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Section 1
INTRODUCTION

i,i Background

Recent efforts by the Federal Government, and several state and local

y governments to control environmental noise in an effort to reduce noise exposure
of the population brought out the need for uniform, standardized sound
measurement methods, human response evaluation and analysis of salsa control

effectiveness. 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 acoustlcs, bloacousticsj noise emission by various sources

and _ts control, it became obvious that the various legislative and regulatory
needs required additional, sometimes slIBhtly different standards from those

available, Frequently, regulatory a_encles are committed to mandatory time

schedules and require standards reflecting the present state of k_owledge that
are not available and cannot be produced as voluntary consensus standards

without adenuate lead time. Since these regulatory efforts are rapidly

increasing, it can clearly be.foreseen that the need for additional and/or
updated standards also will increase.

To anticipate these seeds and to provide far a coordinated program of
standards development of the voluntary system to satisfy government

reoulrements, the ANSI Executive Standards Couno_l established in 197fi the ANSI
_tandards Planning Panel on Noise Abatement and Control. This panel, composed
of representatives from the various societies with an Isterest _n noise

standards and from regulatory agencies, issued s report ("Assessment and

_ecommend_tlon: Report of ANSI Standards Planning Panel on Noise Abatement and
Control") carrying out the Plannln_ Panells mission tot (i) identify
standards needs and their priorities and schedulln_ requirements, {2) determine

if there are standards projects coverln_ the scope of the needs (3) identify

standards developing organization most capable of carrying out the mission, (4)
endeavor to have the project Initlated in a standards developlng organization.
One o6 the cr_tlcnl action items recommended in the Planning Panel's report is

tile convening of a conference workshop on "Development of Standards for
Fnvlronmental Sound" to prepare (I) "a deteilndD integrated development plan for

v(_luntary stsndards_ includlng priorities and research requlrements, .for

measurement and evaluation of sound in communities, rooms agd indus_ryj and for
hn'_o standards necessary to support measurement and evaluation of source sound

e,tlssion and its control and (2) guidelines for the use of writing groups, ln the

t'ederated voluntary standards system, which ere endeavoring to develop staedards
For the measurement of source sound emission_ with particular emphasis on

% relatln_ the intent of the measurement standard with the ease of use, accuracy

:lad npproprlateness for its purpose,"

IAva_Iable Erom the American National Standards Insti_ute, 1430 Broadway, New
York, NY 10018,and from the Acoustical Society of America, 335 East 45th Street,
New York, NY 10017.



In response to this recom_endatlon such a workshop was or#_anized and

managed by The Acoustlcsl Society of Amerlca under The auspices of the ANSI
_tandards Plansfng Panel on Noise Abctemont and Control snd was sponsored by the
U. S. EnvironmenTal Protection Agency In cooperation with the Netfon_l Bureau of

Standards. It was held Dec. 7-9, 1977 at Deerfleld Beach, Flor_da, w_th the
sdmlnlstrative support of Florida Atlsntlc UnJversITy. Participants came from
many voluntary standards organizations including the Acoustical Society of

America, ANSI, The American Society for Testlng and Materiels, and _he Society

of Automotlve Eeglnners and _everal federal agencies Includlng, in addition to

EPA and NBS, the Department of Labor, Transportation, Health, Education and
Welfare, Housing and Urban Development, the U. S. Air Force, U. S. Na_, and the

General Services Administration. Add_eianal participants came from state
governments, industry, unlversi_ins and acoustical consulting orgaelznt_ons (for

List of Participants see Appendix AI), The particlpants contributed to the
workshop as Ind_vlduals, not as representetlves of their organlzat_ons.

The results of the workshop are presented in two separate documents
according to the two goals listed above: the report on '_uldellnes for the

Preperatlon of Procedures¸ for Measurement of Source Sound Emlsslon" and the
presen_ report "Plan fur the Development of Voluntary Standards on Environmental
Sound _ Response to Federal Agencles I Needs."

1.2 Opernt_on of the Norksh0p

Sixty-eight people attended the workshop. Thlrty-two were assigned to the
"guidelines" and thlrty-three to the "planning" division acaordlngto expertise
and organleatlonal background. The three others represented project management,

ANal s_-ff, and the editor of this report. Care was taken to have balanced
• representation on all groups. Most participants had received assignments ahead
of t_me and after opening presentations and agreement on purpose and goals
detailed discussion and collection of material took place in small working

_roups.

The rest_ts of the woTklng groups t analyses and reeommendatlons were
presented to all workshop participants to benefit from broad discussion altd all
possible inputs_ The final accumulatlca end editing of the repores took place

after the workshop and all participants were given another chance for review and

comments. An attempt was made to _acorporate all opinions mld suggestions,
_n eonfllctin s opinions existed they were resolved by the working _1"oup

chalrpersons, the division chairpersons or the editor. Although an attempt was

made to achieve a consensus document, final responsibility for the plan
repres_nlted rests with the five persons who chaired the plannlng division and
wi_h the edltor.

1.3 In_roduetinn to the Plan

In its structure, the report follows the organization of the planning
dlv_sion effort. Seetlon 2 covers the results of the working group efforts:

W



Section 2.] covers physlcal acoustics and Jnstr,menLation. After analys[s

of the stmldards requirements for the various noise soLlrces ]dol_tlf]ud (2.1 .I).

Lilt, r,_commendations with respect to standards actions and research requirements

are presented (2.1.2).

Section 2.2 covers human response. Requirements are broken down in terms

of hearing hazards, annoyance and speech interference (2.2.1) and

V recommendations prose]fred the same way as for physical acoustics (2.2.2).

Sectlon 2.3 deals with noise control elements, analyzing needs and

applicable standards In 2.3.1 and recommending standards actlons according to

Judged priority In 2.3.2.

Section 3 presents the overall plan and priorities i_i 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 contains the recommendations emanating from the workshop.

_ The review of standards requirements was conducted by means of uniform

workshoets, developed for this purpose which summarize, for each technical

subarea, or potential standardization area identified, the findings of the group.

_ A sample worksheot appears at the end of this section.

The detailed worksheets used by the groups are attached as Appendices A3,

Y_! Ad, and AS. The report is not to be looked at as a rigid plan fixed by consensus

agreement to be executed on a preset schedule by the organizations involved or

!_ addressed, but rather as a working document to facilitate communication and
collaboration between regulatory agencies, standards development coordinating

i_i bodies such 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 organizatlons_ and Government agencies who

i_ participate in international standards actions to coordinate and harmonize

i! international standards developments with existing U. S. standards and plans for

:. _he future. The plan is expected to change with the input from each of these

_'_ bodles using it as a working document and it _s hoped that the plan can be

', updated as tbe regulatory needs, the standards output and the research

) requirements change with time.
[
!
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Section 2
PLANNINN REPORT

' 2.1 Phvsleal Acoustics

There are a wide variety of standards needs in the general areas of noise

q emission of moving and stationary noise sources, measurement of sound pressure
level, instrumentation, community noise, and sound propagation. The following

subsections analyse these needs in the area of physical acoustics, and recor_nend
standards actions. A table which outlines a development plan for physical
acoustics standards including research raouirements necessary for future
standards development is 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 importance of various areas is indicated. For more
details, the reader should review the detailed planning panel worksheets in
Appendix A3.

The general conclusions and plan for each area within the scope of the

planning division on physical acoustics are given below.

![! 2.1. I.i Noise Emission of Movie 8 Noise Sources

It was recognised that although a large number of standards for particular ;
: movln_ equipment exists, there is no series of basic documents similar to those
il} being developed for stationary noise sources which can be used for moving

_! sources. It was concluded that it would be desirable to set up a _orking group
_: to consider such topics 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

_: corrections).

ii_ 2.1.1.2 NoJse Emission o.f Stationary No.lee Sources

:i The noJse emlsslon of stationary sources can be described in ter_s of sound
<.: power level. Heasureman= of sound pressure level is covered is section 2.1.I.3.

[% Regulatory uses for specification of noise emission in ter_ of sound power
level are: (1) to estlmste the sound pressure level on a measurement surface at

some dletance from a source, (2) to be used as part of a regulation design

w criteria or (3) for noise labeling purposes. The sound'power level output of a

7



noise source is e fundamental property of the source and one can relate this

power level to sound pressure level at varying distances from the source. In
practice it is difficult to determine sound power level except in a well defined

acoustical environment. It 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 end accuracy are clearly related to the more exact laboratory
types, it should be feasible to regulate or specify the noise emisslos of

stationary sources using the sound power level as the basic deserlpror.

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

Acother area of interest is the rating of machinery noise aed the

determlnatlon of noise emission using a reference sound source. ANSI standards
already exist for rating machinery noise and related internatlooal standards are

being processed. Research is required to determine how best to utilize

reference sound sources, except in the case of measurements in reverberation

rooms where reference sound sources have been used for approximately 20 years.

2.1.I.3 Measurement of Sound Pressure Level

There is an obvious need for techniques for measurement of sound pressure

level by all federal agencies concer_ed with noise. The basic ANSI standard in
this area is SI.13. This document gives guldance for positioning of microphones

around sources and guidelines for ambient noise measurements. However, the

sectlonedeellng with fluctuatlng and time varying noise need _o be improved.
There is a need for a specific standard for other measurements of sound

pressers, partlcularly at the operator's position of a machine and in rooms. A

deflnlte need exists for standardized techniques for sound surveys in industry
and _n communities.

A better knowledge of the directional properties of sound fields in

industrial si_uatlons would be extremely useful in future standards specifying
eal_bratlon of dosimeters and other devices used to monitor noise exposure.

Directional mlcrophonas are available and thus this topic appears to he a
research item.

2.1.1.4 Ynstrumentatlon

Since eeveral dooumeets on instrumentation are neededp as shown below, the

ANSI SJ committee should increase its activity in the area of inatrumentatlon.

There is a clear regulatory need by Og|h% and NIOSI{/MESA for a standard on
dosimeters, and work on a proposed Staflderd in this area will be expedited.

.H



A _tmulard ,m florid calibrators for sound iL_vel meters would be of vahlo

It_r al] t_,doral ogencies concerned with accurate measurement of noise. Altilougb
tile dctill]s to be Included in such a standard still have to be delineated, it

appears that work in this area should be started immediately.

A review of current standards on filters (octave and one-thlrd octave)

I used in noise analysis led to the conclusion that our current analog standards

are generally satisfactory. However, some effort allould be made to identify
those problems that may arise when digital filtering is used. There is also

b
•._ a need for a new class of filters having greater attenuation in the frequency

regions outside tim filterts nominal passband.

On the suhJect of other digital analyzers there is a need for a general

standard coverlids the testing and characteristics of instruments that process
acoustical data using digital means, These include digital spectrum analyzers

and comlnunity ilolse analyzers. The community nolso analyzer Is of particular
interest. It was concluded tbst organization of an informal meeting of users

nnd producers of community noise analyzers would identify many of the problems
that exist with m_asurements made using these instruments.

It wo,ld be very desirable to have a standard on an integrating sound
leve] meter. Several draft documents have already been produced in the United

State,s and there l.swork hoginning on the international level, Specification
of the charncterlstlcs of these instruments should be expedited.

rnternatlonal speclfJ_atlons for sound level meters are undergoing a
thorough r_vlsion at this time. and there will be a need to revise the current
ANSI standard (ANSI SI.4-1971, R1976). Issuance of a new national standard

on sound level meters will bare a significant impact on all regulatory agencies

and o_ber 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

Haklng measurements in both time and space for purposes of determining

compliance with regulations for land-use planning represents a probl_ in
st;l.Lh.L'dl::at/on. Particular problem areas to be faced in developing standards
;tl'_' the' c[.l_si/lcation ef noise surveys and determining the accuracy of

ul,,asurel,wtlt._considering herb spatial and temporal variability. An existing
.';I I¢ot'kittg ilrutlp in this :lrt,:_ is beginning its work and will attempt to use tile

I','_;ttlt=: el t'_'_'_'lll I.:PA-spoll.<orod studies on community noise.

_'. t .t.O St,ulld......... I'_oi.t_llt'_ll.... ion

'Hit't.._,dft*t sti.Idards in four key areas of sound propagation are:

I. Thero is no exlstlng standard method for evaluation of barriers,

ThLs :q_piles particularly to barriers used outdoors to shield communities from

W Lho t.ffucts of highway noise. While there was no general agreement as to whether
this work should be performed by ASTM or ANSI, the need was clearlysidentifled.
This is discussed in greater detail in Section 2.3 under Noise Control Elements.

