from Faoat PFourier Transforms
{FFT) {into octava, one-half & one-third octava bands 1f this 4s an accaptable method

of procassing. '

Priorityt
3
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Planning Panel Worksheet PA-lSr;

Technical aub-area: Agpigned to: QOrpanization to do work:
Instrumentation (Digital s1 81-65

Instrument Specificationsg)

Statement of regulatory and other needs:

Meny digital Instruments are in use in regulatory and data gathering noise
measurements, yet our standards do nnt toke cognizance of their special characteristics,

o 1 ————— gy 3 =

Existing national and international standards:

None

Work in proprasa - national and international:

An international workinp group (WGl6) has been set up under ISQ/TC43/SCL. This
committee has not yet begun 1ts work, A national committee (51-65) was set up but

i3 currently not active and must be reorganized.

Future work -~ national:

There is a need for standards covaring the testing and characteristics of
instruments that process acoustical data using digital means. This includes
digital spectrum annlyzers, integrating sound level meters that operate digitally,

‘community noise analyzers and other instruments that use digital means for

calculating acoustical quantities. A U.5. representative to the
international working group must be appointad and should participate actively in

the work of the international group. '
A need for a better understanding of the characteristics of comminity noise
analyzers has been identified,

Futura work = intarnational:

The work of WN16 will ba initiated,

Title nf propﬁuad new atandard:

ANST' 51,.XX, 19XX Characteristics and Test Mathoda for DMgital Acoustical Instrumentation

Research required:

Comminity noise analyzers are one class of digital instruments for which standards
do not exist, therefore,a panal discussion waa held at the INTER-NOISE 78 meating
in May 1978 to diecuas the basie for standardization of the characteristics

of these instruments. The rasult of this panel discussion will be reported saparately.

98



Spacial problams:

In general, it is deairable that the same result be obtainad whether processing is
done by analog or digital means. Connidering the differences in the analog and
digital circuitry, it may not be possibla to satisfy this requirement,

Priority:
3
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"lanning Panel Horksheet PA~19

Technical sub-arsa: fosigned to: Orpanization to do work!

Tnatrumentation (Integrating 51 81-45

Spund Level Meters)

R'j:ntemenl: of repulatory and other neads:
¥

Tt aprcoars that TPA regulations for noisy products penerally require the
measurement of the space and time averape sound level in the vicinity of che
product, Community noise criteris tend to be based on L (time average

somnd level), Mso, L, (L over a 24 hour pertnd with®§ night time

penalty) mav he .1doptea“hy fifin for planning and design. Meamsurements can be

made with conventional sound level meters but the process is tedious, time
consuming and subject to error., A standard inatrument that intepratea a function of
aoynd nrassure level over saconds, minutes and pnasibly hours is clearly needed.

Fxistineg national and international atandards:

None

Work in nropress - national and international:

€145 has a subgroup considering work on the standard for Integrating sound
level meters.
1FC/TC29/9C29C/WC1ll 4is also working on an international standard for an

inteprating scund level meter. A partial draft has been prepared and sent to
the membars for consideration.

Title of proposed new standard:

/ —
ANST S1.XX-197X, ChatactUPIGBLIcA of INtepratlng Youhd Tavel Metera.

Priority:
1
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, Planning Panel Worksheet PA-20

Technical sub-area: Assipned to: Organization to do work:
- Tnstrumentation (Sound 51 51-45

‘Level Meters)

;Statement of repulatnry and other needss
Ly

The current ANSI 51,4-1971 Specification for Sound Level Meters has a number of
ghorteomings and is in need of review. Particularly, 51,4 does not sufficiently
contrnl the detector-indicator characteristics, and does not make allowances for

wide ranpe Iindicators, recording or digital displave, Better tests of the mean square
and transient characteristic of the detector are desired. Instruments are becoming
availahle with recording indicators and dipgital indicators that sre not adequately
cnvered. by the current standard, Furthermore, a need existas for instruments and
specifications to measure impulsaive sounds. The effect of wind screens on

nerformance also needs to be considered.

I'rxisting national and internatinnal standards:

ANST 51,4-1971, Specifiecation for Sound Level Meters, IEC Publication 123 and 179 on
sound level meters. IEC Publication 1794 on impulse sound level metexrs.

Yotk dn propress - national and international:

Tnternationally, (IF0/TC26/SC29C/WGB) is preparing a consolidated revision of the IEC
publications.

o A draft of the consolidated revision has been circulatad for vote and a naw IEC
5 standard is expected to he issued hefore year end 1978, ANSI S1-45 ia engaged in a
: ravision of ANSI S1.4-1971 following the consolidatad revision.

DT

Future work - national:

?J See ahove.

?’ Title of proposed tew standard:

$1.4-197X, Specification for Sound Level Meters.

——_—

Special prohlema:

5 A kay question ja the inclusion of an impulse meter characteristic in an American
natlonal specification, At this time, there im no impulae sound level metar
characteristic apecified in the United States but that characteriatic ia being uged

i overseas.
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rlanning Panel Worksheet PA-21

Technical sub-area: Aspigned to: Grpanization to do work:
Comtmunity Noise 81 81-62 (53)

Stacement of repulatory and other needs:

FPA 15 asslating communities to undertake nolsc assessments as part of the development
of community noise control programs under Section 14 of the 1972 Noise Control Act, A

standard measurement methodology would:

{n) allow communities to cnmpare thelr noise measurements with those from othar
communities; i.e., facilitate the exchanpe and compariscn of community noine data.

(b) allow comparisons with identified levels or standards of community nolse that
might be issued by state and federal agencies;

{c) facilitate assesament of the national noise environment;

(d) allow communities to evaluate the effectiveness of noise control progress with
time;

(e) reduce aurvev costs by utilization of uniform procedures and criteria in
performance requirements;

(f) facilitate community planninp of ncise measutement programs.

FPA :also foresees the need for standards in defining methodology and instrumentation
for noigse measurements employed in communitv enforcement of local nolse ordinances.
The Feanibilicy of developing such st®mdards as an integral part of the proposed $1-62
“Community Nolse" standard will be investigated.

The ‘need for and the extent of community and/or source measurement for environmental
impact nssessments has not yet bezen defined, Standardired procedures for selecting and
performing such measurements might be helpful. Such atandardization should probably
follow (not precede) the development of needed impact assessment standards.,

102

Existing national and international standards:

National: None directly covering area. Other relevant standards: ANSI Sl.4- 1971
"Spegification for Sound Leval Metera" and ANSI S1,13-1971 "Metheds for Measurement of

Sound Pressute lLevels.'

51/53 VWorking Groups whose contributions may be relevant to this topic: Sl-45 "Sound
Level Meters and Thedir Calibration"; 51-57 "Attenuation of Sound in Air'; S1-64 "Noise
Measuremont Systems'; S1-67 "Analysie and Prasentation of Blaat Noise Data or Similar
Impulae Type Noises'; 53-55 "Land Use Planning with Respect to Noise™; and the Ad hoc
Group on Statistical Considerstions in Noise Measuraments.
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International: HNone Approved., IS0 R1966-1971 "Assesament of noise with respect to
Cormunity Responsge" has not been apnroved as an International standard, and is being

s

reviged,
—wnrk in _prugress -~ national and international:

Working Group S1-62(53) "Measurement and Cvaluation of Community Noige" ham been sat up
to develop a draft standard in this area, The firat working group meeting was held

. during Vorkshop in Environmental Sound, Deerfield Beach, Florida, December 1577,
Recent EPA sponsored studies in community survey plenning, and in developing
recommended coede practices for enforcement of local noise ordinances, provide a
technical resource that will be utilized in developing an initisel draft standard.
These studies exist in draft form and will be qvailable in final form for public
distribution within seyeral monthg, . ...
Future Qork - national:
Over the next few months, Working Group 51-62(83) will define a statement of purpose
and scope for a draft "Community Nolse" standard, and plans to devalop a rough first
draft nf key technical sections of a standard. These key sections includa:
clanpsification of surveys, definiticns of what is to be measured, and list of data to
he reported. Foreign comunity nojise atandards will be reviewed, and lists of rocenl:
technical studies will be circulated among members.
The Working Group mat for the firat time at the Workshop on Environmental Sound to
discusr plans for preparation of a standard,
Future work - international:
Not known, Plana for revision of IS0 R 1996 are uncertain at thiﬁ time.
Ticln of proposad new atandard:
Measurement of Community Noisa
Time required to produce the document:
2 to 3 years.
Research required:
1, Undertake error analyses:

(n) continuous ve intermittent sampling;
- (b) distributed sampling va bunched sampling;

(c) day-tn-daf, waokly and saasonal vnr'inbilicy considarations.

ot B 4 s e i e B e e 8
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2. TlUndertake spatial variability analyses:

{(a) define expeacted spatinl variability for differing measurement areas;

(b) define expected vertical variability for differing measurement areas. )

3, Relate equipment measurement accuracy requiraments to expected variability
in noise environment and te measurement purposes.

Special problems:

Thara will be need to maintain liaison with the ANSI Working Group concarned with
developing standards for room measutements for acceptability avaluations, and to review
proposed ANST standards for outdoor=indoor sound reduction measurements (i.e.,
adaptation of a part of IS0 DIS 140). Thera will also be the need to keep in touch
with the ANSI group developing standards for atatistical analyszere used in

community noise moasuraments,

Priority:

1
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Planning Panel Worksheet PA-22

Technical sub-area: Assigned to: Organization to do work:
. Noise Reduction by S1 (See Worksheet 51-XX

Barriers NCE-1)
‘., Statement of regulatory and other needs:

A standard 1is needed to describe uniform procedures for epecifying acoustical design
featurvs of barriers and for assessing the noise reduction to be expected after
installutlon. The term barrier is used here to mean any type of permanent or temporary
structure used to reduce community noise levels, The nolse source can be some form of
transportation or a stationary piece of equipment or machinery.

State and federal apencles need such a standard. Portable {temporary) barriers are
candidates for EPA labeling action. Barriers are installed with FHWA funds along

many highways. Barriers may be required to meet HUD criteria for dwelling noise levels.
Alrport Development Aid Program (ADAP) funds may be used by airports to install )
barriers to reduce ground runup, takeoff, or thrust-reversal noise. In many
communities, barriers may be the only feasible method to reduce property-line noise
levels caused by railroad operations, The standard is needed by government agencies

in revfewing cnvironmental impact statements. Barriers are used around stationary .
noise sources such as power transformers and air conditioning syetem components. Portable
barriers are often used to control construction-site‘noise. Federal, atate, county, ‘
and municipal agenecies need the standard for use in approving proposed projects.

Existing national and international standarda:

No standards exist. Barrier depign procedures are available in published reports and
manuals prepared for the Federnl Highway Administration (FHWA). Additional barrier
design procedutes and acouatical performance dats are alao available from publications
of the NOT Transportation Syatems Center and publications of agencies in England,

France, and Japan.

Work in progress - national and international:

FHWA 18 aponsoring research to refine barrier design procedures.