!i
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2. A nuud was also Jd_nl:ifli_d for gL*Idellnes for the description of

Hound propagation in urban _l_,l_onm(,nLi:° This Includes standard Methods for

est_mstlng th_ l_ve]s in c Xy _reets a_id oth_r built-up urban areas,

3. In the area of _nflu_nce of atmospheric turbulence and ground effects

o_ soulld p_opagatlon_ an S| colmnlttee has nearly compleLed work on a document
de_icrlbLng absorption ef sound in the atmosphere. However, a new document
that would describe the effects on souud propagatlon of both wind and _smpernture

i_ eeL,alL,do The effects of finite acoustic impedance of the gro.nd also must
be' _.n :_hkded.

L

4, Regarding the actenuaLion of bands of no_se, a standard similar to
that deserlbed above _xcep_ dealing with all frequency depend_nt mechanisms

uf sound attenuation is required. This standard would take into account tile

spectrum of the noise, the height of the source above the ground and the
effects of the finite acoustic impedance of ground surfaces,

2.1. [.7 Standards Requirements

Table 2-I shows recommended standards actions and research for major areas

in physical acoustics as detailed below.

2.1.2 Recommendations

The following recommendations are made with respect to future voluntary

standardization in the area of physical acoustics:

2.1.2.1 Standards Actions

Noise |_|issioa of Movie B Sources: The chairman of the ANSI S1 committee
should appoint an ad hoc group of specialists in measurement of moving nolse
sources to meet with the standards management of the Society of Automotive

Engineers and the ANSI Acoustical Standards Management Board to discuss the
assignment of this project to a standards writing group. Currently, there is

no workln K group on moving sources closely attached to SI, except for S1-72
($3) on motor vehicle noise sad Sl-73 ($3) on aircraft noise. Both these

_,on_mlttet,_;are the ANSI counterparts of SAE committees,

NLZI._!LLJg*ISSLOnof Stationary Sources: |4orking Group SI-50 should move as
rapidly,as posslhl_ to complete work it began _evcral years ago on the series
L_f doeumt.lts on eels(* emission of stationary sources. The first priority is
[o _.omph,[¢, tllt_draft division of ANSI standard SI,21 Sound Power Levels of

Nm_]| Sonorous II_R_,verberation Rooms into two parts, Si.31 (broad band sources)

aud N[,_2 (discrete frequencies and narrow band sources). The second priority
[s to resolve tht_negative votes on draft SI.33 (source in special rooms). As
soon as the ISO issues s_andards 3744 and 3746. work should be completed on

corresponding national documents. It is expected that the international work

w_ll he,completed during 1978_ Research should he encouraged in development
of applications of the reference sound source method to the determlnatlon of
noise emission in oth_r than reverberant environments.

I1()



Sound Pressure Level Measurement: A document on sound pressure level measure-
meat at ti%eopOraLor's position should be prepared by S1 as soon as a corresponding

[ntor.atlonal document is available. S1 should encouragn the completion of the
work ell an ad hoc group on fluctuating noise. This information should be disseminated

as soon as possible, perhaps in the form of a draft standard for trial and review.

The ANsi Acoustical Standards Management Board should contact the American

Industrial Hygiene Association regarding development of a standard for sound pressure
level measurements in industry.

J S1 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 S1 working group on calibrators for sound level meters
should 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 charscteristlcs of digital filters according to current ANSI spnciflcatlons.

A group of manufacturers and users of community noise analyzers should be
assembled 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

i} instruments.

!i A draft standard on integratiBg.sound level meters should he prepared as soon
:_ as feasible.

When the consolidated revision of IEC 123, 179 and 179a on sound level meters

and precls_on sound level meters is available, it should be proposed as an SI
_ standard. Broad input from government regulatory agencies and other agencies should
_ be solicited relative to the effeots of the new standard on current measurement

practice within the United States of America.

:_ Commun[ty Noise: The new ANSI Working Group, Si-62 (S3), should be encouraged
_ to c_omplete adrnft as soon .qs possible.

SoL__j*ndPropa_ation: The Acoustical Standards Management Board of A_SI should
_: _Isslgn preparation of a standard on noise reduction by barriers to either AST!.!or

!:1 .

Tht_ current S1 working group on atmospheric absorption, SI-57, should be

redlrected to begin work on standards describing the effects of atmospheric turbulence
and gro.nd effects on sound propagation and also to consider the attenuation of bands

_ of no:ise. A new chairtaan and new personnel for this working group will probably
, needed.

,_: An ad hoe group should 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 uf SI and be the precursor of a new worklng group in this area.

i
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2.l.2.2 _{esoareh Requirements:

Hovin_ Noise Sources: Research is required to determine criteria to be used
for the flatness of the test site and the extent of the required cleared area for a

given degree of accuracy. Research is also required to specify the tolerable degree

of surface roughness and the optimum placement of the test microphones.

Stationary Noise Sources: Considering the current stage of development of
stationary noise 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 cesn procedures "

which are specified in the document. Tbls research would also serve as the basis
for tlle revision of existing standards. Research is also needed in the development

of a method of using the reference sound source for noise measurements in free fle]d
environments, 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 SI,13) are noc satisfactory because they merely specify an instru-
mentation system and oscilloscope for viewing the waveform. This situation will ba
partlally remedied by publication of a new standard on _ipulsive noise 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
he invalid.

Co.unity_Noise: In order to complete a community noise standard, research is
needed in error analysis, studies of sampllng procedures for typical patterns of
eommunlty noise and studies of the spatial variability of noise fields.

Sound Propa_ation: With respect to barrier design, field studies are needed
to validate currently used design procedures. Considerable research is needed in
the development of propagation models for urban areas including atmospheric and

ground attenuation effects. Research is also needed on the effects of scattering

of sound through atmospheric turbulence, the nature of the turbulent fluctu_tlons in
wind velocity and temperature near ground surfaces, the propagatlon of sound ac
shallow grazing angles and on the effects of vibration of vegetation, shrubs, and
trees,

Research is also needed regarding techniques to be used for specifying

attenuation of bands of noise. The attenuation of discrete frequency tones [s
reasolmbly well underutood and is the subject of an ANSI standard which shou]d
bt, publlalwd In tbe near future.

i'
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Table 2-1

RECO_ENDED STANDARDS ACTIONS AND RESEARCH
IN MAJOR AREAS OF PHYSICAL ACOUSTICS

STANDARDS ACTION RESEARCH TOPICS

Noise Emission of Movin_ Sources

/_rmation of a working group in S1 Criteria for flatness of test site; Tolerable

degree of surface roughness; Optimum place-

ment of test microphones,

Noise Emission of Stationary Sources

Completion of a series of standards, Development of applications of the reference
Sl.30-SI.36 (19XX), for a variety of sound source method; Verification of test

sources in various environments, procedures on a wide variety of sources;
Determination of sound pressure level when

sound power level is given.

Sound Pressure Level Measurement

For industrial purposes: Development Technique for directional sound pressure
of standards for measurement of SPL at measurements in industry; Determination of

_ the operator's position; Sound pressure conditions that invalidate measurements
i:_ level in an industrial setting; Completion made with a personal noise dosimeter.
[

of work on fluetuatin_ noise.

i Instrumentation
I;
7!

_,_'Completion of dosimeter standard;

i Development of standards on field,calibration of sound level meters and

!.i integrating sound level meters;
_'i.Meetings to analyze problems of
_i: measurement of characteristics of

digital filters and use of community noise

analyzers.

,; Community Noise

,I Comp]otlon of draft standard Error analysis and sampling procedures;!i
_, SpatlaL. yarlabillty of noise fields. ,,
,j

f_E

_t
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Table 2-1 (Continued)

Sound Propa_atlor[

Development of standards on ground effects Progation models for urban areas including

on propasetlon of bands of noise; atmospheric and ground attenuation effects;
Investlgstlon of sound propagation in an Effects of atmospheric turbulence, wind

urban ellvLronment, velocity and _emperature near ground

surfaces; Propagation at shallow grazing
angles and effects of vegeta_lon; Attenua_io_
of bands of noise.



2.2 Human Response

Federal agencies with missions concerned with the adverse effects of noise

must of necessity consider the effects of noise on the health and welfare of our

nationls citizens. The bases of any noise-related standardization program must
be rooted in buman response to noise.

The effects of noise on human behavior can be categorized into three areas:

:9 i) hearing and damage to hearing; 2) annoyance and 3) interference with speech

and communication. The properties of noise are a function of frequency, ampli-
tude and time, As described in the previous 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 partl-

cular descriptor, or combination of the noise 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 is these

descriptors that form the basis of standards relating to noise control, and help
determine the type of physical measurement to be made.

2.2.1 Anal_sls of S'tandar_s Requirements

2.2.1.i Hearing Hazard

One of the primary standards requirements in this area is the development of

tables specifying noise exposures that will _ust produce a given amount of noise

_! induced permanent hearing loss at specified frequencies in given percentages of
the population. This standard would consider not only steady-state noises of

[i given durations (including exposure times greater than eight hours per day) but
also the hazards from time varying and intermittent noises. The noise descriptor

'_ would have £o be defined for this particular tabulation but in all likelihood

_ would involve some weighting scheme such as A-welghting. The acoustic properties
of impulse/impact noise and its effect on people are sufficiently different from_2

_: 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

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

_[ ]_vel and effective duration of the impulses as well as the number of impulses.
_' Thl.s standard should also provide a means for evaluating the effect of various

_: Impu|se c_mhlnILt[ons as well as the combination of impulse and steady-state

_i As :m ahl In wrlt[ng standards relating hearing bazard to noise exposure
_.,._Lher typu of standard is necessary. This standard would require the development
of tahles expressing the deterioration of auditory sensitivity associated with

the aging process as well as the wear and tear on the auditory system due to

i¸ i



the experience of noises in everyday living. Thds standard might require four
separate tables indicating changes in auditory sensitivity as a function of age:
I) individuals whose hearing has been affected by the aging process (pure presby-

acusis); 2) individuals affected by aging plus the average amount of otologlc
disease; 3) those affected by age plus the noises experienced outside of the

occupational environment in everyday life; and 4) those affected by all of these

factors; aging, environmental noises as well as etologic disease. I

New criteria for hearing Impai_nent and/or handicap should be standardized, i
Such a st_Lndard would be beneficial to federal and state regulatory agencies In a
determining the risk associated with a given exposure to noise, estnhlishlng

permissible noise exposure limits and finally assisting in determination of

compeesshle occupational hearing losses.

Federal agencies concerned with the hazards of noise 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 validity of =he hearing _est 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 because of their wide use in large scale hearing progra_LS in industry

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 increaslng'use in large scale hearing

programs. Circumaural earphones have harems popular in industrial hearing testing

programs. Use of thla type of earphone dictates standardization of a coupler
suitable 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 hearlng conservation by federal agencies as wall as private industry there has

been a flurry of development of systems which are commercially available for

calibration of hearing test equipment both in the field and in the laboratory.
If the callbration is to have any value, the equipment used for such a cslibratien
must he precise. This is true both for the complete calibration as well as the
daily check. Thus far no standard exists in this area and therefore• the standard-

izatlon process shuuld be initiated.

Th_ need for a standard test methodology for conducting measurements of

pure tone hearing sensit{vlty has been recognized by the voluntary standards
progras. Standardlzatlon activities in this area are in progress with a published

:|tundard anticipated in tilenear future.

A new standard has just heen published which establishes the maximum

pem.lsslble noise level for testing hearing of pure tonea down to the present
r_ference threshold hearing level. This standard now awaits evaluation under
in-use fleld conditions.

i
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Several ar_as which merit consideration for standardization in the area of

bearing protectors include: I) physical method for measuring effectiveness of

insert-type hearing protectors, 2) physical measurement of ear plug effectiveness

for quality control purposes, 3) measurements of the effectiveness of nonlinear

hearing protectors, 4) standard procedure for monitoring hearing protector perfor-

mance in the field, 5) standard speclfyln s the comprehensive performance of

hearing protectors including noise reduction, discrimination, warning signals,

wearablli_ty, etc. The standardization program for hearing protectors requires

extensive literature research as well as laboratory and field research if suitable

•_ documents are to be written.

2.2. i. 2 Annoyance

A national standard exists which permits the calculation of the loudness of

noise from the acoustical properties of a broad-hand, diffuse and steady state

sound. This standard, ANSI S3.4-1969 (R1972), does not consider the contribution

to annoyance or aversiveness of other acoustical factors such as sound duration

and tonal components, and should be revised to include these relevant variables.