Future work « national:

- Organize a writing group to colleet information and draft a gtandard, The effort by Sl
should he coordinated with similar efforts by the ASTM E33 committee.

Title of proposed new standard:

Noise Reduction by Barriers.

Time required to produce the document:

3 to 4 years after formation of writing group
) 6
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Rasearch required:

Additional field studies of the actual noise reduction achieved by various barriers ara
neoded to validate design procedures; to confirm appropriateness of specific barrier
designs for reducing noisa produced by various forms of transportation and to define
barvier performance under a variety of weather conditiona and typee of ground cover and

tattain.

Priorityt
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Planning Panel Workshaat PA-23

Tachnical Sub=area! Asaigned to: Organiration to do work:
Sound Propagation in sl §1-57

an Urhan Envirenment

! USSR S

! €:atement of rggulatogy and other needa:

e e ey o e r—_—a et

- Predictions of urban noise levels generated by highway traffic and railroad and
aircraft operations are réquired as part of national and local assessments of the
impact on public health and welfare. Urhan noise from construction sites and
stationary nolge sources must also be estimated, EPA, NOT, DOD and state and local
agencies need a standard procedure to account for propagation effects in urban areas.
An Interim standard, based on bast-availahle information, is urgently needed as soon as
possible to define an Interim procedure that provides consistent and comparable

resgults.

Existing national and in:erna:ional standards.

No stendards exist.

At least one country {(England) has published a method for predicting urban noise
anvirenmenta due to highway traffic, The prediction method is contained in documents

. prepared for the U.K, Department of the Eavirconment and is available from Her Majeaty's
Stationery 0ffice, London, England, as "New housing and rond traffic noisa, a dasign
puide for architects” and Caleulation of road traffic noise."

Work in progress - natianal and intarnatiopal:

“

Some research studies .of sound propagation along city streets and around buildings and
highways have been parformed - some by actusl in-situ measurements, scme by acoustiec

modeling techniques.

Theoretical and model scale studies are being conducted in the U.S.

& Model acale studies are also beinpg conducted in France and at the National Physiecal

e Laboratery in England on noise propagation in builtup urban areas, Definitive
enpginesring prediction tules have not been published yet as a result of this research.

B
T — IR s

Future work - nationmal:

Theoretical, fleld, and scale-model studies should be continued to genarata the data
needed to eventually davelop o standard calculation procedure to roplace the interim

i - ~ standnrd,

Future work - internationalt

Specific details of internmational raesearch orn sound propagation in urban areas are

g :
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unknown although model scale studies ave expected to coniinue in France at Centre
Sclentifique et Technique de Batiment in Grenoble where & major facility has been

developed for such work,

Title of proposed new standard:

Method for Specifying Sound Propagation Losases in an Urban Environment.

Time required to produce the document: .

For production of an interim standard, 2 to ) years after formation of the writing
grfoup. Fot the motre-definitive standard, 8 to 12 yeara will be required after the data

are available.

Research required:

Generalized sound propagation models need to be developed, tested and validated.

Particularly desirable would be -exploratory research to quantify the range of
propagation losses, Independent of atmospheric effects, in the full gpectrum of
building densities and configurations that exist in urban areas. The spectrum should
range from open terrain, for which ground attenuation studies or potential standards
may be available, to continuously built-up city canyons. The research should also
identify the range of propagation losses in such areas for surface mounted or elevated
statfonary sources and for aircraft. Following such problem-bounding research, detailed
studies should be carried out to develop practical design prediction models for
standardization. These models should aleo include atmospheric and ground attenuation

effecta.

Priority:
3
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Planning Panel Worksheet PA-24

Technical sub-area: Assigned to: Organization to do work:
Influence of Atmospheric ' 51 §1-57

Turbulence and Ground Effects
on Sound Propagaticn

*  Statement of regulatory and other needs:

]
'  The technical basis for many regulatory actions to reduce noise from a variety of
- sources 1s a determlnation of the number of people exposed at different criterion .
levels, Atmospheric absorption for pure tones is now the subject of an ANSI standard.
However, there is a .clear regulatory need for development of procedures for calculating

the losses in excess of atmospheric absorption, that occur during propagation through a

real (turbulent) atmosphere near the earth's surface at various angles of elevation
between the ground plane and the source. Because no such standards exist, a wide
variety of procedures, for the most part uncodified, are used to fulfill regulatory
requirements of EPA, FAA, FIMA, FRA, and other government agenciea. A national
standard based on experimentally validated procedures would £111 this vald and provide
uniformity among the numercus studies requiring application of this type of propngatiun
loss.
Work in this area should be coordinated with the standards activity for specifying
attenuation for bamnds of nolse.

Existing national and intemational standarda.

An SAE report, AIR 923, available aince 1966, defines procedures for cnlcula:ing losaes
in excess of atwosphoric-.abserpiion-along propagation patha close to the ground for an
rlovated noise source such as an aircraft, Many experimental studies have been
published providing data on horizontal, or near horizontal, sound propagation, but no'
U.S. standards have been developed. Some European countries have estimated standard

procedures for deternining highway noise impact. These procedures imply the enistence

of a standard for horizontal sound propagation. An SAE report, AIR 1327, published in
1977, definea a model for ground reflection effects for noise produced by atatinnnry
sources such as a jet engine on a teyt stand,

Work in progress - national and {nternational: : o

FAA, FHWA, NASA and DOD are conducting research studies related to atmogpheric and
ground effects on sound propagation. A subcommitiee of the SAE A-21 committee 1o

preparing an Aerospace Information Raport to supplement AIR 1327 with practical methods

for determining free field aound prassure levels around jet-engine test;stands. ...

Information on sound propagntion over vegetated terraiq is becoming increasingly
avallable from the literature.

Future work - naotional:

-Future atandards efforts in this area should be coordinated with the SAE A=21 Comnittee

on Aircraft Noise Measurciments and tho SAE Vehicle Sound Level Committee.

Specification of procedures to account for sound refraction effects by wind and
temperature gradicents €that 18 for those which can be congidered to be non-fluctuating
on a short time scale) probably could be accomplished. before specification of the
acoustical effects of atmospheric turbulence or ground impedance. . .
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t.‘I‘it:le of.rprnposad new standard: - : o

S

. Toar aImret oL
\ ;Mlthoé for. Dlumining Effecta of Atmoupheric Turbullnce. Tcmpnrntura and Wind
[Grndinnts. and Ground Surfaces_on Sound Propagation, - '---.--—-----—-—-—-----------------.-w--;---—~~«-—

e R

-’I‘dmn rexLuirad to produce the documnnt-

7 to 10 yenrs nfter formation of writing greup.
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. —The-apparent attenuation resulting from scattering effects after propagation through
‘armosphieric: turbiulence and the wake behind a moving noise source is.not well
“underatood, ‘ o Do
““‘:‘O; Fpaw o . N . [ " T . R HESETENLY R
Thetaffects of turbulent fluctuations in the valocity and temperature of the air near
- ——-the- pround surfnce on the phase of direct and reflacted sound waves are not well

J o ‘uhderstood,

The> affect. of - the finite acoustic impedance of the ground on sound propagation at

v .mhallow prazing angles is beginning to yield to a series of analytical studies.

! iincertainty. peraists as to suitabla analytical models for surface waves or even the

i fiaed o consider surface waves, Modela are also lacking for the acoustical impedance

' of-proundr surfaces, for the type of wave motion in the ground (i.e:, compressional -only
" or ¢compressional plus shear), and for the various layers which conatitute real soila,
Extensive experimental validation and davelopment of practical engineering methods for
applicntion of l:he nnnlyl:icnl moduln muat uccur l:o aupport 8 atandnrd. .

A oM d 32 [ IR P - o
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Bpec 1n1 jlrobl ens:

Bupport.will be réquired for analytical and experimental studies,. Plopnd and
KRR IS N T I8

“_‘___'vl‘he aiu of _predicted noise-axposure contours from stationary or moving noise sources
: enuld.wall -be significantly altered by the procedures of the naw atandard compared to
[ reaulta obtainad using existing models or various empiticnl methods.
| Specinl.qnghniqunc may ba ruquirad -far movins noisa :sourcas, R
i :
! ‘ ________xPriorit oo . v 1:made,
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Plannine Panel Worksheat PA=-25

Technical sub-area: - Assipnad to: Organitation to do work!
Attenuation for Mutdoor . 51 §51-57

Prapapation of Bands of Noige

Statement of regulatory and other needs:

- A standard method for specifying atmospheric absorption losses for hands of noise is
needed for predictinns of far-field noise levels, adjustment of measured noise levels
for differences in absorption loases between test and reference reteorological
conditions, environmental impact assessments, type certification of the noise output of
movine and stationary noise sources, and urban modeling. A general procedure based on
validated data and applicable to a wide ranpe of temperature and humidity is needed for

these regulatory needs,

A unifvinp atandard specifyinpg a calculation procedure for all frequency~dependent
attenuation mechanisms is needed for outdaar propagation of broadband mound.
Attenuation mechanisma include atmospheric absorption, finite-impedance ground effects,

and atmospheric turbulence.

Fxisting ﬁationnl and international standards:

An SAT recommended practice, ARP B66A, published in 1975 and dncluded in FAR Part 36,
Ten 1% 3891, and ICAQ Annex 16, exists for prediction of air-to-ground losses of
constant-percentape bande of aircraft noise., A new U.S. natlonal standard, ANSI
S1.26-1978, 1is available for pensral application to predictions of atmospheric
ahsorption of pure tones, hut with onlv peneral puidelines for procedures to handle

bands of noise.

: £ it s g e s et e
L ""‘.A|-‘l‘u

Mark In nrneress = national and international:

TAA has snonsored a study to extend the method developed by AMSTI Vorking Group §1-57
for determining atmospheric absorption losges of pure tones. The §1-57 pure~tone
method is contained in ANSI $1.26-1978, The extension conaiders the problem of
adjusting measured 1/3-octave-band aircraft flyover noise levels from test to reference

conditions. The results of further work in this area should appear in the literature
in the near future,
FAA and NASA are conducting research studies relatad to atmospheric effects on sound

propagation. The results of thesme research studias will provide data to validata the
calculation procedures of bands of noise,

*

Future work - national:

L T L NPT TR

.-

) Future standards efforts in this araa aﬁould ha coordinated with the SAE A-21 Committece
on Afreraft Noise Measurements and the SAE Vahicle Sound Level Committee. '
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Work sponsored by FAA should be extended to be applicable to the problem of accounting
for atmospherie nbsurptioz loases in projecting predictiens, or measurements, of source
roise to distant lucptinns in the community. The converse problem of accounting for
atmospheric absorption lossea when projecting measured community noiwsa levela back
along the propagation path to obtain estimates of source noige levels ghould also be

included.

Future work = International:

Conrdination with IS0 ia required to consider needs of ICAD and potential revisions of
ISN 153891 and TCAQ Annex 16. .

Title of proposed new standard:

Method for determining nttenuation of noise analyged by constant-percentage-tandwidth
filtets.

Time required to produce the document:

3 to$ years after formation of writing group

-t —

Research required

The FAA~sponsored method, or similar methoda, needs to be further developed and then
validated by comparison with results from ocutdoor sound propagation experiments,
aspecially for propagation through horizontally gtratified atmospheres.

A model for a standard vartical profile of humidity needs to be developed in
cnnjunction with the choice of raference atmospheric conditions at a height near ground

level.

Simplified methnda not requiring a larpe-scale dipital computer should be developed and
validated,

R e

fpecial problems:

The impact of using the new procedure instead of SAE ARP 866A on national and
international atandarda for certification of aircraft noise should be considered.

The size of calculated noise~exposure contours around airports, highways, railroads,

and 'stationary noige gources {(e.g. power plants) may be different using the new
procadure instead of the empirical SAF ARP 866A procedure to account for losses of noise
analyzed by constant-percentage-bandwidch filters,

The new atandard should aleoe specify atmospheric absorption lossas for bands of noise
in feverbarant rooma.

Priority:
3
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Appendix A4
PROJECT DOCUMENTATION, HUMAN RESPONSE

The following pages contain tha updated versions of the Planning Panel Worksheats
for Human Response. A sample workaheet can be found in Section 1.3. Under “Priority"
projects are rated on 4 acale of 1 to 10 and 1 is highest priority. For identification
purposes, the workaheets have been given the code HR (Human Response) followed by
sequential numbering, .
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Planning Panel Workshest HR-1

.ztchnical sub-area: Asaipned to: Orpanization to do work:

Noise and Hearinp lLoss ANSI-S3 83-58

Statement of repulatory and othsr needs:

A statement nf the relation between habitual noise exposure and the resulting changa in
audftory sensitivity ia necded by all apencies concerned with hearing conservation,
particularly by the Departments of Nefense, Lahor, and Transportation. The need 18 -
therefore to develop tables spacifying cccupntional nolse exposures E, that will juat
produce a noise-induced hearing loss, L, at frequency F, in SX of the population

hahitually exposed.

F may be any frequency or some particular combination of frequencies,

L may vange from "measurahle" (ranging from perhaps 15 dE in the individual case down
to 5 dB, or even lover, a group mean) up to "significant" or "handicapping'; again,
either n single frequency or a com’bination of freouencies may ba involved,

e e e i

S can be any number between (but not :lncluding) 0 and 100. Valuas of S of 50, 10, 5
and 1 are recommended.

Noine exposure, F, may be weighted sither eaqually with reapect to fraquency or
according to some nther scheme such as A-weighting.

Fxposure is to be specified in tarma of some combination of duratfon, D and sound
pressure levels at specific octave bands, OB, again with equal or unequal weighting.
The primary tables shall concern continuous exposure to steady noise; fluctuating SPla
at apecific octave hande (NB), again with equal or unequal weighting. The primary
tables shall concern continuous exposure to ateady noise; fluctuating and intermittent
axposures will he dealt with by development of either separate tablea or a set of
correction factors to be appliasd to the primary tables.

Saparate tables should be developed that expresa the loases expected (1) whon the noise
exposures concernad are presumad to ba the only cause of damage to hearing senaitivity,
and (2) when they are presumed to ba accompanied by typical changes attributabla to the
aging process (Preubyacusia) disease (Noavacusis) and non-occupational noise axposure

{Sociacusis).

14

VSR L e e e e e

Existing national and international standarda:

USA: OSHA-90 dB A~waighted for 8 hours to 115 dB A-weighted for 15 minutes (5 dB per
doubling time relation};89 db A-woighted low fence and 116 dB A-weighted high fance,

AFR: 161~35: 84 dB A-waighted for 8 hours + 4 dB per doubling time relation,

ARMY: 85 dB A-weighted any time

I80 R1999 - 90 dB A-waightcd for 0 hours with total-anergy principle -
Data of Passchier-Vermenr's synthesia from "Steady~State and Pluctuating Noise: 1It's
Effects on the Hearing of Pacple," in Occupntiunul Hearing loss, edited by D. W, Robinson,

Academic Praaa, New York 1971.

P



Work In progtess — nntional and interﬁ:il:ional:

150 under procesa of revision (riak tables); OSHA: Low fence drop to 84 dB A-weighted
(1.e., 85 dB x 16 hr); Conaiderable work in all countries in measurement of hearing
levels (notably in Austria, which tries tc meagure all workers); Interindustry study
hag just verified Passchicr-Yermeer prediction for 82-92 dB A-weighted B-hour exposures.
The same has been verified for industrial workers in Enpland (Robinsgon and co-workers).
53-58 Armed Forces Collaboration (DOD).

Future work - national:

Continue measuring workers with doses legs than unity (interindustry). Repeat PHA
study of average hearing, but at least dividing respondents into those exposed to
industrisl noige so loud that they had to raise voice to talk and those not exposed
and where possible, obtaining history of exposure to auditory hazards.

Animal exposures studying trade-off between level and duration. Study of correction
factors for unusual spectrs (vhen dB A-weighted is not adequate).

Future work - Internationali:

Audiometric studies should be encouraged in all situations in which workers are exposed
to levels in excess of B0 dBi A-weighted but are not required to wear hearing

protectotrs.

Title of proposed new gtandard: _

Effects on Hearing of Continuous or Fluctuating‘Noise. Or: The Relation Between
Exposure to Continuous Noise and ilearing Loss.

Time required to produce the document A

2 years for reasonable first draft

Regearch required:

Animal studies (with davelopment of correction factora for species differences using
various spectra and durations).. .

Development of probability tables (probability of development of X dB of o088 given a
certain exposure) can be conaidered.

Correlation of hearing loases with reamsonably specifiable exposures to intermittent
and time-varying noise (even though such exposures may all be in the past) can continue
to contribute needed information.




[N

Spacial problema:

-Sont think pure~tone studiee should be done; howevar, present evidance indicates that
puch corrections ara necessary, if at all, only at frequencies below 1000 MZ. In viaw
of other aimplifications (e.g., use of dB A~waighted), thin factor appears nagligible

in impacet.

Priocity:

L

l e . ey ———
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Planning Panel Worksheet HR-2

Technical sub-area: ! Agsigned to: Organization to do work:
Hearing lose from ANST - 83 53-62
Impulse/Impact

Statement of regpualtory and other needs:

. The department of  Labor has requested development as soon as possible of a standard
,that would relate' 1mpulse neise to noise induced hearing loss hy considering

pnly the peak sound pressure level and the number of impulses. The gtandard should
provide a means for evaluating the effect of combinations of impulse and ateady-state
nolges. In the long term, the standard may be modified to use a better descriptor than
peak sound pressure level. The EPA has also expressed a need for a useful criteria
for quantifying the hazardous effects of impulsive noige. Finally, the DOD expressed

a need for the standard to provide some guidance as to assessing the protection
afforded from impulse noise by hearing protection,

Existing national and internatiopnal standards:

The NOD are using the CHABA working group 57 report as.the basis of several standards.
OSHA has proposed a 140 dB peak limit and foreign countries are using a varilety of
approachea. The most convenient standard to use is an equal energy concept for
impact noise currently in use in Britain,

Work in progress - national and international:

ANSI-5] working group 62 is currently working on an appropriate standard.

Title of proposed new standard:

Estimated Changes in lfearing Due to Exposute From impulise/Impact Nolae

Time required to produce the document ;

1 year

Research required:

Although a standard can be prepared now, for a reasonable assessment of industrial
impulse/impact noise, several programs should be started. The moat important progrvam
is a survey of the type and levels of impulse/impact noise found in industry, A second
program nceded is a survey of the hearing levels associated with the exposute to
impulse noise. A final program required is the evaluation of the beat methods to
quantify impulae/impact noise based on the results of the previous two programs.

In the long term, use of animal studies to determine poasible synergyastic effects of
continuous and impulse noise, effect of number of impulses, frequency weighting, ete,

are required.

e o b miiin e

Special problems:

A lack of data relating -permanent changes in human hearing to various types and lavels
e
S 117
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Ofl‘ impulee nolee is a auba:antinl--pio_hlgm-.‘ Risk of huaring loas must be mada from
tepporary thrashold shift data and animal exparimentation.

A sgcond problam fs that thare are no approved astandards on any of the various possible
deocriptors of impulse noise.

e e s Sqp—————_ 7+

Priority:
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Planning Panel Worksheet, HR-3

Technical aub~arca: Aspigned to: Organization to do work:
Treshyacusis 83 53-58

Statement of repulatory and other needa:

Development of tables expressing the deterforation of auditory sensitivity associated
with aging, typical otological dipease and the noises of everyday living are needed in
order to correct audiometric data for these influences in the datermination of the
relation between occupational noise exposure and hearing loss. Tables ars therefors
deairable that indicate the change in auditory sensi-tivity, as a function of age, for
(1) individuals whoae hearing has been affected only by the aging process (pure
presbyacusis), (2} individuals affected by aping plus the average amount of otological
digsease (presbyacusis plus nosoacusig), (3) those affected by aging plus the noises of
everyday life (presbyacusis plus nosoacusis plus sociacusis).

T .

A
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Fxisting national and intarmnational standards:

None. Fxtensive data have been gatherad in which attempts to exclude sociacusia and
nosoacusis have been made;. howaver,.lack.of sgracment among. the results make it clear
that even our best cetimates of 'pure presbyacuais' are uncertein. MNence, nobody has
had confidence to use any data as the basis for s standard.

Work in progress - national and intarnational:

A random sample of the U.5.A. population should be studied audicmotrieally, with
anamneatic data collection givan the same attention that industrial hearing surveya now
receive--1,8,, a detailed history of exposure to all lmown agants causing hearing loss
should be taken. It is said that the Public Health Service is doing this.

" Future work ~ national:

The Public Health Sarvice should continue this work.

Future work — international:

Similar studies should be encouraged in all countries,

Title of proposed new standard:

Correction of Audiometric Data for Living,

‘ Time vaquired to produca the document:

g A

1 year for first gucas, 10 yeara fgr good data.

i ARt v e
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Rasearch required:

Coﬁ\pih dots exiating and daevclop curves, Usa data from moat recant PHS atudy as soon
ag.available,

i -l —

[
Special problems:

The "special problem” is that people cannot always remember everything in their lives
that might have caused hearing loss. Therefore, the first two tebles will probably
always be quite uncertain; only the third table can be expected to ba accurats.

Priority:
1 (if tha dacta from PHS have indeed met the criteria mentioned in "work in progress")
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‘Planning Panel Worksheet HR-4

Technical sub-area: Asgigned to: QOrganization to do work:
Related Standards 83 New WG

(Hearing Impairment)

Statement of'regulatory and other needs;

This standard should specify, as a minimum, the following: (1) criteria for
estahlishing beginning hearing impairment, (2) the pute tone hearing level averaged
over those frequencies which correspond to beginning hearing impairment, (3) the growth
of hearing impairment as a function of pure tone hearing logs and (4) the level of
total hearing impairment. Such a standard would be most berneficisl to federal and
state regulatory agencies in the following areas:

1. Determination of risk aasociated with noise exposure,
2. Determination of permissible noise exposure limits.
3. Determination of compensable occupational hearing loases.,

Exigting national and international standards:

IS0 Recommendation R 1959 - Assessment of Occupaticnal Noise Exposure for Hearing
Congervation Purposes (1971) S31013 Hearing (French) (1969) 1S:7194 - Specification
for Assewsment of Noise-Exposure During Work for learing Conservation Purposes.
{India) (1973) Sen 590111 Estimation of Risk of Hearing Damage from Noise, Measuring
Methods and Acceptable Values (Sweden, 1972).