(There is an SAE standard that does thls, as well as FAR Part 36 and lCAO Annex 16.)

Descriptors and criteria suitable for relating subjective response to tlme-varying

acoustical environments for both sinsle events and cumulative exposure are

necessary. Once these descriptors and criteria are established, equipment

performance requirements and procedures for measuring tlme-varylng sound levels

should be refined, specified and standardized. To begin withj a separate standard

should be written to assess the effects on human annoyance of impulse and impact

noises such as sonic booms and quarry blasting and artillery fire. Eventually,

!_ however, perhaps a single standard nould encompass the annoyance of all types of

i noise includln S steady-state, fluctuating, intermittent, cyclic, and impulslve

noise with consideration given to spectral features. This all-inclusive standard

would certainly be a long term goal.

An airborne noise may also contribute to the overall annoying or aversive

effects on human response by subjecting the whole body to vibration as well as

:" auditory effects. At least four different standards were identified in this

_ area: i) 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

_i 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 designed to promote an acoustic environment in the home which will assure

the preservation of a desirable quality of life. This is particularly important

_: with the Increased use of multi-family dwellings. Standards are needed which

will assure protection against intrusion from adjacent units or from the outdoors

lad thi_ pre_ervat[on of acoustical privacy in our homes. Criteria for adequacy

". ,.I thL, a_'oustlcaE L_nvironment in rooms used for purposes other than residential

should bL_ spectfled (classrooms, audltorla, theaters, etc.). Standardization

;ictivitlus should proceed in developing criteria for steady-state room noise, and

time-varying room noise. Underlying both of these standards would be a method

if'! for measuring and quantifying room noise.
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One adverse aspect of noise is its ability to interfere with sleep. Undoubtedly

this property contributes to overall annoyance with the noise environment as well
as the potential for _lecr_asing produt:tiveness by increasing fatigue through

lack of sleep of the exposed population. At present there are no national or
international standards in this area. This area of standardization deserves

attention b.t would require considerable time to develop aI_d must therefore be
considered a long term standardization project.

A common method for establishing the aversive or annoying values of sound is

a survey of community attitudes. There must be guidelines established for
defin_ and tneasuring human behavior m%d attitudinal responses to environmental

noise. 'fh_se _uidelines _lould include uniform definitions for relevant response "
and slgnlfleant acoustical vari_ibles. They wouJd also include a descripti6n of

basic methodology for meaguring _nd assessing tilevariables in order _o mii%imize
the response biases and to facilltate comparison of data among different sludges

of the impact of guise 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

noise in interfering with speech communication. These include the articulation

index, ANSI $3.5 - 1969, and the speech interference level, ANSI S3.14 - 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,
Standardization in these measurement areas is now in progress,

Those federal agencies responslhle for seeking to provld_ an acceptah]e

acouscical environment for living would probably find a standard whlch specifies
the interference effects of noise on communicating "every-day" speech more
relevant than one that relies on test techniques such as lists of monosyllables.

Such standards which exist in the area of speech interference usually assume a

steady-state noise environment, Since a more realistic environment is often
characterlzed by time-varylng noise, there is a need to assess th_ effects of

temporal noise variation on speech interference,

The assessment of speech interference thus far has been based upon young
adults with normal hearing. 0ther segments of the population represent special

problems from the aspect of the interference effect of noise on speech coi_munlcation,

These segments include the aged and the hearing impaired, Either new standards
must bc developed to cover these people or corrections must be evolved which can

be applied to existing scales of speech interference by uolse.

The :present methods for assessing impairment in speech communication for

pL,oplu with ot_,loKlcal difficultles are inadequate b_cause they provide only a
gtc_s, asHt_S_l.t_llLel speech communication ability, New speech testing materlals
_l.*uLd bL! sti.tda_'dized _o refine those methods z,ow in clinical use. Standards

should provhlu information on senteuce and monosyllable discrimination measured

18
h .
i



with various levels and spectra of background noise for various amounts of hearing

lose at specified audlometrlc frequencies. Separate curves or corrections should

be provided for those people with hearing loss who wear hearing aids.

2.2,1.4 Sun_nary of Standards Requirements

A summary of the proposed standards program in the area of human response
is in Table 2-2. This is a rather comprehensive program hut not exhaustive.

:4 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. Nevertheless, 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
human response to vibration - health hazards, performance impairment and annoyance -

were analyzed only briefly, primarily with respect to the frequently occurring
simultaneous exposure to noise and vibration. 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 Actions

Standards actions in the voluntary sector regarding human response to
holes should he directed to the American National Standards Committee, S-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.

i_ In other instances new work must be initiated and new working groups must he
formed. Table 2-2 summarizes these needs.

d

i HeaiFin _ llazard and Conservation
J

i_J For the standard relating noise exposure to hearing loss, members of working

_ii group S3-58 should be encouraged to complete their work with steady-state noise
!
_ and should be directed to expand their 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 $3-62. This working group should he encouraged
_ to proceed rapidly so that this standard can be available as soon as possible. In

_i_, the future, standards concerned with hearing hazard of noises should be combined

_: so that a single standard would serve to describe the relationship of all sousd
_! to noise-induced hearing loss.

_, The presbyacusls curves which standardize the effect of aging on hearing loss

J_ _it'eneeded by S3-58 to complete their task. The members of this workim 8 group
{_" should be consulted tO see if they can includ_ this development within their
:'V present activities or whether a new working group will be required. Their advice
' should direct the action of the chairman of S-3.
{f

!3

!i
i!
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The expansion of the current standard audiometric specification is in
progress by workdng group $3-35. A proposed revision is imminent. $3-35 should

be dlfee_ed to consider spec,*flcatlona for computerized audiometers and computerized

audiomettlc data storal;e devJce._. $3-35 should also be directed to develop
stnndatd apeclflcatlonu for audiometer =allhratlon systems. This may require

_lppoilltlneutof subcommittees wJthin th[s working groilp but the strategy for
insettng thnse new responsibilttJes should be the prerogative of the working group

chairperson, Working group S3-37 has considered the problem of a coupler for
elt_umau_al _arphone calibration in the past but were unable to arrive at a

eOnsei%nus ra_olutlon. They haw been requested to address thls question once
mr>re and have hee_ made aware of the need for standardlzing this type of coupler.

Several acclons are needed in the area of hearing protectors, The respen-

slbilltieJ of Working Group $3-52 should he expanded to develop standards for:

l) physically measuring the effectiveness of insert hearing protectors; 2) measuring
th_ ef_ctlveness of protectors for impulsive noises; and 3) measuring the effective-
,ess Of nonlinear protectors. These problems may be addressed by $3-52 as a

group Dr these reeponslbl]itles may better he handled by subcommittees appointed
for these particular standards. New working groups should he appointed by $3

6o degelDp methods for: ]) assessing protector function from the standpoint

of manure=Curer quality control; 2) monitoring field performance of hearing
protect_re; and 3) evaluating comprehenslvely, performance of hearing protectors

i_ _. durabillty and comfort as well as sound reduction.

A_no_nce

Norkdn s Group $3-51 has been concerned mainly with auditory magnitude of

so_nd,0 This working group has concentrated on the loudness of sounds in the
past, The charge to the working group should be expanded to look at the overall

problem oT annoyance. Not onl@ should they be concerned with loudness of
s'teady-stane nols_ as a component of annoyance but also other spectral and temporal

p_ope_t±es of sound which contribute significantly to annoyance. This would include
c_n_ern for'tonal elements in the noise I impulsive noise, and noise inCermlttency and

[_Uctuat-lon. The long term goal should be to develop a single standard which
wou_ ,a_:dprediction of acoustic annoyance of all types of sound.

:A particular environment important for those concerned with acoustic a._noyance
is that of noise found in rooms. Criteria must he developed for acceptability of

room ,noise environments for the various activities for whleb a room is intended.

This _nc_udes tlm_ varying noises generated in the room or building itself as well

.as no_se generaDed outside the room and transmitted across the room boundaries.

ricoaecO.Ipany the criteria there must he a standard method for measuring room noise.
_l!hesespeclf_e tasks have been assigned to working group $3-57 and are in process of

d_ve,lopment.

;One .colnpnnent of annoyance is of sufficient importance to warrant a separate
Standard method for estimating the effects of noise and than component is sleep

interference. The da_a available now are scanty. A new working group should be

;appoln'ted to undertake development of a standard in this area. The standard may

re_u_'.reseveral :years to complete hut there is a need to evaluate existing data
for its _predlct_ve utility. The new working group should perform thls evaluatlon

nnd should pub%Icize research needs, w

2(I
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Working group $3-39 has the task of developing a standard whlch relates

human response to vibratlos. The scope of this group should be expanded to include
standardizing a method for assessln 8 the annoyln 8 and the hazard value of combined

vibration and acoustical s_imulatlsn, However, in spite of the need for uniform
guidance in this area, the data base his to he considerably enlarged before a

standard on annoyance and cbmfort i_ combined environments can be written. Environ-
ments of primary interest ere the private home and the interior of transportation
vehicles.

Estimating the a_noyance value of noise in the "everyday" living envlronmeat

requires samplln 8 attitudes of the exposed people in the field, Comparsbility
of the results of attitude surveys would be enhanced if there were standard approaches

for conducting the surveys, A new workln 8 group should be appointed to address this
problem. Pending the standardization of these procedures, the working group should

develop guidelines for immediate use,

Speech Interference

Standards action in this area of human response mainly should expand the
responsibilities of existing workln 8 groups $3-36 and $3-49. Speech interference

of noise has been the primary concern of $3-49, and they have produced a standard
for estimating the permlssable distances between talkers co_unicatlng with various

spectra and levels of steady-state background noise ($3.14-1977), However, time-
varying noises and room reverberation are not adequately taken into account. As

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

S3-49 should consider criteria for an adequate acoustic environment for various
types of speech materials including "everyday" speech. The concern of $3-36 has

been the measurement of speech intelligibility in general. This working group
should also he concerned with standard methods for estimating the speech intelll-

gibility of various types of speech materials, particularly as they interact 91th

the hearing impaired.

<': The hearing impaired represent a special population and have been shown to be
}_ more vulnerable to noise interference with speech intelligibility. A new S-3 working
!, group should be appointed to develop a standard method for estimating the influence

_ of hearing impairment on speech interference.

[[ Noise interference with speech can he considered a special case of masking.
Another masking effect of noise which should receive attention from the standards

" organization is masking of various warning sie_%als, This should be the responsi-
:_;i billty of a new wbrklng group,

_: 2.2.2.2 Research Requirements

_ The stamdardlzstlon program proposed above for human respouse to modse is

:_ "_n ;tmbitlous one. Specific research needs for development and evaluation of partl-
c'Lar standards are detailed in the worksheets in Appendix Ad. In a few instances

';'7 p_uposed net standards would involve integrating information and data whlcht_
i[_ _ already exists in the literature and them formulating the appropriate standard,
i_i In o_her instances the informatlon necessary to develop the proposed standard is

i{ ,st svailahle at all, Systematic and extensive laboratory and field investigations
;; would be required and would require a eonslderahle flnsncial outlay over several
,_ years. Interested federal agencies would have to balance the value of the needed

!i



Table 2-2
STANDARDS NEEDS IN t_JOR AREAS OF }_UMAN RESPONSE

Hearing Hazard and Conservation
, , , , • ,. •

Complet$on of standards on relating hearing loss to steady state noise Ineluding
effects of tlme-va=ylng noise; Standard on effects of impulse/Impact noise.

Compilation of presbyacusin curves.

For audtometry: standards for computerized audlometars_ audiometer callbratlon

systems; a coupler for elrcumaural earphones.

For hearing protectors; a phynlcel method for measuring effectiveness of insert

prstectors; procedure to measure effectiveness due to impulse noise; effectiveness
of nonlinear protectors; develop methods for quality control, monitoring field

performance and evaluate comprehensive performance.

Annoyance

Loudness as a component of annoyance; contrlhutlon of spectral and temporal
properties of sound to annoyance.

Development of criteria for acceptability of room noise environments.

Standard on interference of sleep due to noise•

Completion of standard on human rsspense to vibration. Expansion to include
combined effects of vibration and noise partlsul_rly in the home and inside vehicles.

Standard procedures for attitude surveys.

Speech Interference

} Standard to take into account effect of room reverberation and tlme-varylng
i noises;t

I

Standard methed for estimating the influence of hearing impairment on speech
[ " i_£erference.

I

Study of meskln8 of warning signals 5y nelse.

i/I/
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standards wittl 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
proposed, developed and published and then tile research stops. Attention and

interest turns to newer projects. The usefulness of standards which are developed
and put into use without further evaluation of their effectiveness may be

questioned. Thls is a weakness in both voluntary and regulatory standards programs.
Evaluative a,d comparative studies are valuable and necessary. This type of

research deserves support.

:% Regardless of tlleaspect of human response considered - hearing hazard,
annoyance, speech interference - there is an evident lack of information about the
effects of tlme-varylng noise. Investigation of time-varylng noise and human response

represents a major research need and merits support. Development of comprehensive
standards in the human-response sector awaits information from laboratory and

field researcb 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, Noise control elements are materials and
systems used to control noise at its source, along the path between source and
receiver, or at the receiver.

Voluntary standardization organizations interested in noise control elements
include:

_3 American National Standards Committee S1 on Physical Acoustics
_ American Natlonal Standards Committee $2 on Mechanical Shock and Vibration

• American National Standards Committee $3 on gioacoustics

i Amerlcan Society for Testing and Materials Committee E-33 on Environmental

.i_j Acoustics

ili Nany other professional and trade organizations also prepare standards on themeasurement and evaluation of the acoustical properties of noise control elements.

!i

_;' 2.3.1 Analysis of Standards Requirements

i 2.3.1.1 Agencies Needln_ Noise Control Elements

;_! Four governmental regulatory, advisory, and support activities need standards
ell the measurement and evaluation of noise control elements. Regulatory activities

i are those activities wblch lead to government regulations. Advisory activities

': are activities which provide advice for Federal. state 'and local government agencies,
S_ipport aetlvltles are activities which provide serylces for Federal, state or

Ioc_ai governmunts.

']'hL_ I'(_.t" sp_,r[flu actlv[tles identified were:

I. Pr.dLLc[ labul|n K hy [he Environmental Protection Agency.
• 2, lhlIh[IltK_o_IL,spociflcatlons recommended by the Environmental Protection

AK,,nvy alld tht.lh,pi|ttm_iILt*f ]]ouslng and Urban Development,
'-_. lh,atlng co.servatloll and industrial noise control programs under the

j.risdlc[Ion sf the O(:cupatlo zl Safety and Health Administration and the National

lust Itute for Occ_ipatlonal Safety and Health,

il
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&. Open off_ce and bul]di_g construction by the Public Building Service of
the Ceaeral Services Administration.

Other government activities :_a? regulate, recommend, or use noise control

e]ements but specific standardizaEiQn needs were noc Identified. These other
actIvltl_g inclsde activities by the military services, the Federal Aviation

Administration, and the Federal Nlgbway Administration.

2.3.1.%.I Pr@duct Lahelln_ by EPA. Section 8 of the Noise Control Act of 1972
(see Reference i, Section 2.3.1.4) directs the Administrator of EPA to designate
%ny prcdLtc5 o= class of product "...which is sold wholly or in part on the basis

o£ Its e[ieetlveness [n reducing noise," and "...by regulation (to) require that D
notice be given to the prospectLve user of ... inbe product's) effectiveness in

reducing noise," on a suitable label. EPA has issued n Notice of Proposed Rule-
_k_g (Reference 2) which proposes general provisions for noise labeling _andards.

The members of the Workshop tried to Identlfy what products are candidates for
lahe]h_g_hy BPA and to determine what kinds of standards are needed for the labeling

pro_ess.

2.3.1.1.2 Bulldln_ Code Specifications. Both }|UD and EPA provide technleal
assls=ance to state and local agencies developing performance specifications for

noise control in building codes. These specifications usually require that interior
walls, floor-aniline structures, and exterior building shells provide a stated
minimum noise isolation. Occasionally the performance of outdoor noise control

barriers is speelfled for buildings in noisy areas. Implementation and enforcement

of building cedes with noise control specifications requires standard test methods
to (i) provide information about the noise isolation of building elements for the

deslgner, (2) verify that a completed building provides the specified noise isolanlon,

(3) identlfy unsatisfactory building elements in buildings that do not provide
the speclfied noise lsolatlon.

2.3.51.3 ]{earin_ Conservation and Industrial Noise Control. Under the Occupational
Safety and llealth Act of 1970 (Reference 3), OSHA promulgates and enforces industrial

noise regulations, and NIOSH provides research and advice on hearing loss due to
industrial noise. In order to satisfy various OS_A regulations the performance of

hearl, g protectors, audlometrlc booths, personnel enclosures s machinery enclosures,
and various materials used for nois= control must he known. Therefore, standard

test methods are needsd to evaluate and verify the performance of these noise
control elements.

2.3.1,1.4 O_.@n Office and Buildins Construction. GSA-PBS is _ponslble for
providing office spats for the Federal government. Because of cost, efficiency

and convenience, GSA-PBS is committed to use open offdces (frequently called land-
scaped offices) wherever possible. GSA-PBS needs standards to evaluate open office

components and to verify that completed open offices satisfy the a=oustical require-
meats established for them.

2.3.1.2 'Kinds of Standards Needed for Noise Control Elements

Establishing standards for the performance of noise control elements is not
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a simple matter. Such standards must take into account: (I) 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 noise control elements:

I. 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 tent
methods),

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

2.3.1.2.1 Primary Standard Test Methods. Primary standard test methods are pre-
cision test methods whlch provide the engineer, designer, and manufacturer with
the most reliable information posslble about the acoustical performance of a

noise control element. A primary test method usually provides information about

the element which does not depend on the environment where the tent is performed
i and frequently requires special test facilities and instruments.

Competent engineers can use primary test results for noise control design,

Manufacturers can use primary test results to help them decide what performance

to show on product labels. A manufacturer may decide to derate the performance
shown on his label if feedback from in-use compliance tests indicates that the

results of prlmary tests are not reallntic dn practice.

_i 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 baals that produetlon llne

7 produeLs p_rfurm as claimed on their labels. A regulation test method is required
by the EPA labeling program for "performance verification testing" at a manufacturer's

_!I plant (see Reference 2 Section 2.3.1.4). This kind of test may also be used by
._ a manufacturer for quality control.

.[ Regulation _est methods may be considerably nlmpler than primary test methods.
!' Since they are to be performed at a manufacturer's plant during production, they

_ cannot require special facilities and instrumentation and cannot take long to
p_rform. Because they are nlmplifled _ents, they may not provide information whleh
Is as reliable as that provided by primary tests.
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2.3.1,2.3 St_andard In-Use Compliance Test Methods. Standard _n-use compliance
test methods provide means to assess the performance of newly Installed assemblies
of products Csuch as walls, floor-ceillngs, or nudiometrlc booths) and to determine

changes in the performance of these assemblies after long use. Usua]ly an In-use

compliance test is a simple test which does not require much time or Instrumentation.
Its purpose is to identify assemblies which do not perform satlsfactorlly. It

neither isolates the causes for unsatisfactory performance nor provides adequate
engineering data to determine how to rectlfy the problems with the unsatisfactory
as_emblles.

2.3.1.2.4 Standard Diagnostic Test Methods. Standard dingnostle test methods
provide information to determine which components of products are at fault when
assemblies fall in-use compliance tests.

2.3,1.2.5 Standard F.ffeetlveness Ratings. A standard effectiveness rating for a
noise control element is a single number (or other clanslflcatlon) derived from
test data that signifies the subjective benefit of the noise control element to

the user. The effectiveness rating is to be used on the label of a product which

is designated for labeling hy the EPA. It must reflect, as well as possible, the
benefit which a user of the product would perceive.

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 also 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 S2.8-1972, Guide for Describing the Characteristics of Resilient Mountings.

ANSI S2.9-1976, Nomenclature for Specifying Damping Properties of Materials (ASA
6-197fl).

ANSI $3.19-1974, Methods for the Measurement of Real-Ear Protection of Hearing

protectors =nd Phynlcal Attenuation of Earmuffs (ASA 1-1975).

ANS]/ASTH C "1S4-77, Standard Test Method for Impedance and Absorption of Acoustical

H;Ht.|'lnls by Lilt, Impedance Tuhe Method.

AN._;I/ASTM(_ 42']-77, Standard Test Method for Sound Absorption and Sound Absorption
coeFfleleut, by the Reverberation Room Method.

ANg[/ASTM g '|3h-77, Standard Tent Method for Measurement of Airborne Sound

Innulzttion [n lhtl]dings.

ANSI/ASTM E 596-77, Standard Test Me_hod for Laboratory Meaaurement of the Noise
Reduction of Sound-Isolatlng Enclosures.

#

]
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Table 2-3

EXISTING (E), PROPOSED (P), AND NEEDED STANDARDS
TO EVALUATE NOISE CONTROL ELEMENTS

Kind of Standard Product or Class of Product

Interior Partitions Sound Absorptive
I (Sound Transmission Loss) Materials

_ Primary Test Method ASTM E 90 (E) ANSI/ASTM C 423 (E)
ISO 140 (E) ISO R 354 (E)

Regulation Test Method ANSI/ASTM C 384 (E)

In-useCompliance ASTM E 597 (E) Needed •
Test Method

Diagnostic Test Nethod ASTM E 336 (E) Not Applicable

Effectiveness Rating ASTM E 413 (E) ANSI/ASTM C 423 (E)
( (STC) (NRC)

ASTM E 597 (E)

(A-welghted level
difference)

.,. Personnel Enclosures Floor-Ceillngs

_! and Audiometrlc Booths (Impact Sound Transmission)
i i

;: Primary Test Method ANRI/ASTM E 596 (E) ASTM R 492 (E)

i ISO 140 (E)
ASTM llve walker method (P)

ASTM modified tapping
machine (P)

Ragulst_o_ Test Method Not Practical Not Production Line Items

In-use Compliance . Needed (Task Group ASTM E 492 (E)
Test Method E33.03L has agreed to

! beginwork)

Lr

Diagnostic Test Method Work in Progress Not Feasible at Present

Task Group E33.03L

F.l'ff.¢,tlveness R_Itln_ ANSI/ASTM E596 (E) ASTM E 492 (E)
(NIC) (ZIG)

:_ : I]DD Cuidellnes
(TNR)
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ASTM E 90-75, Standard Test Method for Laboratory Measurement o_ Airbome Sound

'['ransml_slon Loss of Building P_l'_it[ons.

AST_ E 413-73, Standard C1as_,iflc_tion for Determln_tlon of _ound Transmission Class.

AgTM E 492-77, Standard Me_hod of Labor_tory Measurement of Impact Sound Transmisslon
Thro._h Floor_Ceillng A_semhlle_ Using the Tapping Machine.

ASTM E 597-77T, T_ntatlv_ Recommended Practice for Determining a Single-Number
Rating of A£rborne Sound Isolation in Multlunlr Building Specifications.

I
A_ P_po_t! _e_hod for 1_b_atory _asurem_nt oi I_pa_t _o_nd _rans_s_io_

•br_g_ _l_or_e_li_|g_b_es U_i_ _ _i_ _a_

^ST_ Pr_po_d _thod _o_ L_orator_ _easur_ent _ _mpa_ So_d _r_nsm_s_l_
_hr_g_ _oor_ili_ _se_b_ie_ _si_D _ _odifi_d Tapping _achi_

_S_ _ l_ Pi_d a_d _a_t_ _ea_ur_t_ o_ _b_rne and _mp_ct _o_d
_a_s_io_.

_S_ _l_ _a_r_t o_ _s_rp_on _o_i_nts i_ a _e_erh_ration _o_

2,3.1.4 References

I. Noise _ontrol Act of 1972, PL92-574 as amended by PL94-301.

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

3. 0ceupatlonal Safety and Health Act of 1970, PL91-596.

2.3,2 Recommendations

2.3,2.1 Recommended ][i_h Priority Standards Development Projects

Six high priority standards development projects for noise control elements
are recommendod below. One or more of the following erlterla were used in

detorml_Ing that these six projects should be designated as high priority projects:

i.. A standard or standards must be available within three years in order to
Smclsfy regulatory needs,

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

I 3. No standard or standards exist but e_istlng technology indlc_tes that a

i. standard or standards are needed as soon as possible.

I 4. A regulatory, advisory, or supporting agency requested immediate action.[
I

• rt Ls r_.commonded that the appropriate voluntary st_ndardlzatlon organizations
: _xp_d|t0 or bt,gln work on tho fo]lowlng projects immediately:

j .
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i. A standard tes_ method to measure the noise isolation provided by pre-
fabricated outdoor barriers. See Section 2.1.I.6.