Title of proposed new standard:

American National Standard Specification for Beginning Hearing Impairment,

R g+

Time required: to produce the document:

1 year

Special problems:

Past history shows it is very difficult to obtain agreement in this area.

: Priogity:
1
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Planning Panel Worksheet HR~5

A———— —

Toachnical sub-area: 2 Aguipgned to: Qrganization to do

e e i

work!

Audiometer Calibration ANSI-S5] §3-35

€t$£ement‘of regylatory and other needs.

!
Agencies with hearing conservation programs have need for this standard. Measures of

hearing nre essentdal in agsessing effects of noise on hearing and affectivenass of
hearing conservation, Reliability of testing and validity of results depends on

equipment  caltibration,

Specifications for selfrecording audiometers would be useful

becuuse of wide use of large scale hearing testing programs in industry and the

military,

rxisting national und internntional H:andnrda.

ANSI 83.6-1969 (R-1973) American National Standard Specifications for Auvdiometers IEC

Recommendation R177 Recommendacion for General Diagnostic Audiometers 1EC
Recommenda tion R178 Recommendation for Pure Tone Scroaning and Audiomaters

- Er—

Vork in_prqgregs - natinnal and intarnational :

Reviaion in preparation by S§3-35 for letter ballot by 83. Should be availab
ballot within 6 months. A document has been prepared and forwarded to TC29C
month vote. The IEC document combines the earlier two documents on diagnost

le for
for 6
1ic and

screening audiometers. Proposad revision of ANSI $3.6~1969 will be consistent with the

IEC proposal. Proposed revisfon will include specificntions for self-record
(Automatic) audiometers frequently used in induscry and the military.

Future work - national:

ing

Refine the method for developing spacification of the reference threshold sound

pressure level for transducers other than those mantioned in the standard.

procadure,

Devalop & suitable coupler for measuring civcumaural earphones. Develop
apecifications for computer systems for data handling and specifications for
computer microprocessor systems for meassuring hearing, sensitivity.

Future work - international:

use with circumaural sarphone-cushion arraya.

Develop

data bearing on the comparison of a thrashold tranafer procedure with an aqual loudnass

Evaluation of the adeaquacy of the flat plate coupler proposed by Diestel in Germany for

Title of_pgopﬁﬂed new standard:
]

Same.
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Time regquired to produce the document:

t
6 Tontha. .

ReAearéﬁ required:

Development of standard coupler which {s acceptable for use with circumaural earphones.
Revision and standardization of the method for performing the transfer of reforencs

. thrgshold sound pressure levels for newly manufactured sarphote- cushion asssmbliaes.
Fvajuation of data obtained from computerized equipment for meansuring hearing
sengitivity. Comparison with resulte from more traditional tasting methode and

equipment.

+

Special probloma: .. . i eeme— .+ mea e e

Coupler development and occeptance., This mottar is being investigated by WG 53-37
(s1).

BT

Prig}icz:
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Planning Panel Workshect HR-6

Tuchnicnl sub-area: Agaignad to: Orpanization to do work:
plera for Circumaural ANST-53 §3-37 (81}
E:rphcnea

Qtacement of rapulatory needs!

Une. of circumaural phones desirable in hearing conservation programs becauase of desire
for less vatrlability in f1¢ from individual to individual and attenuation of ambient
background valse, Any of those agencies involved with heating conaervation would have
use for this standard, at least indirectly.

Exinting national and international standards:

ANSY 83.7-1973 Method for Couplef Calihration of Earphones,

IFC Recommendation R318 IEC An IEC Artificial Ear of Wide Band Type for Calibration of
Farphones Used in Audiometry.

IFC Raport 303 Provialonal Refarance Coupler for Calibration of Farphones Used in
Audiametry.

Hork in prug:asa - national and international:

Development of revised standard including a new coupler of Zwislocki type.

Dicatal (PTB, Germany) developing and proposing a flat plate coupler for calibrating
circumaural earphone-cushion asmemblies.

Rencarch required:

Cuntinued:evnluation of Zwislocki coupler and modification for use with circumaural
aarphones. Monitor and evaluate adequacy and raliability of flat-plate coupler,

i Pricrity:

P
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Planning Panel Worksheet HR-7

S —— A
Technical sub-area: Assigned to: Organization to de work:
ANSI-53 §3-35 or new WG

Flectroacoustie Systems
Audiometer Calibration

Statement of regulntory and other needs:

. Audiometry 1s an essontial part of hearing conservation programs, Reliability and
validity of results depend on calibration of equipment., Systems commercially available
for calibration must meet standard specifications for obvious reasons. Agencies with
hearing conversation programs inelude calibration as an integral part of hearing

measurement.

Exiating national and intsrnational standards:

No existing national or international standards. Unaware of any activity in this area.

e —— - emas s oy e = L T L U,

Future work - national:

Specifications must be developed in this area., These specifications may be based in
part on characteristics of squipment now used in calibration aystem as separate
elementa. 1.e. sound analyzers, filters, frequency counters, esarphona couplers, ete.

Tiele of proposed naw stnndﬁrd:

Standard Spacificatione-for-Audiometer-@otibraeing Bystems -~ -

Time required to produce the documant:

2-3 years for developmant

ﬁ Priority:

4 ; e
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planning Panel Worksheet HR-B

Technicnl sub-nrea' Amnsiyned to: Organization to do work:
Permigsible Ambient ANSI-83 53-56

Noise for Hearing

Teating

Statement of repulatory and other needs:

ANSY recently published $3,1-1977 "Criteria for Maximum Permissible Ambient Noise
Durinp Audlometric Testing" which establishes the maximum permissible noise levels for
testing pure tone thresholds down to O dB hearing threshold level (HTL) with aars
covered with standard earphones and cushions and with ears uncovared. The standard
permlies hipher permiassible neise” in those inatances where hearing teating program goals
can be met by cesting down to HTL values greater than O dB, The purpose of the
stattdnrd was to establish maximum permissible ambient noise levels for use by all those
who eagape in or are responsible for hearing testing or hearing testing programs and
for those wishing to estimate sound attenuation requivements for a particular
anviroumental setting prior to purchase or construction of sound attenuating enclosures
in that apace. The standard alaso points out the effect of ambient noise on the
accuracy of haaring test results use of the now misleading values given in the previous
atandard would lead to reduced accuracy of test results. Those responsible for hearing
teating programs that they need to astabligh a valid means of dealing with the
relatively high ambient noige levels found in many hearing testing environments.

The standard (53.1=1977) should be used by any regulatory agency or organization
concerned with rules of procedura or requirements for hearing testinp programs such as
the Dapartment of Labor, Public Health Service, the military services, the Food and
Drug Administration (for hearing aid selection) tha Hearing Aid Industries Conference,
American Tndustrial Hygiene Assoclation, Spesch and Hlaring Clinics, ntnlogists.

Paiating_nutional and 1nternational atandards.

ANSI 53.1-1577

Work in yrqgg;aa - national and international:

Consideration by S3-56 of the issues listed under "Future Work," 1ISO/DP Draft 6189 on

audiometry includen o section con ambient nolse regquiremento.

Future wnrk - national.

“There ia no immediate need for a new standard In this area. A possible future revision
is to include a procedure based on "A'-weighted sound level measurementa which would be
applied under certain reatricted sete of circumatances. However, experience with this
procedure, which is soon to be published in the Journal of the Acoustical Society of.
Amariea, 18 required before its incorporation into an actual standard is considered.
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A second revision might be to more axplicitly describe the circumstances under which
higher noise levels or fewer test frequencies might be used,

Fu-t-Lre work - international:

'Fina\uzamn of IS0/DP 6189,

Research required:

Verification of the levels provided in ANSI 53.1-1977 under "in use" conditions.

Discussaion and evaluation by specially chosen expert panels of the affact of ambient
noise levels higher than those specified for testing to 0 dB HTL in $3.1-1977 on
various hearing testing and evaluation procedures and the establishment of maximum
permissible noise levels for each application under given conditions of program goals
and procedures. Also they should eatablish alternative goals and alternative
procedures which can be met and usad when higher noise levels exist or are thought

adequate for specific purpomes.

Spacial problemss |, . eacees cemem—

The difficulty of communicating with all of the large numbor of diverse groups affactad
to insure that they all understand the implications of $3.1-1977 including the
provision for higher noise levels in some applications bafore further regulations,
apecifications, rulas, or lowa are effected, A further difficulty concerns how to
acquire the necessary input from e¥perts representing each of the various divarse
elements (which 18 reguirsd for both technical and political reasons) to establish the
: maximum permissible ambient noise levals for particular applications. This could beat
be handled probably by one or more of the interested regulatory agencies such as OSHA

and FDA. - S -:

L Prioriey:
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Planning Paunel Worksheet HR-O

e de—

Technlcal sub-arsa: Ass gned to' ngnniration to du work'
Mathod for Manual ANSI-53 §3-35

Pure Taone Audiometry

Stptemen: of re g lat y and other needa:

Variatlons in measurement methed may contribute to variatice in measures of hearing
eepsitivity. Stondardizing the method should serve to reduce varlance and increase
reliability of audiometry Jn hearing conservation programs. Agencies involved with
hearing conservation woule have need for this standerd. e

Fxisting national and international standards:

Nnng
--_ﬁﬂék ln_progreas - national and international!

f Proposed atandard ANSI $3,21 - 19x sent to ballot 5/31/77; closed 7/12/77. Six

, negative votes were capg- bybmamheeo-ei—sar~ Hegative voten- are-now in the process of
beinp resolved,
150 Draft FProposal 6189  Pura tene air conduction threshold audiometry for hearing
conservation purposes, TC43/WG3, being submitted to ballot of TC43.
Fyture work ~ natilonal: o
Monitor its utility and reliability once standard is accepted.

" Title of proposed new standard: o
Mathod for Manunl Pure Tone Threshold Audiometry
) Tima required to produce tha document:

A few monthe, depending on Buccess in resolving negative votss.

: Ressarch rnquifed:

; Comparison of reaults using proposed IS0 method (bracketing procedure) and ANSI

= procedure (ascending). Jata are to be collated from several laboratories by Spoor of

Netherlanda.

Special problems:

130 proposes threshold as the averaga of 1 aacending and 3 descending trials., ANSI
racomnanda levels ot which 2 out of 3 ascending triasls produce s positive response.
This dinagreemant should be rasoivad if possible.