2. A standard test method to verify the installed performance of audio-

metric booths and personnel enclosures.

3. A standard test method to measure the reflections from sound absorptive

materials at discrete angles.

_. As improved standard test method to measure the impact sound transmission

of floor-eeillng structures,

5. A standard method to measure the noise reduction of building 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 Outdoor Barriers, Prefabrleated barriers are now being

manufactured that bare acoustical properties not considered by available methods

of calculating barrier noise reduction when used outdoors, The available design
methods ate useful only when designing massive maeonary or earth helm structures

for which sound transmission through the barrier is not significant.

Prefabricated 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 noise reduction of a source when one of these barriers is used is affected

by the fol]owlng:

i. Acouetleal characteristics of the noise source,

2. Distance of source to the barrier.

3. Distance of receiver to the barrier,

_. Height of the source and receiver,

_: 5. Atmospheric conditions,

6. Barrier height and length,

7. Integrity of harrier in preventing noise from passing through it (Barrier
material antl construction).

i! B. T.,rraln of tile ground surfaces on each side of the barrier.

A tt_si muthod shnuhl he developed that will measure tilenoise reduction under
_. :;I;mdllrdlzt'd eolldil'lons for Ltems ] through 4 above.

:I

i

i
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An inherent problem is the large size and massiveness of exterior barr_ers that

may preclude removal once they ere installed. It was suggested that the no_ne

reduction of a harrier in place he compared to a direct line of sight m_asurement
without the harrier in place. The direct llne of sight data is basically noise

reduction versus distance and might possibly be developed into a table wit]*

corrections Eor ground cover, i.e. grass, dirt. concrete, and atmospheric conditions.

Task group E-33.03H has been established to undertake this task.

2.3.2.1.2 In-Use Compllance Test for Audlometrlc Booths and Personnel Enclosures.
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 entitled Laboratory
Measurement of the Noise Reduction of Noise Isolating Enclosures has been adopted

for laboratory tests. Task group 33.D3L has undertaken this task.

2.3.2.1.3 Beflection at Discrete Anales. The percent of incident sound 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-plan
offices and similar acoustical systems in order to determine the effectiveness
of the nolse-control system. At present, there is no suitable laboratory or

field test method although a number of methods have been described in the liter-

atute. These methods apply only to limited frequency ranges or require expensive
speelal instrumentation.

A task group of Subcommittee E-33,01 has been assigned the problem and will

eontlnue to evaluate promising test methods as they appear. There is an immediate

need for these test methods and the task group is encouraged to proceed as rapidly
@s technology will permit. A research program is required to validate the test
methods before they can be eonsldered for adoption as standards.

2,3.2.1.4 Impact Sound Transmlsslon. There is an ilim*edlateneed for revision and
improvementof the present method for measuring impact sound transmission. An

improved test method is needed for use in building code specifications and compliance

zestln s. There are two methods presently in use (150-140 and ANSI/ASTM E-492-73T)
and two ASTM proposed alternative methods, m%e using a modified ISO tapping machine
a.d one using a live walker.

Research 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 develop a procedure for field measurement under noisy
background conditions.

Research on impact sound transmission is needed because there is an increasing

h_llef _hat the current AST_f standard does not correctly rank-order floor-ceillng
systems.

2.3.2.1.5 guildlnE Shells
i

There is an urgent need to provide a suitable auditory environment in urban

dwelllnas as urban noise eon_inuee to ris_. A standard method of characterizing

and measuring the noise isolatlon performance of exterior bulldlng components and
the entire assembled buildlng shell is requlred. This standard will enable archi-

tects and builders to design and specify buildings as well as to test their
petformanc_ against such specifications,
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A recently approved section of ISO 140 provides two procedures; one using
existing traffic noise and the other using one or more loudspeakers as the sound
source for measuring the attenuation of building facades.

Laboratory measurement methods, e.g. ASTI! E 90, exist but are not suited ideally
for determining the acoustical performance of components used in the exterior shell

of the buildings. There is a need to modify existing methods accordingly.

Problems perceived in ISO 140 include determining ways to use airborne sources

and/or elevating fixed sources in order to test roofs and upper levels of tall
buildings.

It is recommended that the ongoing work of the cask groups withln ASTM E33.03
Subcommittee on Sound Transmission he continued at an accelerated pace.

2.3.2.2 Recommended intermediate and Lon_ Range Standards Development Pro_ects

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

long range standards development:

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

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

3. The product was meatloned as a possible candldate for future regulatory
action.

i,

i; It was recommended that the appropriate voluntary standardization organizations
!'

speed up or begin work on the following projects as time and resources become
•: available:

_': i. A standard test method to measure surface noise generated by foot fall and
i!i furniture dragged across floor coverings.

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

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

4. S_andard test methods to measure the properties of damping materials.
i

< 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-
percles claimed for them. Since some floor coverings are claimed to reduce surface

noise (noise generated by foot fall and furniture dragged across floor), it maybe
necessary to develop a standard test method to measure surface noise generation.

Such a test is believed not to be necessary in the near future.

C:
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2.3.2.2.2 Huch[nery Enclosures. Hanufactured enclosures for noLsy maehlnery
ar_ b_co_In_ available. At present there ix no standard test method to measure

the aff_ctlveness of these enclosures. Am appropriate test method may result

from work being done to measure t_e effectiveness of audiometrlc booths and

personae1 enclosures°

2.3.2.2.3 Vibroti_ Isolators. The properties of vibration isolators are

custom, rily specified. ANSI Standard 52.8 recommends what should be included in

a speclflcatlon for vlhratlon isolators but does not tell how these properties
should be 1,easured. Since nonlinear isolators (isolators for whleh _he isolatlon

provldod is not Independent of amplitude) have become available, it may be necessary
to develop a standard method of test to measure the properties of these isolators.

2.3.2.2.4 Damping Hater_als. ANSI S_andard $2.9 defines measured properties to
describe the performance of damping materials but neither deserlbes t_st methods

nor offers guidance as to the effectiveness of damping materials. Several non-
s_andardi_ed methods exist to measure the properties of damping materlale. It is
recommended that work co_tlnue toward selectln g an appropriate method or methods
of measurement. It is also recommended that work be dome to relate measured

properties to effecnlveness in noise control. Task Group E-30.03H is currently
preparing a draft standard test method to measure damping properties,

2.3.2.3 Exlstln_,Standards Adequ,te for Needs

Three areas were identifled where regulatory, advisory, or supporting agencies

oxpr_ss0d needs which are already satisfied adequately by existing standards.
They at0:

_. ?leld ecrmanlng and diagnostic tests fur partitions: satisfied by ASTM
R 597-77 and ANSI/ASTM E 336-77.

2. Laboratory tests for sound absorption: satisfied by ANSI/ASTM C 423-77.

3. Lmbata=ury test for sound transmission loss: satisfied by ASTH E 90-76.
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Section 3

PLAN FOR PREPARATION OF NOISE STANDARDS

3.1 Discussion of Plan

A plan for the voluntary standards system for the measurement and evaluation
I of sound is embodied in Table 3-i. It is the result of the interaction between

% Workshop participants both from the federal agencies concerned with noise and
the federated voluntary standards system. Highlights of the program were

discussed in Section 2 with details in the project worksheets in Appendices A3,
A4 and AS.

The plnn identifies the recommended projects and indicates the standards
organization responsible for undertakin_ each one. If a standard already

exists, it is identified, and the need for further work, such as revision,
evaluation or expansion is included under the column headed Status. Whether a

project is already in process (perhaps wlth a draft standard complete) or yet to
be initiated, is also included under Status. Needed research is identifled,

whether laboratory or field type or organization of existing adequate data. An

estimate of th_ time required to complete each project, once initiated, is also
_iven.

3.1.i Priorities

In the reports of three plannln E groups in Section 2, the priorities of the

recommended projects were discussed, end the prlori_y numbers assigned on the

project documentation shsets, Appendices A3, A4, and AS, pinpointed these more

precisely. In asslgnlng these priorities, however, the question arose whether
_t was reallstlc to ssslgn a hlgh priority to projects based on agency needs
alone, when the resources or volunteer personnel are not available _e accomplish

the job.

_ Thus, in order to place the priorities assigned by each of the planning
groups on an equal footlng, 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 priority plan was delineated:

{,

: I. The priorities assigned are strictly the priorities with respect to n_ed
I(i to satisfy National regulatory or similar requirements.

2. HIEh prlorlty indicates that:

(a) It Is needed soon and is an important building block in
the over;ill regulstory system;

(b) it is needed by several regulatory agencies, or;

!j (e) it is otherwise important in the overall system of standards.
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3. Low priority Indicates:

_a) longer range agency requirements;
(b) standards or issues of minor or isolated Importance.

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

5. In some cases, projects lacking in manpower and, or funds have been identified.
Thus:

(a) efforts Judged to be difficult to accomplish with the technical volunteer
manpower presently available and convnitted to standards efforts are marked
with an asterisk (*).
(b) efforte considered to be extremely dtf£tnult _o accomplish because they
requfre additional reeeereh or otherwise funding support beyond what might
be anticipated are marked by two aeterisks (**).

The Recormended Plan for Preparation of Noise Standards, (Table 3-1) _ollows
_hfm priority plan.
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Table 3-i
RECOXS_NDED pLAN FOR PREPARATION OF NOISE ST&NDAP.DS

RESPONSIBLE RESEARCII TIME TO
AREA STANDARD ORGANIZATION STATUS NEED. PRIORITY COMPLETION

(Once inltIs!

Noise Emission- Guidelines for the SAE/SI To be initiated Data Organization, Long Term 5-7 years
_Hovins Sources preparation of field

test codes on

movtn 8 sources

Noise Emission- Guidelines SI.30-197X SI-50 In process None Immediate i year
Statlonary Sources
(Detezmlnatlon of Small sources in SI Exists, needs None Immediate See next two

eoundpower level) reverberation room revision, see below
SI.21-1972 SI.31 and $1.32

Broad band sources SI-50 In process None Immediate 2 years
in reverberation room
$1.31

Discrete frequency SI-50 In process None Immediate Less then
end narrow band i year
sources in
reverberation room
SI.32

Free field, over a SI-50 In process None for this Immediate Less then
reflecting plane draft 1 year
SI.34 After completion Near

• ' will need Data organization future 3-4 years
simplification field



Anechoic and semi- SI-50 In process None Immediate Less than
anechoic rooms I year

SI.35

Survey method SI-50 In process None Immediate I-2 years
Si.36

SI.31-SI.36 gl-50 When completed Data Very 2-4 years

will Need organization, important
evaluation field, lon_ term

laboratory

Noise Emission Machinery and Si-50 To be initiated Laboratory, Near [ 3 years

(Reference sound equipment - field future

source method) engineering and
survey method
Si.37

Noise Em/sslon Machinery and SI-64 Exists None Complete ---
Rating equipment Si.23-1976

Inclusion of S1 Needs $3 input Field, Long term* 5-7 years

discrete frequencies laboratory
and impulsive noise

Determlnitlon of S1 To be initiated Field, Long term 2-3 years

sound pressure level laboratory

from sound power
level

Sound pressure SI.13-1971 si-64 Exists, needs Data organi- Near future 2-4 years
Level Measurement revision zatlon

Operator's position SI-64 To be initiated None Near future 2-3 years

Industrial noise, AIHA (?) To be initiated Data organl- Near future 3-5 years
surveys, noise SI(?) zation

, , exposure pred[etlons

' Directional l*,'opertles AIEA (?) To be initiated Laboratory, Near future* 3-9 years
for callbrs! h,n of SI(?) field

dosimeters o, dummy
torso



Table 3-I (Continued)

RECO_IENDED PLaN FOR PREP_/_ATION OF NOISE STANDARDS

RESPONSIBLE RESEARCH TI_ TO

AREA STANDARD ORGANIZATION STATUS NEED PRIORITY CO}_LETION
(Once Inltla

Instrumentation Dosimeter SI-45 In Process None llmmediste Less than I
SI,25 year

Field calibrator Si-68 To be initiated None Immediate 2 years
for sound level meter

Filters and real Si-66 Exists, needs Laboratory, Near future 3-4 years

time analyzers revision field
Si.11-1966

Digital instruments SI-65 To be initiated Laboratory, Near future 3-4 years

(communitynoise field
analyzers)

Integrating sound SI-45 To be initiated Laboratory Immediate 2-3 years
level meters

Bound level meters SI-45 Exists, needs Data organi- Immediate 2 years
SI.4-1971 revision zatlon

Community Noise Measurement and SI-62 ($3) In process Laboratory, Near future 2-3 years
evaluation field, data

or_anlzatlon

Sound Propagation Barriers SI.ASTM (See entry under noise control elements)

• Urban environment To be To be initiated Data organi- Near future* 2-3 years

decided zation, field

laboratory

Turbulence, ground SI-57 To be initiated Data orgenl- Lone termS* 7-10 years

effects, etc. SAg-21 zatlon, field
SAE-AIR 923 SAB Vehicle • laboratory

, Sound Level

Committee



A=cenuatlon of SAE Exists, needs Data organl- Near future** 2-3 years

bands of noise SI-57 expansion zatlon,
SAN._RP866A laboratory

(partial)

SI.26 SI-57 In process None Near future 1-2 years

_arlng Hazard Noise and hearing S3-58 In process Laboratory, Immediate 2+ years

*dConservation loss- steady-state field,data

and time fluctuating organization

Hearing loss from $3-62 In process Data organl- Immediate 1-2 years

impulse/impact zation,
noise laboratory,

field

Presbyacusls S3-58 To be 'initiated Data Immediate 1-2 years
Organization

Hearing impairment/ $3 - New To be initiated Data Near future 2-3 years
handicap working laboratory,

Srmup field

Audiometer speclfi- $3-35 Exists-revlslon Data organl- Immediate 1 year

nations (S3_6-1969) _' zation
(R1973) %

Audiometers with E3-35 To be initiated Data organi- Near future 2-3 years

microprocessors zatlonj

and computerized laboratory

data storage field

Couplers for eircum- S3-37 (SI) Un_r Data organl _ Near futur_ 2-3 years
aural earphones development zatlon

laboratory



Table 3-1 (Continued)
RECO_IENDED PL;LN FOR PREPARATION OF NOISE STaNDARdS

RESPONSIBLE RESEARCH TIHE TO

AREA STANDARD ORGANIZATION STATUS NEED PRIORITY COMPLETION
(Once initiated

Hearing Eazard Audiometer Subcommittee To be initiated Laboratory, Near 2-3 years

and Cansarvatlon calibration systems $3-35 data future

(Continued) organization

Permlssahle ambient $3-56 Exlsts-evaluate Field Immediate

noise for bearing

testing ($3.1-1977)

Method for manual Subcommittee In process Immediate Less than

pure tone audio- $3-35 1 year
merry

Physical me,hod for Subcommittee To be initiated Data Near future 2-3 years
measuring ear insert $3-52 urbanization

effectiveness laboraLory

Measurement of $3-52 To be initiated Data Near future 2-3 years
hearln8 pro_ector organization

effectiveness for laboratory,
/mpulse noise field

P]_sleal measurement 53 (el) new To be initiated Laboratory, Near future 2-3 years

of protector ef£ec- worklns Broup field
tlveneas for quality
control

_leaeurement of Subcommittee To be inlt_ated Laboratory Long-term 3+ years
' effectiveness of $3-52

non-llnear bearing

protectors



Method for monitoring New workl,g To be initiated Data Near future 2-3 years

bearingprotector group $3 organization,
in field laboratory,

field

Comprehensive per- New working To be initiated Data Near future 2-3 years
formance of group $3 organization

hearing protectors laboratory,
field

Annoyance Loudness-component $3-51 Exlst-expanslon Data organl- Near future 2-3 years

of annoyance zatlon,lab.
• (g3.4-1968) field

Annoyance - steady S3-51 To be initiated Data organl- Irmnedlate 3-5 years
state noise zation, field

laboratory

Annoyance - time Subcommittee To be initiated Data organl- Immediate 3-5 years
varying noise S3-51 zatlon,

laboratory,
field

Annoyance - impulse Subcommittee To be initiated Laboratory, Near future 3-5 years
noise S3-51 field

Speech
Interference Speech interference $3-49 Exists-revlsion Data orgmmi- Near future 2-3 years

steady-state and time and expansion zation,
varying noise laboratory
(S3.14-1977)

._._.. ......._...... Adequate @_virQPmen_ S_-49 .To be initiated Dat_ organl- Near •future 2-3years,,.... " eatlon
for everyday speech

Speech interference New working To be initiated Dataorgani- Near future 3-4 years
noise levels for group zation,

_ hearing impaired field, labora-

tory



Table _-i (ConCluded)

RECOMMENDEb Plan _0_ P_EPARATiO_i OF NOlSR STANDAP,DS

.AREA STANDARD ORGANIZATION S@ATUS "NEED _0_ _P_TIDN

Speech Speech intelligibl- S3-36 TO be ini£iated Dst_ d_a_i- Nea_ fU_Hr_ J:_ _
Interference li£y tes=s for hear- zatlon_f_d

(Cent,) in@ _mpalred laboratOry

Inteillglbility S3-36 TO be initiated Dsta Org_hi _ Nea_ fdte_ 3_4 9_r_
tests for eommunl- z_t{oh_ fle_d
datlons equipment
evaluation

Hasking effects of S-3 New To he initlat_d Data o_gedf: Near f_turn 3_B 9nags
noise on Warning working zatlon, fleid

,-......... " si_nnis Stoup ..............

Othe_ Human Human response tO S3a39 (S2) TO be initiated Lab0ratoryl Near future 4_ _s
_ffects vibrn£i0n field

Cr{teria for steady- $3-57 (si) In process Data organi- l_eeiata _5.geafs
s_a£e room noise zation, _i_ld

laboratory

Cfitefla for time g3-57 (si) I_ process Da_ drgani= Near fu£hre 3_ _ears
_a_ylng noise _atidh_ fi_Idi

la_bfatef 9

Method for measuring S3-57 (SI) In process Data ofgdfii_ Nee@ f_tfi#e 3_S 9ears
zoom noise zatld_

Si_e_ {nterferenee g3 New Te be inltiatea Data Or_. Long £egm i0+ years
working g_oup z_tiofi_ field

laboratory

Gdidelihes fdr S3 New TO be lhitlated Data _l= _e_ i-i _e_h
attitude Survey_ Workl,_ _zoup .... za£_dd ..........
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Noise Control Prefabricated out- 51 and E-33 To be initiated Field Immediate 3 years

Elements door barriers research to possibly**

verify a test
mettled

Installed performance E-33 To be initiated None Immediate 1 year
of audiometrlc booths

end personnel
enclosures

Reflections at E-33 In process Laboratory Immediate 5 years

discrete angles and field

Impact sound E-33 Exlsts-needs Laboratory Immediate** 3 years

transmission, ASTM revlsion-pro- and field
E 492, two AST_I posals need urgently

proposals evaluation needed

Building shell noise E-33 In process Field l_nedlate 2 years
isolation ISO 140

Part V

Surface noise E-33 TO ba initiated Field Long term unknown

Machinery enclosures E-33 To be initiated Laboratory Near future 2 years
and field

Vibration isolators E-33 or $2 To be initiated Laboratory Long term unknown
S2.8

Damping materials E-33 or $2 In process Laboratory Near future 5 years
S2.9

?



3.2 Discusslon of_Response_.oA_'e_e!Icy Needs

At the Workshop, designing n program for voluntary standards in noise respon-

sive to national zJeeds was seen from two points of view. To begin with, tiletechnl-

eel mreas of acoustics (physical acoustics, human response and noise control elements)

were examined to see what could be done to satisfy the composite needs of the federal
agencies In each of these areas. The results of these examinations were reported in
Sections 2 and 3.] and Table 3-1.

Th_n tLe nueds of _nch agency as mandated by Congress were reviewed in turn

to se_ how the planning in the technical areas of the voluntary standards system

had responded. Th_ general needs evolving from s_atutory requirements for eight
feder,Ll agencies were examined first. Two examples are given in Sections 3.2.1 and

3.2.2. Then specific standards requirements resulting from these general lleeds
w_re outlined, and together with the response of the standards organlzatlon are

summarized in Tables 3-2 through 3-6. The following code was used to simplify the
tabl_:

a. No problems
b. Will cake tlme
c. Research needed

It is apparent fro,* examining the plan and its response to agency needs that
there are more projects of high priority than resources available in _he voluntary
standards system to fund the research required. It would be advisable for these

agencies to support these high priority pro_ects (as some are doing) as much as

possible from their research and development or contract funding. Also, the time
frame of an agency'= 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
i|*d_pendently. This Workshop, however, should reduce the number of such cases.

3.2.1 Needs for The Environmental Protection A_eney

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

I. Emission from specific noise sources to evaluate their impact on
the environment

2. Criteria for evaluating tlleeffect of noise on health and welfare

3. _ Standards for labeling products sold on the basis of reduction in

perceived noise and also those products that emit noise capable of affecting
the public health or welfare (household and consumer products)

4, Standards for the measuremsnt of community noise both outdoors and indoors.

Tb_ purpose is both to monitor and identify unwanted sound and to assist local
governments in land use planning and w_itlng model building codes.

'ro meut th_se needs many standards are needed, often the same standard to satisfy
st_v_tsl dJff_rent needs.



3.2,2 Needs for Federal Aviation Administration

The FAA has responsibility for noise produced by aviation sources. Thls is
concerned with:

i. Measurement of radiated sound power from (rapidly) moving sources

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

,i

i,
j

t_

_c

f

i!
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Table 3-2
RESPONSE TO AGENCY NEEDS IN NOISE

THE ENVIRONMENTAL PROTECTION AGENCY

IDENTIFIED STANDARD STANDARD IN WORKING

NEED AVAILABLE PROCESS GROUP RESEARCH

Nolae emission

Maaauremaato£ a given Ns SI.30 Guidsllnes Si-50 c
salsa source: co meet SI.31 through SI.36
daeisn a_eclflcation, for stationary source
for performance verifl- SAg/S1 Guideline for
cation, quality assur- moving ssurces
ante in use, dasradetlen - ._.--.......

Tasrfacilltles, mobile No c SAE/S1

. aouE£sa

He4ri._ Loss

Continuous noise No b $3-58 Intermittent noise background
and tlme-lnCenslty trade-off

.Inca_ltCent No b S3-58

Impulse No c S3-62 Work going on in Syracuse and
Poland

F:

Infr_aound and NO c S3-54
_ultrasound

lnCaractlvs No b S3-39 (S2) c

aff'accaLNoiao noise and
a_doCh_ hazards vibration



saessment of _o h S3-New WG Research results in literature

earing handicap should be examined.

urvesfor Xo b S3-58 (moremaybeneeded)
resbyacusls

earingprotectors: $3.19-1974 S3-52 Objectivemethodfor inserttype
C C

srmuffs b
_n-linear c

Jdlometrlc $3.6-1969 Under revision S3-35
$3.1-1977 S3-56

$3-37

)eeeh interference $3.14-1977 h $3-49 Calculations using existing data

See ISO, and needs revision $3-36

$3.2-1960 and expansion
(R 1976) for
word lists

_e.varying noise No b

_asurement of speech IS0 proposed b $3-59 No
_vel standard

+edlction of speech/ No c
blsc ratio specification

,eecheomunieation No h Literaturereview,possibleaddition+

r hsarin_ impaired needs

bJec=Ive; behavioral

d.Ph2siolo_ieal effects

hoyenee, measurement Loudness b 53-51 Effects of duration of pure tones,
avnrelvenees S3,4-1968 S3-62 vibr_tlon and impulse (including

. _ (R 1972) single events)



Table 3-2 (Cont.)
RESPONSE TO AGENCY NEEP$ IN NOISE
THE ENVIRON_IENTAL PROTECTION AGENCY

IDENTIFIED ST._DARD STANDARD IN NORRING

NEED AVAILABLE PROCESS GROUP .. RESEARCH

Impulse, annoyance No b $3-51 Procedures must be agreed upon
measurement SI.67

Community Alrcraft noise e $3-50
$6._-1973 for different noise

co_m3unlty sourcea,a

Criteria for land No S3-55(Si)

use planning

Criteria for room noise No c $3-57 (SI) Cognitive components

Effect of noise on No c S-3 Effects on learning in work place
performance

Interference with sleep c S-3 Behavioral awakening, change in s]
stage, laboratory and field, aftez

effects of interruptions

Non-audltory phyalologleal No c Identify and quantify effects
_ effects

.. _atrumantat_en ' See Table 3-1 SI,SAE/SI

¢om_4nlty'Noi,e

Field lestlng of No b SAE/Sl-Nobile Research under contract

mobile and stationary sources Sl-

moureea stationary
sources

Deecr£ptors for No c 53-58, S3-62, Assessment of accuracy of

stationary sources $3/SI $3-57 identifying specific sources for
partial help regulation