-

Priority:
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Planning Tanel Worksheat HR-10

Technical sub-area: Assigned to: ' Organizqtion tn do work.
‘Hearing Protection ) ANST $% New Working Groups & §3-52

(Hear ing Pro tection)

.Statement of regulatory and other neadst

1, Physical Method for Measuring Ear Insert Effectiveness,

The purpose of this atandard is to establish a set of rules which, if implemented, will
provide information to EPA, NIOSH and DOL for regulatory and monitoring application of
ingert hearing protection from noise exposure with respact to public health and

welfare.

2. Measurement of Nearing Protector Effectiveness Apaninat Impulse Noise,

The purpose of this standard {s to establish a sct'of rules which, if implemented will
provide information to EPA, NIOSU-and-DOL-for regulatory application of all categorias
of hearing protective devicas against impulsive noise with respect to public health and

welfare.

3. Physical Measurement of Enrplug Ef fectiveness for Quality Control and/or
Labeling Compliance.

The purpose of this standard, if implemented, is to provide information to EPA for
Ttegulatory application of the suatained quality assurance of the labaling of hearing
protector performance for purposes of publie health and walfara,

4, Meapurement of the Effectiveness of Nonlinear Hearing Protactors.

The purpose of this atandard, if implemented, is to provide information to EPA for
regulatory application of nonlinear hearing protectors ngninst noisa for purposes of

public health and welfara,

5. Procedure for Monitoring Hearing Protector Performance in Field Use,

The purpoae of this standard, if implemented, is to provide information and proceduras
to NIOSH and DOL for regulatory application of hearing protection in hearing
congervation programs for purposas of public health and welfare.

6. Standard for Comprehensive Performance of Hearing Protectors: Noise Reduction,
Discrimination, Warning S4gnals, Wearability and the liks.

The purpose of this atandard, 1if implemented, is to provida information te NIOSH, [EPA
and DOL for reogulatory and/or monitoring applications of hearing protector
effactivenens 1in noise reduction, diacrimination of acountic cuss, wearability, ate.,

" for purposes of public health and welfare.

repyes g ke T
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Pxisting national and international standards:

ANST 83.19-1974 (ASA STD 1~1975). 4hias document contains two measurement proceduras;
(1), real ear protection at hearing threshold measured on human subjects, applicable to
nll: deviceﬂ {except those excluded by standard) that provide hearing protection; {2) a
phy ifenl method uging a dummy head and measured at higher sound preassure levels for use
on earmyffs and helmets. This atandard will be critically reviewed In 1979.

A hm e b e R ot T S P e i =

Work 1in progress - national and internatiocnal: }

Navipnal: Working Group Z-137, Selectjon, care and use of hearing protectors (Sponsor
7 Nationnl Safety Council), has a proposal atendard that has achieved greater than 80%
affirmative votes on the last ballet (1-1/2 to 2 years ago)., This proposed deoument is
in the hunds of the WG secretary but has not been submitted to ANSI. The peed for this
dncjment sppears to have diminished,

International: ISO/DIS 4869. Proposed 150 standard on the measurament of Real Ear
Protection that closely follows the current ANSI $3.19-1974 has just completed a second
international balloting. Acceptance of the document is expected.

l Proposed standard on a Simplifiad mﬁthod for Evaluating Attenuation of Earmuffs for
' Ouality Control. Draft has been completed by 150 TC/43 WG/1? and will be submitted to

the Secretarist.

A ghnaral physical measuremant mathod (as on 53.19-1974) has been tabled because the WG
17 members require additional Information on subjects auch as anthropometric daca,
angle of head configuration, and data for the desipgn of artificial flash.

Future work - natfonal: -

Ho other new. hearing protection standards work is planned for the immediate future.
53;19-1976 will be critically reviewed in 1979 with actual work beginning in 1978,

e i/ Y8 ¢ s = 3 e m o —————

Future work - 1nternntiaﬁ3rr~ o ———— e a1
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Although the need for a genersl purpose physical measurement procedure is racognized,
activity has begen diminighed for the reasons stated in work in progresa above. A time
schedule to reactivate this item by WG 17 has not been established.

Time raguired.

i
Time schedule i{& a function of an available technolegy base in each area relative to

research identified below.

Renlnrch reguired.

Sonmg isolated studisa are adcomplished but a systematic appreach to the general
- fquestione re hearing protaction is not underway, Some research {8 required for each of -
! the repulatory naeds idnncigied earlier, to include insert protector effectiveness,

1130



Impiilse noise, nonlinear devices, operational performance, and the like. Validation
of current §3,19-1974 procedures and application of the data by laboratory and field
studlea. Effect of hearing protectors on perception and discrimination of acoustical
signals ro include apeech, warning signals, localization and hearing level of the uaer.
Systematic and analytic review of experience and data from use of 53.19-1974 as basis
for refinement of the standard. Evaluate use of winiature microphones for
semi-physical attenuation meapurements to include microphone positioning, direction-
ality, resonance, and the like. Research on methods of monitoring hearing
protectors effectiveness in field use situations; all types or devices. Research to
demonstrate/validate hearing protector performance in infrasound, very low frequency
and ultrasound., Ongoing assesament of the above threshold and non-standard procedures

for evaluating hearing protector effectiveness.

Special problems:

Implementation of systematic/sustained research os identified above. Preparation of
standards that will embrace the care and uge of protectors, to include aggressive
indoctrinatlon and education if poseible, which ie the level at which hearing

protection technology breake down.

R =T T
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Planning Panel Worksheet IIR-11

Technical pub-arean: Assipnad to: Crganization to do work:
Loudness, Annoyance ANSI S§3 §53-51
Statement of regulatory and other needs: o .

Sinple measure that represents the contrihution of auditory and acouastical factors to
annovance. Al thouph loudness summarizes most of the contribution of acoustical
factors, other factors such as sound duration and tonal components contribute to

annoyance but apparently not to loudness.

‘Regulatory needs include noise laheling for consumer products and acceptable noise
levels In the home, work place, and so forth.

Existing national and international standards:

{(Have not included relevant standarda on physical measurements)

|

?f ANST §3,4-1968 (R1972) Procedure for Computation of Loudness of Noise ASA Srandard

1 41975 (ANST 53.17) Methoed for Ratinpg the Sound Power Spectra of Small Nolse Sources,
86.4=1973 (SAF ARFP 1071) Definitions and Procedures for Computing the Effective
Percefved Noise Level for Flyover Alrcraft Noise, ISO/R 131~195% (E) Expression of the
Physical and Subjective Magnitudes of Sound or Noise. ISO/R 532-1966 (E} Method for

Calculiting Loudness Level,

| Work in propress ~ national and international:

; National: §3~51 has sent ocut for balloting a revision of §3.4 Procedures for the
i Computatlon of Loudness of Noise. Revision would expand scope, In resolving negative
i hallots, $3~51 will probably have to change current proposal.

{ International: FRound robin experiments on loudness at short durations (just
i completed).

Future work - pational:

: Fxtension of procedure to sounds with tonal components, temporal £luctuations, and
[+ impulgiveness to the extent thet loudness and aversiveness are identical wirh respect

to these properties,

To the extent that loudness and aversiveness are different, these properties would be
handled In 1 different standard on Aound averaiveness.

Future work - international:

Conflice in computed values for loudness level in IS0 R532 ghould be resolved,

o m—— i an o e s - NN it
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Title of proposed revised standard:

Pr?cadurn for Computing Loudnass (A Basic Component of Annoyancc) of Noiga,

Time required tc_produca :he documant!?

2 months

Regearch required:

Subjective measurements of how annoyance depands on overall sound duration and
fluctuation (including intermittency), and how temporal variables interact with leval,
spectral features, and backpround noise.

Subjective measurements of how loudness and averaivensss (annoyance) depend upon tonal
components. In current version of propased ravision of 83,4, sounds with tonal
components are excluded.

Special problems:

Nead to provide for computation on bamis of sound power lavel as is done in IS0 R532.

Posasible conflict with 56.4 (EPNL for flyovar aircraft noise}.

Priority:
1
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Planninpe Panel Worksheat HR-12

Technical sub-grea: Aseipgned to: Organization to do work:
Annoyance ANSTI &3 S3-51

Statement of regulatory and other needs:

Single number description of sound aversiveness or annoyance based upon acoustical
properties. Description would quantify relative aversiveneas experienced by the
tvpical listener with provision for typical activities,

inating national ﬂnd international standards:

ANSI §3.4, ANST S3.17, ANSI $6.45-1S0-H1996 fNaw dnfunct)

WOrL in progtess ~ national and :I.nternationnl'

NBS han ongoing research program with trespect to subjective effects of iime-—varymg
noise and nolae with tonal components.

EPA i supporting evaluation of various tone-correction procedures.

Future work - national:

This standard, once promulpated, will need fraquent revision as data bacome available
that are nowv lacking.

Future uork - inr.ernn:ional'

Cross=-cul tural comparisons would help ensure that concordance of national and
international standards does not do violence to particular national needs and/or

idiosyncracies.

Title of proposed new standard:

Procedura for the Computation of Scund Aversiveness,

1 year to 5 yoatrs dependinp upon urgency of need,

i
!i . Time raquired to produce the documant:
\

Rnnuarch rcquirnd-

Subjactiva measurements of how sound aversiveness depends on overall duration, temporal

fluctuations, intemittonecy, ete, and how temporal.variables interact with lavel,

‘ opoctral featurea, and background noise. Similar need for sounds with tonal

! components. Development of procadures for calculating corrections to $3.4 computation

o where needad. Research on the interaction betwoen ongoing activity (speech
communicakion, sleoep, atc.) and degrees of sound aversiveness,

.
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Information on percentage of people who would reach different levels of annoyhnce as
function of descriptor level and ongoing activity. '

v

Special problems:

Need to ensure agreement with ISO standards now being formulated. Possible conflict
with 86,4 (EPNL) . Current lack of adeguate data may neccssitate some vety gross
estimates if standard is to be written immediately,

Priority:
2
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Planning Panel Worksheet HR-13

Technical sub-area: Apgigned to! Organizgation to do work:
ANST 53 ANST s3/81

Annoyance from Time
Varying Noise

Statement of ragulatory and other needa:

Deacriptor{s) and ariterin suitable for relating subjective response (e.p. annoyance) -
produced by time-varyinp acoustical environments, for both single events and cumulative
expooure. Equipment performance requirements and procedures for measuring time-varying

sound levels.

inst:lng national and 1nternationa1 standards:

ANST 56.4 IS0 R 1996 Vork in Progrese; Draft ANSI S3.4 Auditory Magnitude; Draft ANSI
53.23 Land Use; S1 WG 62 (53) Integrating Sound Level Maters; ISO TC431/SC1/WG18
Revision of R 1536 — Measurement and Apsessment of Community Noilse; IS0 TC43 SCL/WG2 -
Asnessment of Impulsive Noise of a Rapeatitive Nature (helicopter blede slap).