_ling, for Regulation b Additional technical sampling schemes
)rcementj site available

Luatlon and b SI-62 Research under contract

_line studies h SI-62 Research under contract

Lding codes for

Latlon ISO 140PartV b,e E-33-forbuilding
shells

Let sound transmission ASTM E 492 E-33-for impact Laboratory and field
sound

_latlon ASTM E 413, 597 E-33-interior Laboratory and field
partitions

_urement procedures for: No b Research under contract
:ionary sources
_ise noise sources

,averaged noise gi-65 digital
uremente instruments in

co_unlty noise

analysis
SI-45 integrating
sound level meter

Btrlal process equip- No c Model leglsla_ion for communities

to be available in 3 years

letlon to assess NO e

tt on eo_nunlty

i_/Ignoise, mechanical

_ment outdoors
_diction models b Research under contract
_pagstion'models c All different kinds
! test procedures

_eening b Research under contract
Llure test b Research under contract



Table 3-2 (Concluded)
RESPONSE TO AGENCY NEEDS IN XOISE

_IE ENVIRONMENTAL PROTECTION AGENCY

DENTIFIED STANDARD STANDARDIN- WORKING

NED AVAILABLE PROCESS GROUP RESEARCH

ibratlen S3-39-human res- Human effects
pense to vlbratlon

ransportacioa c Descriptors, measurement and
interpretation of threshold data

lasting c

_ehaaleel equipment in c
lildln8

Iduac_al equipment c

_aur_e_It methodology .. c

anda_d, for labelin S

_suranent methodology
r eompli,nce.)
) Household and Consumer
ise sources 1_. __-_

_uldel_neB for test b.c SAN/S1 o

_od_ formovin S Bounces Data organization

)_te_nlna_ioa of SI.30 through SI-50 Field
_euhd pawer level SI.36, b e
_f 9teClonary sources

)azarmlna_iono£ Field, labor_tory,
IOund preesuz_ lavel long term
!_om _aund power level



Noise reducing devices

Barriers b,c Sl& E-33 c
Audlometric booths

& personnel enclosures a E-33 none

tstrlal A_plieations

Vibration isolators $2.8 b E-33 or $2 c

Damping materials $2,9 b E-33 or $2

exhaust systems

No proble_
Will take time
Research needed



Table 3-3
RESPONSE TO AGENCy NEEDS IN NOISE

THE DEPARtmeNT OF L%DOR

_TIFIED ST_;DARD STANDARD IN WORKING
ID AVAILABLE PROCESS GROUP RESEARCH

rln_ Conservation 53.6-1969 Draft - updated version $3-35
iomster specification includes automatic audio-

meters & llmlted or OSEA-
type a

elflcatlose for b S3 c

putarlzed audiometers , r
data storage systems

piers for circumaural b 53-37 (el) c
phones

mlaaeblc _mbtent noise S3.1-1977 S3-56 should be evaluated

.henris_g teecin 8

clflcaClono 'for audio- b S3-35 c
_r calibrations

hod for manual pure Drsf_,a $3-35
t audic, moCry

=alled performance of TO be initiated E-33
tomctrtc booths and a
ional onclosure_

:aria .

:_rla for impulsive noise .. b $3-62 c



riterla for steady state h 55-62 c

_gethsr with impulsive
*ise exposure, presbyacusls
_rrections

:iteria for determining

_e ef£ectlveness of hearlsg

bnservetlon programs

m-audltory health c
iteria of noise

mpllanee and exposure

und pressure level SI.13-1971 Update part on unsteady Sl-64 e
noise

erator'e position To he initiated $1-64
b

duetr_al noise, surveys h To he c

posure predletlona decided

tee tlonal properties for To be initiated AIHA (?) c
llhratlon of dosimeters h

dummy torso

_imeter ' SI,25 a Si-45

_id calibrator for sound To be initiated SI-68
nel meter

_nd level mete_s SI.4-1971 Needs revision Sl-&5 Data organization
h

Leur_ent procedur_ for
_'ulsive no_ee.exposure

[ steady state with
_ulsive .nois6 exposure



Table 3-3 (Concluded)
RESPONSETO AGENCYNEEDS IN NOISE

T}{EDEPARTMENTOF LABOR

IDENTIFIED STANDARD STANDARD IN "WORKING

,NEED, AVAILABLE PROCESS GROUP RESEARCH

Measurement of sources SI,23-1976 Should be updated to include SI-64
(non-EPA) for labeling discrete frequencies and

impulsive noise

Machinery enclosures To be initiated E-33 c
b

Hearing precentors S3.19-1974 53-52

Method fur moni_orlng hearing To be initiated $3 c
protector performance in b
field

Measurement of hearin 8 pro- 53-52
teeter nffectlvefimss for
impulse noise

Mmthod for labeling hea_tng
protectors

_teeollaneoue

Cri_arta for the effant_ of
infrasonic, and ultrasonics

Standard noise warning %l_n ......

Code_ e. No problem
b. Will take time
a. Research Needed



_.-v-

Table 3-4

RESPONSE TO AGENCY NEEDS IN NOISE
THE DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

TIlE GOVERNMENT SERVICES ADHINISTRATION

)ENTIFIED NEEDS FOR STANDARD STANDARD _4ORKING
_%NNING AND DESIGN AVAILABLE IN PROCESS GROUP RESEARCH

_iterla for room noise b S3-Sl (SI) c, laboratory, field

mting noise with respect S3.14-1977 b S3-49 c, laboratory, data

t speach interference needs revislonD organization
eady state and time vary- expansion
g

iterla for annoyance due S3.S (1972) b S3-51 c
noise needs expansion

rcraft noise - effective S6.4-1973

rcelved noise level (only SAN ARP 1071
context of NEF)

3nderd for lend use plan- Not impulsive noise S3-55 (Sl)

xg with respect to noise,
:ludlng Impulsiv_ noise

:=illery).

bulelve noise - human $3-62 c

rponse

auremnnt of sound SI.13-1971 a SI-64 c, data orEanlzatlon
sours level

esratln 8 sound level a S1-45 e

er. !Ldn)



Table 3-4 (Concluded)
RESPONSE 70 AGENCY NEEDS IN NOISE

TIIEDEPARtmENT OF IIOUSINGAND DRB_J_DEVELOPMENT
THE GOVER_HgNT SERVICE_ ADMINISTRATION

IDENTIFIED NEEDS FOR STANDARD STANDARD NORKING " '

PLA_NIN0 _D DESIGN AVAILABLE IN pROCESS ,, GROUP --- RESEARCH

Flald calibrator for sound To ba initiated SI-fE

level mater a,b

Noise output of household _L_I,SAE
appllan0ea, hearing and ASHKAE, ASTM
alreondltlonieg systems

Commusi_y noise measurement Si-62 (S3)

Moving traffi0 noise and Guidelines to be SAE/SI e
airplane noise inltlated, h

Materials and structure for E-33
_olsn eostrol

gOflhd absorption ASTM C 384-58 (1972)
ASTM C 423-66 (1972)

Bou.d pr0pe_ation through b,c ABTM/S1 c
urban d_aas

_arrierS b,e _TMIs1 s

8ouhd ab_orption ef Task group
i_etalled materials E-33.CI-W

80und transmission loss of ASTM

Walls, partitions, doors, E 90-75
na!llnl, windows

Inmsrtion less of silencers, ASTM Upda_in E present Task group
duct lining materials E 477-73 standard E-33,0EO c



Joratory and field .e_&ure- AS_I h Task group c

itof impactsound E 492-73T E-33.03-C

msmlsslon loss character- _M Updating present ASTM E.33.03
;ies of ceiling materials i-ii-1967 standard Task Group A

products

_id measurement of trans- AS_[ E 336-71 Old standard E-33

slon loss or noise revised, a
uction

Id measurement, slngl_ Draft complete, a E-33

bet rating of airborne sound
latlon in multi-family dwellings

id measurement of building ISO 140 Converting ISO E-33 c
iI noise isolation Part V to ASTM s_andard, a

leetloes at discrete angles b E-33 c

_ustlcal absorption materials)

a. No problem
:b. Will; take time

e. Research needed



Table 3-5

RESPONSE TO AGENCY NEEDS IN NOISE

THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND REALTN
THE MININC ENFORCEMENT SAFETY ADMINISTRATION

DENTIFIED STANDARD STANDARDIN WORKING

EED AVAILABLE PROCESS GROUP RESEARCH

efinitlon of Hearing Noise exposure and a S3-New NO
sndicap including: risk of hearing

riteria for beginnlng ' handicap

zndieap and the relationship ISO R1999 $31-013
_tween pure tone hearing loss (France)

Id hearlng handicap IS:7194 (India)

:andard curves None $3-58 Asdiometrlc study of

)z presbyacusls, socio- population; ccordlna-
:usls, nosloacusls tlon wlth Public Health

Sea.ice

_termlnetlon of AN_I $3.19-1974 a,b S3-New WG A standard method can

!rsonal hearing protector MSZI5498/I be developed from avail
_r attenuation character- MSZI5498/2 able information , how~

_tics in the' field, (Hungary) ever, rating of 811

,cludinE standard method BSrblO8 protectors willtake tll
determination and (Uclted Kingdom)

ring of hearing pro-
etore as worm,

termination of the effect b $3 Determination of

hearing protectors on frequency, intensity

lerimination in noise, snd warning signal
:ludln8_ standard discrimination in noise;
;hods of determination, index of combined effect

_eh discrimination,

_allzatlon, frequency
_er/minatioop intsnslty

icriminatloa_ discrimination

eo_on waning signals,
• X of atte:lsation-
criminatlon



nstrumentation (audio- _N91 $3,6-1969 a, Drafts $3-35 and

stets): specifications (R ].973) subco_mlttee
or automatic audi_eters IEC 177 (1965) of $3-35

sed in industry including
method for determining three-
old

tandard specifications for Standard is SI.25-197X SI-45
osimeters NInes/MESA have being proposed a

ecently proposed an by SI-45
mendment to Title _O of the

ode of Federal Regulations to

e_slt the use of personal
nice dosimeters to assess

_al miner exposure to noise.

romulgetlen of a noise

)slmctcr standard by ANSI
3uld enhance acceptance

[ this regulatlon.

)cclfleatlons for sound a S1 Research has been
_eesure level measure- cozpleted

m_S (industrial noise) .
I pirform plant noisd
*treys for the purposes of

_t6_mi_in g operator

:posure and general
_vnls within an

idustr!al plant, mine and
Izfnce operations of nines.

isurumenta_ion (calibrators): A_S_ SI.4-1971 SIIS3 SI-68 - field
_leranec (mechanical ANSI SI.I0-1966 Subcommittee calibrators for

Ld clcetroacoustie) (R1975) S3-35 - sound level meter

iould be speclfied_ ANSI S3.6-1969 audiometer
iwell as frequency (R1973) calibration

d type of calibration .... systems

eck for audiometer, sound a,b
:vel meter, dosimeter, and

tegrn_in s sound level
ter calibrators, Also

mits of cnllbrator drift
er t_me.



Table 3-5 (Concluded)
RESPONSE TO AGENCY NEEDS IN NOISE

_{E NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
THE MINING ENFORCEMENT SAFETY ADMINISTRATION

_TIFIED STANDARD .STANDARD IN WORKING

) AVAILABLE PROCESS GROUP RESEARCH°

;rumentatlon (Integrating ANSI Si.4-1971 b, Work in process SI-45 (Sub group)
td Level Meters): for noise dosimeters

:Ifleatlons for integratln S
,d level meters with particular

asie on specifications for
urement of Varying sound.

aria fur, and determination ISO R 1999 a S3-58, S3-62 ....
risk of noise exposure _o
inRz continuous noise

va_yi_B holes b Epldemiolsglc research
lurm including on intermittent noise

_£_ent and impact/impulse exposure, sponsored by
NIOSH, should be
completed by 1978-78.

NIOS_ sponsored epi-
demtologfe research
on impact noise schedul

for compleClon in 1979.
Parnmetrlc study o_
effect of tmpsct noise

• on hearie 8 in animal
subjects, on-golng.