Future work - international:

Extensions and revisions of abaove,

Research required:

1. Research required to establish differencea, if any, in responsa to cumulative
exposures having equal average (equivslent) sound level, but substantially different
statistical characteristics (e.g. cumulative exposure dominated by small number of high
level single events compared to large number of moderate level single evanta),

2. Effects of backgropund level and gignal-to-noise ratio problems,

" 3. Hypotheses that annoyance is gfffacted by rate-of-change of sound lavel ars not

validated anud neaed Investigation.

4. Uniform procedures for conducting surveys of community response ars raquired to
allow direct comparicon botween different survayas.

S. Experimental bape for use of day/night weighting in naaesuing comunil:y responsa is
sketchy nnd needs strengthaning,

Priority:

2 ‘ ' .
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Planning Panel Worksheet HR-14

Tééhnicnl sub-area Aasigned to: Organization to do work:
Annoyingness and ANST-53 §3-62

‘Avensiveness of
Impulsive Hoise

Statement of regpulatory and other needs:

The Bureau of the Mines, the Dept, of the Defense, and the Fnvironmental Protection
Agency have exjreased a need for a standard to assesa the effects of high-ensrgy type
impulses such ns sonic booms, quartry blasting and artillery fire. The EPA has
expressed a nesd for criteria that assesses the genernl effects of impulaive noise.

Existing national and intarnational satandavds:

None

Work in progress - national and international:

An IS0 standard is in procesgs for assesaing the impulsiveness of heliocopter noise.

Future work - national:

Work will begin in preparing a draft standard with respect to the Annoyingnass/
Aversiveness to impulse noise.

Title of proposed new atandard:

Not decidad

Time reguired to produce the documenti

2 vyears

M -

Research required:

Mora research is required to determine the best frequancy waighting schemes to nssesa
the effect of high-energy impulaes on residential housas.

R

Priority:
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Planning Panel Worksheest HR-15

Tephnical sub-aren: Angigned to: Organitation to do work:
ANST 81/s2 . §3-39 (52)

Human Response to
Vihkiraticn

Statemant of regulatory and cther needs:

Human exposure to whole body vibration can occur from structure born vibration being at
the same time the source of airborne noise, It can also occur as a result of
noise~inducead vibration in structures and buildings as for example--house vibrations
caused by iow frequency aircraft noise, sonic booma or blast noise. Regulatory
decinions and enforcement ag well as qxﬂgg_m_i_gg;gl: impatt _statements on nolse require

standards on:

a, Safety limits for human whole body exposure.
b, Effects of vibration on performance.
e, Fffects of vibration on comfort, annoyance by vibration, and criteria for

acceptability. . .
d. Human response to combined nonise and vibration environments.

Apency needs for:

: -
a. NIOSH, OSHA, DOD, DOT, EPA, MESA
b. NICSH, OSHA, DOT, FAA, DOD, EPA, MESA
c. NIOSH, OSHA, DOT, FAA, DOD, EPA, MESA
d. NIOSH, OSHA, DOT, FAA, DOD, EPA, MESA

Exiating national and international standards:

150 Standard 2531-1974: Guide for the Evaluation of Human Exposure to Whola Vibration
(1-80KH2) (Two amendments to this standard are near publication); ISO Draft Standard:
Cuide for the Fvaluation of Vibration in Buildings; 150 2631 has been adopted by ANSI
83 vote as ANSI Standard and is being processed; SAE Recommanded Practice JL013: Mathod
for the Measurement of Whole Body Vibration of the Saated Operator of Agricultural

Equipment.

Vork in nrogress - national and international:

The IS0 TC10B8/SC4 is very active working on amendments to and a long term revision of
2631.

future work - national:

National ANSI activity is rastricted to review and comments on the various IS0
documents under preparation. It is expected that all of thess documents will be
procassed as ANSI standards with minor modification,

138 o
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U.5, expertise and general interest in this area is limited and the IS0 activity
prgvides the better forum for collecting the limited remearch data and the experiences

with the guides isaued.

fucure work - international:

IS0 work, to which 1,5, research results from DOT, NIOSH, NASA and DOD contrihute, will
contentrate on:

" (a) collecting Field experiences with existing atandard (DOT and DOD application);
application to ride quality in ships and railroads; human response to building

vibration,
(h) Revision of time dependency of limit boundaries; treatment of crest factor,

intermittency and vibration in more than one direction

{c) extension of frequency ranpe.
(d) Application of guldelines to finer differentiation of environments.

Title of proposed new standard!

Guide for the Evaluation of lNuman Exposure to Whole Body Vibration treviﬂed).

t ———— i m mm e mmaar b A

' Time required to produce the document:

4 years

Renearch required:

1. Effect of simultaneous exposure to vibration on human annoyance raaction to nolsa,

2. Acceptability of, or aversion to noisgrinduced building vibration. Correlation of
dose response relationship with standardized environmental dascriptors. .

3. -Acceptability of vibration/shocks plus noise impulees in buildings (residential
D homes as well as occupational environmenta). _

4, Field studies on ride quality,

5. study of aversiveness to fnolse-induced vibration as part of community raesponse
astudies to noise. :

! 6, Llaboratory and fiald work on rasponae to complex, multidirectional vibration
environmenta. !

i Special problems:

‘ : Moat government apencies involved do not realize the close connection/interrelation
# between noise and vibration environments. Some realize the problem but do not
Literpret their responeibility in the noise area to inelude vibration environments.

g Bt s
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Rpaurch capability and expertise regarding vib:ation effects is much more limited than
expertise in the noise arsa.

Lack of organized government programs and/or support.

Priovity:
4
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Planning Panel Worksheet HR-16

Technical aub-araa: Assigned tao: Organization to do work:
Reaidential Noige 83/51 Ses bhelow

__Problems e TS
Statement of regulatory and other needs:

In a rec
CU.8. liv
60 dB.
Moreover
once con
indicate
noise ex
steady g

ent study by EPA, it was estimated that approximately 75 million people in the
e in residential areas where the Day-Night Average Noise Level 1is in excess of
For those people, the quality of life has been significantly lowered.

, whereas noise exposures sufficient to induce some degree of hearing loss wera
fined mainly to factoriea and occupational situations, the same EPA study

s that close to one million people presently live in residential areas where
posures are a potential threat to hearing. Increased public concern with this
rowth of environmental noise in regidential areasg has resulted in a multitude

of regulatory and administrative actiona by federal, state and local government
degipgned to promete a home environment whieh will protect people from noise that may
jeopardize thelr health and welfare, In fact, the Environmental Protection Agency has
vigorously moved to help local government achieve quieter residential environments

through
products

programs such as the dovelopment of model building codes, in use regulations of
veed in and around the home and through the development of labeling actions

regarding consumer products which affect the residential environment. Similarly HUD
and GSA both are actively involved with the davelopmant of bujildinga. In 1471 the

Department of Housing and Utban Development (HUD) iswuad Circular 1390.2 establishing
standards for nolse exposure at sites proposed for new construction to be observed in
the approval of all NUD projects. Now needed are criteria for acceptability of noise

in rooms
criteria
ceiling,
unita or

used for various purposes, With the increase in multifamily dwellings,

for noise in rooms from which deaipn goals for building elements (floor,
facade and walls) cdn be developed to protect apainst intrusions from adjacent
fron outdoors and insure privacy.

"The increased regulatory and administrative acticns by federal, state and local
govarnments has created new neads for standards development in many areas such ns:

1, methods for defining acceptability c¥®itaria for noise in rooms usad fof various
purposes;

2. methods for characterizing the noise envirenments encountered in and around
buildings;

3, methods for assessing the impact In tarms of health and welfare effects of
proposed actiona designed to improve environmental noises, in residential areas;

4, methods for snalyzing and controlling noise propagation within and into building

to protect usars against intrusion from eitier adjacent residential unite or

outdoor ncisg sources;

bt

141



5,

6.

7.

3.

eriteria and methods for insuring adequate privacy;

nethods for quantifying and characterizing flanking pathe in constructed
bulkldinpu;

methods for evaluating compliance with standards embodied in huilding codes for
both airborne and structuteborne noise; and

netheds for assessing building mystems performance in tarms of user requirements
to insure adequate desipgn goals darived from prasent criteria.

Exigting rational and international standards:

National:

ANST S1,4-1971 American National Specification for Sound Level Metera

AMST 51.6-1967 (R1971) American National Standard Preferred Frequancies and Band
Numbers for Acoustical Measuremants

ANST S51.13-1971 American National Standard Methods for the Messurement of Sound

Pressure Levela (Partial reviaton of 51.2-1962)

ANST S3.4-1968 (R 1972) Amarican National Stnndard Procedurs for the Computation
of Loudness of Noise

ANST 81, 5 1969 American National Stnndard Hnthodu for
Articulation Indax.

ANST $3.17-1575 Method for Rating :he Sound Power Spoctra of Small Stacionary
Noimse Sources

ANST S3,20-1973 Psychoacsustical Terminology

the Calculation of the

ANSI S6,4-1973 Computing the Effective Porceivad Noise Lavel for Flyover Aircraft

Noise, Definitions and Proceduras for.

ANST 53,55 (51) Propesed land Use Planning with Reaspect to Noise

ASHRAE:

142
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ASHRAE 16-72 Methods of Taating for Sound Rating Heating, Refrigerating, and

Adrconditioning Equipment.

ASHRAE 68-75 Method of Tasting Sound Powar Radiated into Ducts from Air Moving
Davican
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ASTMt

ASTM C634=73 Standard Nefinitiona of Terms Related to Acountical Teats of Building
(onstructions and Materiala

ASTM E90-75 Rtandard Recommended Practice for lLaboratory Measurament of Alrborne
Snurtd Transmission lLoea of Bullding Partitions

ASTM E336-71 Standard Recommended Practice for Measurement of Airborne Sound
Tnaulacton {n Bulldings

ASTM F413~73 standard Clarsification for Determination of Sound Transmission Class

AHAM!

AHAM RAC-25R (1971) Room Alr Conditioner Sound.Rating,

International: IS0

180 R31 Part VII-1965 Quantities and Unita of Acoustics.

180 R131-1959 Fxpresminon of the Physical and Subjective Magnitudes of Sound or
Noise.

150 R140-1960 Ffield and Laboratory Measurements of Airborne and Impazt Sound
Transmission,

180 266-1975 Acoustics ~ Preferred Freauencies for Acoustical Measurements (agrees
with ANST <1,6-1967 (n 1971)),

180 532-1975 Acoustics ~ Method for Calculating loudnesa level.

180 R717-1968 Rating of Sound Insulation for Dwellings.

180 R507=1970 Procedure for Descrihing Aircraft Noi‘e Around an Airport.

190 R1996-1971 Acousties ~ Aaaeaamené of Noise with Respact to Community Response.

150 R2204«1973 Guide to the Measurement of Acoustical Noipe and Evaluation of its
Fffect on Man. ‘

150 2923-1975 Acouatics - Measurament of Noise on Board Vessels.

150/TR 3352-1974 Acoustics - Asseesment of Noise with Respect to its Effcct on the
Tntelligibilicy of Spaech,

P

Work in progruss = national and intarnational:

e _,p,“;u;:.- JO R

National:

ANSI S1 Wi 62 Measurement andr Temporal Sampling of Community Noise.
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ANSI S3 WG 55 Development of Descriptor for Land Use Planning.
ANSI §3-57-81 Criteria for Room Noige.

International:
FI
150/p1s 3746 Acoustices Procedore for PDescribing Ailrcraft Noise 'Hesrd ou the
Ground,

IS0 Acoustics Guide to the Evaluation or Asswessment of Nolse.

ISo/TC 43/5C 1: Noise recommended Methods for Measuring the Intelligibilicy
of Speech.

1S0/TC 43/5C 1: HNoise WG 15 Bvsluution of Fluctuating Noise for the Assessment of
General Negatlve Reactions.

Future work =~ national:

Need to develop a procedure for aswessing the effects of time-varying noise on
general adverse response to noise. The procedure mumt account for several
temporal factors such as intermittency, range of fluctuations, rate of chunge
of levels with time. To ucconplish this task the relationship(s) between steady
state and iutermittently fluctuzting noise must also be understood.

Need to develop a procedure for assessing the effects of tonal components on
general annoyance for both moderate and intense nolse levels,

Need to develop a procedure for asuessing speech interference associated with
fluctuating noige.

Need to develop a procedure for accounting for noilse generated in bulldings
through vibration of building structures and plumbing systems.

Need to develup temporal and wpatiul saipling procedurvs for characterizing nolse
in rooms used for varivus purposes,

Need to develop procedure for rating privacy.

Need to develup uniform and standardized procedures for detemmining user
requiremenca and acceptebility criterta.

Future work - intermational:

Need for stundard method of rating tempocul fuctors of nelse in cerws of thelr
contributivn ctv generul udverse respunse (i.e. continue work of IS0 TC/43 WC 15
efforte =nd that of ISO TC/43 UG 18) == '

|
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Title of proposed new standard:

1. Criteria for Steady-State Room Noise (2 years). 2. Criteria for Time Varying
Room Nolse (3-5 years). 3., Method for Measuring Room Noise {2-3 years).

Time required to produce the document:

Se¢ above

Regcarch required:

Necd to define time~varying parameters of noise and how they affect human response.
{These include intermittent, cycling and rise and.decay time, duration, rate of change
of levels with time and fluctuation.)

Need to assess SIL method for its adequacy for population with hearing impairment and
children with no speech and language. Need to define tonal effects on speech
interference and getteral adverse responses indicating how much above a level a tone
must be before it makes a difference in evaluation of a room and what correction(a)

should be applied.

Need to define how many microphonea and their location to accurastely characterize room
noise {this may be dependent upon purpose of room). Need to asseas adequacy of various
predictors (l.e. Is by, adequate? 1s Lgy better? 1Is an Lgy plus a carrection for rate
of change of level hetger? ‘Ia A~weighted level sufficient 2or room characterization or
is there a need to go to more detajled gpectral analysis?)

Special problems:

Poor criterin exist at present for describing indoor nolse. Criteria for temporal
factors are not sufficient. Should attempts be made to apace average in a room or go
with a maximum level or source level not to exceed XX time?

Priority:

Y
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Planning Panal Worksheet HR-17

Technical sube-area: Anadpned to: Organization to do wark:
Steep lnterfarenca ANSI-S3 New WG

Statemenr of repulatory and other naeds:

EPA particularly, as well aa HUD and DOT, need more complete criteria for behavioral
egwakerning and change in sleep atage caused by noise. The standard should specify
levels aun durations that produce effects in varicus percentages of the exposed
population.

inrtin_g nntionnl and 1n:arnatinna1 standards:

No national standards or internaticnal standard,

York 1in pg_gress - natlonnl and international:

Furopaan economic community task group is working in this arca.

Future uurk - national.

None anticipated.

Future work - intemational:

EEC task force will pruducc teport in about four years,

Title of ptopoaed now standardt

Noise~Induced Sleep Disruption.

R e T ——

Time required to erdUCﬂ the document:

10 years??

Research requi red :

Effectn of noise on behavioral awakening., Effects of noise on change of slesp stage.
fffects of noise on sleep in the house (as opposed to laboratory)., Consequences of
noise-induced sleep disruption (after-affects) 1n terms of performance decrementa and

adverse effects on haalth and wall=baing,

fipecial problems:

Research is very costly,

Priority:

long term

R
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Planning Panel Worksheet HR-18

Technical sub~-area: | . ... . .__Assigned to: Organization to do wo}k:
Annoyance and Pehavieral ANSI-S3 New WG
Regponse

Statement of regulatory and other needg:

Eatablish guidelines for defining and measuring human behavior and attitudinal
* responses to environmental noise. Uniform definitions would be established for
relevant response and intervaning variables. Baslic methodology would ba proposed for
measuring and assessing these variables in order to minimize reaponse biases and
facilitate comparigons of data among different studies of noise impact on human
regponse and attitudes,

Existing national and international standards:

Organization of Economic Cooparation and Davelopment = OECD puidelines.

Work in progress - nationanl and international:

TC 43 WG 18-150 Community Noise.

European Fconomic Community (EEC) being organized.

e ————— gt 21—

Future worl - national:

Establish a working group under $3.

Title of proposed new standard!

Guidelines for Assesement of Human Behavioral and Attitudinal Responses to
Environmental Noise,

Time required to produce the document:

1-2 years

Research reguired:

*
Laboratory und field studies to establish number and level of ncise exposure Lrade-
offa in respect to annoyance and behavioral responsss. Also the affocts of psak versus
average exposures, time of day, ambient levels versus noise pource lovels, type of
activity affactad and outsida varsus inaide noise ralationships.

Jriovity:

»

Noar future
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Planning Panel Worksheet HR-19

Tachnical sdb-area: . Agaigned to: Organization to do work:
Speech Interference ANSI-S3 53-49 and $3-59

Statement of regulatory and other needs:

Regnlatury, health and welfare, and compensatory agencies responsible for interpreting
the eifectiveness of speech communications based on krowledge of exiasting speech and
nofgse levels. For cxample, those who can predict effectiveness from existing standard
on Articulacion Index (S3.5-1969) for Spaech Interference Lavel (ASA 21, 1977;
§3.14-1977) nced standardized methods of measuring speech level and the aspects of
nolse levels that affect the masking of speech.

Fxisting national and international standards:

53.5~-1969 Methods for the Calculation of the Articulation Index
53,14-~1977 (ASA 21-1977) Standard for Rating Noise with Respect to Speech Interference

Work in progress — national and international:

National §3-59 Measuring Speech Level

Time required to produce the document:

J years

Research required:

Existing standards need continued evaluation,

Priority:
4 .
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Planning Panel Worksheet HR-20

Technical sub-area: Ansigned to: Organization to do work:
Speech Interference ANSI-S3

 Statement of regulatory and other needs:

Agencies responsible for guaranteeing adequate speech communication effectiveness based
on measures of ambient noige levels only. ,

Exiaeting national and international standarda:

National §3.14~1977 (ASA 21-1977) Standard for Rnting Noise with Reapect to Speech
Interference

Work in progress - national and internatlonal:

None

Special problems:

This standard should be revised at aome future dnta to include the effects of room
enclosures especially reverberation.

Actually it works pratty well now according to recent validation by H. Levitt, et al.
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Planning Panel Worksheet HR-21

Technical sub-area: - Apsipned to: Orpanization tu do work:
Speech Interferance ANSI-53

Statsment of regulatory and other needs:

Agencles responsible for guaranteeing on adequute acoustic environment for
communicating "everyday speech."

Fxisting netional and international standards:

83.2-1960 (R1971) PB; 53.5-1965 Al; 53,14-1977 SIL

i
i
i
|
!
i
I
i
i
i
t
1
|
!

|
i
i
i
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F'utufe work - nafionn‘f:;'

Work in progress ~ national and incernatiopals

none

o A T R o e b a4 P TR A 4 v e ik w e s

none

Title of proposed new standarcd:

Everyday Speach Intellipgibility

Time required to produce the document:

4 yaars )

Remearch required:

None

150

Specisl problems:

p .
Decids batwean use of CHABA/CID/MHL cveryday sestencus for BN speoch purception in
noiase (SPIN) test which accounts for linpuistic buckyround of 1futeners.

l-’r;n-ricgz T
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l;lanning_r'nnel Worksheet HR-22

-__l,__._ .- o e . . o ———— N
Tachnical aub=araat Asaigpnad to! Organization to do work:
--Tu—-——*-———_

_ Speech Interferenca-- ANSI=83

*  Time Varying Noise

Statement of regulatory and othar needs:

Apencies rasponaible for generalizing opeach communication effectiveness evaluation
methods developed for steady state noiscs to environments charvacterized by tima varying

noises,

Existing national and international standarda:

None

Research required:
Datarmine uane, durantion and amount of changes in ambient level that will affect a

changa in vocal effort of live talkers in the environment and/or a changa in the volume
control on a rodio/tv/recording playback.

Priarit.zz ' v
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planning Panel Workaheat HR-23

!

Technical sub-area: Agsigned to: Organization to do work:
Speech Interference ANSI=S3 53-36

Levels for Hearing

Impaired

Statement of regulatory and other needa

Agencies responsible for guaranteeing adequate acoustical environment for everyday
speedy communications for the total population including the aged and the hearing

impaired.

Title nf.ﬁf;pused new atandard:

Speech Interference Lovols Generaliged for Various Degrees of Hearing Impairmaent.

""T;Qa reqpirad‘to prodﬁén the documant:

4 years

Research required:

Dotermine interaction of noise lavels (especially compating speech), hahring
impairment, and use of heaving aida for all typas and degress of hearing losa (for
zpeech). S ‘ ' ,

Special problema:

If interactions includa hearing aids, upn;bvnl of dealer associations might be
requiraed.

Priority:
6 .
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' Planning Panel Workshect UR-24

Technical sub-area: Agsipned to: Organization to do work:
Speech Intelligibllity ANSI-S3

Statement of repulatory and other needs:

Regulatory groups responsible for communication effectiveness in nolsy work spaces
{U.8. Dept. of Treasury, U.S. Dept. of Interior, U.S. Dept. of Labor); (2) for adequate
living environments when communications are better, desirable or necessary (EPA, HUD):
or (3) agencice reaponasible for compensation claims (private agencies, states, federal
- U.S. Department of Labor, Off. of Workmen's Comp, Mil, - VA) based on social or work
handicaps due to noise induced hearing impairment and who base their policies on
performance specifications need efficient methods for evaluating apeech communicatien

effectiveness.

Existing national and international standards:

ANSI 53.,2-1960 (R1971) Method for Measurement of Monosyllabic Work Intelligibility

Work in progress - national and international:

180 version of 53.2-1960 (R1971)

Future wotk - international:

G None

Title of proposed new standard:

¢ . Speech Intelligibility Tests Using Closed Set Responaes (Modified Rhyme Test)

Time required to produce the document:

o Two years

Repearch requlred:

None for normal hearing populntioﬁ. Inclugion word foils, testing for words that
look alike to apeech (lip) readers for hard-of-hearing population.*

! * Vigemes or homophemes (bike/mike/pike)

. Priority:
4
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Planninp el Worknheet HR-25

Technicnl aub —Aren ! Aasigned to: rgunization r.o do work-
.Spam.h {Zompundeation ANST~53

ﬁtatcment of regulatory and nther needs.

Suryeys @stimate up to 20 mi]licm Arnericans have hnnring impairmnn:a that cause

di Fiedydn understanding specch. Theae difficulties are compounded by the masking -
ef {nets uf noige. Regulatory agencies, and particularly the EPA, need criteria for
spepch dntelidigibllity .of hearlnp products. The standard -ghould ;provide information on
agntence and monoayllabic discrimination in various levels and apectro of nmeise, for
variouu amounts .of ‘hsaring loss at various .audiometric fraquencias, Curvaes should be
provided for unalded and aided speach discrmmntion.

- Existing national and :lntlrnncionnl ntandnrdn:
ng neards.

.

None

Work in progresa - national and internationalt:

None

Future -work - national:

‘None

"Future ‘work -~ international:

‘None known.

~Title .af proposed new .gtandard:

Prediction of Speach Diacrimination in Noisa of Hearing-Impaired Individunla.

Time requi‘red to produca ths docunent:

Two = three years,

;Ruenrch raquirad-

-Rnlntivnly 1little additional resaarch is necesmary. Sentence discrimination data may
be needed for mild~to-moderate impairments in .apsach=to~noise ratios of .about 0 to +20

dn.

Apncinl_prablums.

May ‘ba. objectiuna by the hnaring-aid dnduscry.

[PPSR L]
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. Appendix AS
PROJECT DOCUMENTATION, NOISE CONTROL ELEMENTS

The following pages contain the updated versfons of the Planning Panel
Workeheets for Noise Control Elements. A sample workeheet can be found in Section
. 1.3, Under "Priority" projects are rated on a scale of 1 to 10, and 1 is highest
For identification purpoamsa, the wnrksheets have baen given the coda NCE

priority.
(Noime Control Elements) followad by sequential numbering.
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Tlanning Panel Workshset NCE-1

Tachnical sub-aren: Assigned to: Organization to do work:
Naojse Reduction by Prefab- [-33,0) and §1 To be decided
ricated Barriers (See Workaheet PA-22)

. -

used Qutdoors

Statement of regulatory and othsr neads:

1, Candidate for labeling by EPA,

2. Information necded for design purposss,

Existing national and intarnational standardas:

None

Work in progress - national and international:

FHWA is believed to have aponsored research in this area.

Time raquired to produce the document:

Within 3 years.

Research required:

A test method to avaluate the difference in airborne sound propagation, under
specified conditiona nu:duoru, with and without the teast barrier in the propagation

. path.

Spncinl problems:

The difficulty of working ﬁich a teot barrier of gufficient size to ba affective
(i.e., unlimited by flanking around the onds); it 1a not easy to inatall and ramove

© guch a atructure for teating.

Priority:

_1 or 2.




Planning Panel Workshaat NCP-2

Tachnical Sub=araa! Asoipned tot Orpanisation to do work:
Field Test to Verify E-33.09L

. Enclogure Parformance

Statement of regulatory and other nosads:

-People who use manufactured audiometric enclosures nead a field procedurs to varify
that an inatalled enclosure provides the noise reduction specified for ic,

Exinting national and internacionnl standards:

E 536~77 Laboratory Measuremant of the Noise Reduction of Noise Isolating Enclosuras.

Work in progress - national and international!:

E-33,03L will undartake this charga immediately,

Spacial problems:

Proviston of suitably diffuss sound fiolds in situ to allow accurate mesourement of
Noise Raduction.

Priority:
1
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Planning Panel Worksheet NCE-3

TiEhni&al sub-area: Aspimned to: Organiration to do work:
Refilections nf Discrete E-33
Anglas

Statement of reculatory and other needs:

_ Maed test rethod and "effectiveness rating™ for sound absorption materials used oﬁ
cailinpr .ad wells in open offices and other types of spaces whare control of

specific sound veflections is important.

Both laboratory and fleld test methods are needed.

xisting national and international standards:

None.

Work in pcogress - national and international:

E~33,01 Task Group is working in this araa., Needs encouragemant. A number of
differant test methods have appeared in the literature, but all have limitations,
with respect to limited frequency rangs or raquirements for extensivae (or exotic)
instrumentation, particularly for fiald teats.-

Futura work -~ national:

F=-33,01 Task Group will continue to note and avaluate proposed teat procaduras from .
- the tachnical literatura, for adeption by ASTM,

o ————— s e e mAEL b ——

Future work ~ intecnational:

Unkmown

'Rcsoérch reqﬁiféd;

Various ingenioua suggestions have appeared in the literatura, Research igs neoeded to
evaluate and refine the best of these methods and adapt one or mora for lab and field

testing for ASTM/EPA purposes.

Special problams:

‘Typical limitations on low-fraquency range of tests, and amount of equipment
required,

Priority: i
) ) . v
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Planning Panel Worksheat NCE-4

Tnchnical gub=area: ' Amsigned ta: Organization to do work:
Impact Sound Transmission E-33.03

Statement of repulatory and other naeds:

1. Building Codes. (both laboratory and field test procedure)

2, Tests for compliance with specifications.

Existinp national and intarnational atandards:

1. IS0 140

2. ANSI/ASTM E-492-73T Laboratory Measurement of Impncc Sound Transmission using ISO

Tapping Machine,

3. Two ASTH Proposed Mathods of Laboratory Measursment of Impact Sound Tranamisaion

uasing Alternatives to the ISO Tapping Machina (1577).

work in Erngress - nntional and mtarnntinnul-

Studies at Chalmers Inmstitute in Swedan and Centre Scientifique et Technique de
Batiment (CSTD at Grenobla, Franca) proposed madified cupping machinn.

o

ASTM Task Group on Altnrnata Impact Tcat Mathods

International & Furopean national afforts continuing, trying to find suitable
replacement for IS0 tapping machine and that procedure; rather low priority.

L

DR e 7" st I

e

e e

Future work - intarpational:

Further studies of modifisd tapping machine, hqé at low priority leval, at c'hnlma_r:s

Inacitute & CSTRH.

Title of pr_dplosed naw standard:

Lahoratory Measurament of Impact Sound Transmisaion ‘rhrough Floor-Cailing Assembligs

Uning a Modified Tapping Mnchinn

i rerLuircd to produca documaent:

1-~2 yecars.

oy A e ST T

‘inaareh raguired.

¢

SRR Y E— .

Rescarch to validate the physical characterdastica of tha ASTH proposed modifiad
tapping machina against currant-styla shoes in North America.



2. Develop test measuremant procedure for measuring impact sound transmission in
f1eld uander noisy background conditions.

Special problems:

1. An impacting device that simulates live footfalls may not generate high enough
impact sound levels to be accurately mespured in the field with high background

noise. {seo research above)

2. 4 standard impacting dovice can aimulate only one kind of impact, whereas in real
1ifs there may be ssveral kinde of annoying impacts.

Priority:

1
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Planning Panel Workaheet NCE~5

;;:ﬁﬁiééi';ub-area:' ‘ ‘ Assigned to: (Orpanization to do work:
Transmisaion Loss of Building E~33.03
Facades

Statement of repulatory and other needs:

Exterior building components {e.g., windows, doors) can be adequately tested by the
"ASTM E 90 method, The subject standards intended to evaluate the airborne sound

attenuation of the building shall as a whole.

Existing national and international standards:

150 140 (formarly DIS 7); one of the nina parts of this standard prescribe two
alternative proceduras (one using traffic noise, the other using a loudspeaker signal
an the sound rource) for measuring the attenuation of building facadas; the lattar
method permits measuremont of & spocific angle of incidenca.

Work in propress - natiomal and international:

E~33.03 Task Group is workinp on an ASTM version of the IS0 standard

Special problems:

1, Supporting loudapeaker as signal scurce outsida hppnr floors of high buildings,
end/or une of airborne sources.

2, Ambipuity of incident sound ant near-graozing incidence, particularly when a facade
embodies decorative elemants, rather than flat plane surface.

Priority:
N
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planning Panel Workshaet RCF=6

Tac}mical gub~area! Assigned to: Organigation to do work:
surfaca Noise Generation on E-33

floqrs and floor coverings

Statement of regulatory and other needa:

1. Tossible candidate for labaling by EFA.

2. Methods for evaluating tha effectivenass of floor covarings in reducing footfall
and scuffling noise in the room whers they are installed,

Fxisting nnt {onal and intarpational standards:

There is an Austrian mathod, utilizing a wooden chair aliding along tha floor to
generate acraping noise which is measured in the same room. The mathod has not yat

been adopted s a standard, e e et e et e

-~ Ne 180 nl:andard.‘ )
1 _No American standard. : ’ '
WorL_Ln p:;u;r'a'n.a' - '—mtional and in:arnntionar . T
None, Several yaars ago an ASTM working group was workingl on an adoption of the
lj«:::::zté.ﬂethhd menticngd gbova, but the effort wns abandoned for lack of atrong

Priority:

Low
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Planning Panel Worksheet NCE-?

Technicai"'aub-meas Angipned to! Organization to do work:
Evaluation of Airborne Sound BE-33,03L Te ba decided

~ Insulation Machinery Enclsoures

A [RS——

Fxistinp national and international standards:

ASTM E-597-77T 1is partially applicable

Work in propress - national and intermational:

F-33.03L expects to consider this problem in the near future.

Priority:’

Low

S



Planning Panel Worksheet NCE-8

Technical sub-area: Assigned to: Organization to do work: |
E-33.08 To be decided

Vibration Isolators

Statement of regulatory and other needs:

1, Candidate for labeling by EPA
2, Standard specification for apring isolators
2, Method to evaluate & deacribe non-linear vibration isolaters.

Exiating national and international standards:

ANS 52.8-1972 Guide for Describing the Characteristica of Resilient Mountings.

Work in progress - national and international:

None

Special proﬁlemn:

Performance is affected by charactétintics of the structure on which the isolators

and equipment are mounted,

Priority:
low priority
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Planning Panel Worksheet NCE-9

Tachnical sub-areat Aseigned to: Organieation to do work:
E-33.03M Task Group M -

Damping Materials

Statement of rogulatory needs:

1. Candidate for labeling by EPA.

2, Need applications guidance ~ i.0., How do you interpret data so an to convey
subjective evaluation of noise control results.

Existing naticnal and intarnational standarda:

1, S2. 9 - Nomanclature for specifying damping propercies of materialas,

Nork in propress - national and intemational:

i. ASTM Task Group E=33,03M is working in this area.

2, International: unknown,

A

Time required to produce the document::

less than 3 years.

Regearch requiraed:

Develop adequate test mathod

Spacial problems:

Temperatury control; conatrained layer damping; pample mounting may affect test
rasults.

Priority:

low

T T, T, 12,
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