[teria for, and determination ANSI $3.4-1968 b S3 Some work has been

, the effects of noise on (R1972) ISO completed in both
l-auditory responses R2204 areas.
/slologie other than

litory task performance

_id 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
ISO RI40 (1960)
ASTM E-596-77

(Lab method)

terla for d_age risk for None b,c S3-39 Research has been

osure to noise and other completed in each
slcal and chemical agents area; however dose

ludlng vibration and effect relationship
borne contaminants must be determined.

No problem
Will take time
Research needed



Table 3-8

RESPONSE TO AGENCY NEEDS IN NOISE

THE FEDERAL AVIATION ADMINISTRATION
THE DEPARTMENT OF TKANSPORTATION

ENTIFIED STANDARD STANDARD IN WORKING
ED AVAILABLE PROCESS GROUP RESEARCH

:rophone calibration, SI,I0-1971
_oretory

_id calibrator for sound To be initiated SI-89
tel mater b

;a aqalaltlon system IEC a SAE A-21
'formance--reeordlng system

nd level meters SI.4-1971 a SI-45
Needs revision

-third octave band $1.11-1966 b SI-66 ¢, laboratory, field
tare IEC R225-1966

Needs revision

_-tlme data analysla b,c SI-65 Meeting of manufacture

_ems and users at May 1978
meetln 8 of ASA

tlelve algae1 analysis ISO TO 43/SCI/

Lpment WG2
ICAO CAN WGB

,utatlon of EPNL $8.4-1977 b FAA/ICAO
ISO 3891

Needs rev_slon

rip,or for human response b $3-62 (hearing loss) c

_pulsive sound $3-51 (annoyance)

$3-49 (speech ieterfereece)
ISO TC 43/SCI/WG2
ICAO CAN WG E



:ption of sound in the SAZ ARp 866_t SI,26 (draft) FAA/NASA c

;phere needsrevision b SI-57,SAgA21
SAg Vehlcle'Sound

Level Committee

L propagation near 8AE AIR 923 c 81-57 c
lurfece o_ the earth SAg A-21

_iptors for cumulative 83.23 FAA/EPA c

exposure 150 3891 S3-58

_dure for extrapolation of b,c SAE A-21 c
level as a function of

I propagation through EPA/DOT c, field studies

luatlon of barriers for _o be initiated Bl end E-33 c, field research to

control b (FHWA/EPA) verify a test method

_ratlng sound level meters a 81-45

Lal and temporal sampling b 81-62 (S3) e
_duree.for community noise

_rement and monitoring

_dures for desd8n of b 83 Data organization

_i surveys (including
Lnolosy).

;o problem
_ill take time
research needed



3.3 Reconm_cndatlons

At the final plenary session of the Workshop the following recon_endations
were affirmed:

I. A eontlnuing dialogue is needed between regulatory agenclos and voluntary

stondardlzatlon organlzntlons in order to identify changing regulatory needs.
In order to promote this dialogt*o it was reco_ended that:

(1) I_ogul_tory a_enc_les designate roprcsentatlves to partlclpato :in _ho

actlvlt[es of voluntary standardization organizations within at*y
constraints imposed by agency pol_cy.

(2) Voluntary standardlzatlon organlzatio,s designate representatives or

sub-groups to receive conununlcatlons from regulatory agencies and to
transmlt 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 tlmo 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 wrltten

so that it can e_slly 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 _he Measurement of Sound Source Emisslon_" the companlon report
resulting from this workshop).

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

4. In order to generate quality noise standards, consideration by all agencies

concerned with noise should be glven to the following:

(i) Suppor_ should be glven _o the voluntary stm_dards system which is an

invaluable technical resource to those federal agencies concerned
with noise. The results of the Workshop could not have been possible

wlthout the many hours of effort contributed without renum_ratlon by
the personnel of the standards system. Since this system is a public

interest organization, i_ would be quite fitting and proper for these
federal agencies to support the standards oc_Ivities of the m_mb_r

organlzatlons supportlng standards such as _ravel to meetings, and

standards overhead, from public interest funding.

(3) Sopport should be given for the research needs identified as necessary
for better or future standards.
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. Appendix A2
ABBREVIATIONS. ACRONYMS AND DESIGNATIONS

AII_ _nerlcan Indu_rJal Hygiene Association
^FR A_r Force Regulation
A_ ;_n_,rican Hatertalo A_sccl_tton

ASA Acoustical Society of /u_ertea
ANSI Amertca_ National S_ndards Institute

AP_ Air Conditioning nnd Refrigeration I_stitute
A_I!_'LE American _,_tety _f Heating, Refrigerating and Air-Conditioning Engineers
A_ _ul_erlcnn _ociec> _or Terming and Materials
bBN Ba_t Ber_nek and _ewman Inc.
CA_ Committe_ on Air.raft Noise

CI_BA Co_ittue on Ilearing, Rio-Acoustics, and Rtomeehantcs
Nstlonnl Academy of Sciences--
Nation.1 Research Council

CID Central Institute for the Deaf

CSTB Centre Sclenttflque et T_ehniquea de B&ttment
dB Decibel

DO_ Department of Defense
DOL Department of Labor
DO_ Dept_rtment of Tr.nsportation
EPA Environmental Protection Agency
E-33 AS_M Committee on Environmental Acoustics
EPNL Effective Perceived Noise Level
F/_ Federal Avtatio. Administration
FAR Federal Aviation Regulation
FP_ Federal E_tlrosd Admlnl_t'ra_c±on ¸

F]IWA Federa] _lighway Admteistretton
GSA-P_ Public Building Serfiee of the General Servlces Administro_ton
h Hour

I_TL Rearing Threshold Level

liUD Department of Housing and Urban Development
]_$O Her Majesty's Stationery Office (England)

ICkO International Civil Aviation Organization
IEC International Electrotecheical Commission

IIC _mpact Insulatlon Cle_s

INR Impact Nolse Rating
I$0 International Organization for Standardization

Lda Day-night average sound level--the 24 hour A-welghted
equivalent sound level, with alO decibel penalty
applied to nighttime levels

_ Equivalent A-weighted sound level over a given tlmeMarine Research Laboratory
MESA Mining Enforcement Safety Administration
NEF Noise Exposure Forecast

I
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_HC Noise Isolation Class

NIOS_ National Institute of Occupational Safety and Health
N_KL Noise and Power Emission Level
_ Noise "eduction Cnefftetent
n_l_ ncsupatlonal _afety end Health Admlnietratton
na Pascal

1 _N_ Product Noise Rattn_ {aSS Reference Snund Source
el ANSI Committee on Physical Acoustics sponsored by the

Acoustical Society o£ America
$2 ANSI Comlttee on Shock end Vlbretlon spopsored by the ASA
N3 ASSI Co_'_lttee on _to-Aoousttcs spsnsore_ by the ASh
SAE _octety of Automotive Engineers
SAE-A_R SAE Aerospace Information Report
SAFPARP SAE Aerospace Recomuended Practice
_RN _ound Rating N1_ber
NTC _ound Transmission Class
TC Technical Committee
WG Working Croup

~

?'

ri_
&,
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_ .
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Appendix A3
PROJECT DO_ENTATION_ PHYSICAL ACOUSTICS

The following pages contain the updated versions of.the Planning panel Workaheets
for Physical Acoustics. A sample workeheeL can be found in Section 1,3, _zder
_'prioriCy" projects ere rated on e sea. of 1 co 10, and 1 is highest priori_y0 For
identification purposes, the workshcete have been given the code PA (Phyeicel
Acoustics) followed by eequen_iel numbering.
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Plannin F Panel Worksheat PA-I

Technical _uh-area: Assi_ne d to= Or_ani_atlon to do work=

Noise Emission (Moving Sources) St To be determined

Statement of regulatory and other needs:

Host moving machines are associated wlth transportation or construction and
_nclude land, alr and water vehicles. Nationally, reRulatory authority exists
wlthJn FPA, DOT, FHWA and FAA to develop noise level regulations for
most or all of these moving machines. Current practice sets these regulations on
a tvne-hy-type basis. Standardization of the approach (methodology) used for
testlnf and reporting would be beneficial to hoth the regulators and the
industries involved.

Ex]stlns national and international standards:

There are a large number of standards and recommended practices developed
primarily hy _AE, that detail the procedures to be used in noise measurements
of specific movln_ sources. In addition, ASA covers _eneral methods for
test site measurement of maximum noise emitted by engine-powered equipment.
l_owever,there are currently no recognized moving source "frame" documents
similar to ISO 3740-3746 for stationary sources.

IJork in progress -'nstlonal and internatlonal:

Worh on standards for the measurementof noise produced by moving sources has
been performed primarily by SAE. IIowever,there is no national work in progress
to define a series of "frame" documents for movlng sources. InternatlonnIZy,
a very general outline, "Principles for the Measurement of Noise from Moving
Sources." has been drafted and is currently being considered by ISO/TC43/SCI.

Future work - national:

Considers,ion ought to be given to the preparation of four general standards
for the measurement of noise from mowlnR sources outdoors.

1. Test measurement criteria, including specification o_ test site, determination
nE reasurement Iota,los(s) wlth regard to the source lot=,los end ground
plane: _mblent environmental conditions, definition of vehicle iota,los# path of
_ovem_r,tend operation; and recording of seecial conditions.

2. Tuat data corrections# includlng spectral corrections, are required to
reference conditions for source characteristics (speed, power, etc.) and for
noise propagation where source-microphone dlstencss warrant.
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3. Definition of approprlate deucrlptione, (noise exposure unlta)_ including
references to other existing standards and guidelines for the choice of

' tbe physical quantities to be measured,

4. Test result reporting and data adaptatlon/extrapolatlon to other conditions,
distances, or noise exposure units. An additional general standard might be

considered for indoor measurement of moving sources, such as subways.

Future work - internationnl:

The general outline under consideration by ISO (ISO TC 43/51 (Secretarlat-250)340

cot*Id be modified or replaced by the four general standards on moving sources to
be prepared nationally. It might be also replaced by the "Ouidellnea" document
prepared as a companion to this report as described in Section i.

Title of proposed new standard:

ANSI gl.xx-lggx.

Time renulrld to produce the docu=ent:

5 to 7 years,

Research required:

I. Determination of the flatness which must be specified for both the tent

track and the measurement ares. If the degree of flatness is unspecified

it is possible the measurements will have unacceptable errors. Conversely,
if the flatness requirements are specified too stringently, the cost of the test
site could be prohibitive.

2. Establishment of the extent of cleared, hard surface areas which must surround

the test microphone(_) in order to guarantee results which are uncontaminated

by reflections from obstacles and by the proximity of sound absorptlv_ ground.

_. Quantitative specification of surface roughness as well ea the development
o[ menns for constructing surfaces of prescribed roughness.

4, Determieation of optimum placement of test mlerephonea for moving sources,
This includes microphone heights and spacings to achieve prescribed measurement
goals for pans-by aed source directlvlty data.



Planning Panel Works,heat PA-,2

Technical Sub-area: AssfKned to: Or_anlzatlon to do wor_:

i Noise Emission (Guidelines) SI $1-50

1 Statement of regulatory and o,therneeds:

It is obvious tb_t procedures are necessary for the measurement and rating of noise
from all kinds of equipment. Not all re_ulatlons will be based on sound power lev_Z
as evidenced by the fact that regulations based on sound pressure level at a dlat_nce
have alreedy been prepared. Nevertheless, sound power level can ba used in at least
three ways:

i. To eatlmate the sound pressure level on a measurement surface at some distance
from a source. _uidallnes in this area are already glysn in ANSI $3.17, For
repulaeory purposes, other distances besides the 1 meter distance glv_n in S3.17
might be used, and in many cases may be adequate to determine if the requlremencs
of a regulatlon have been me_.

2. As part of a regulation. No current sources to be regulated in terms of
sound pouer were, however, identified.

3. For labellng purposes. Sound power based measurements may ba very
useful. Three candidates that already oxlst are the ARI sound rating numLer (SR_)_

• , the ANSI S3.17 Product _,toiss Rating (PNR) and the ANSI SI.23 Noise Power Emission
Level (NPEL), At this time, no one of these three is preferred for labeling
purposes, and in fact labeling may be in terms oF any of these depending on
established practice,

Thus there is a need for a basic set of measurement procedures for sound power level

• including simple survey types whose precision and accuracy are clearly related
tn the more exact laboratory procedure,

Exlstln_ natlonal and Interna_lonal standards:

ISO 3740, Acoustics - Determination of sound pvwar levels of noise sources, Guidelines
_: for the use of basic standards and for the preparation of noise tas_ codes, has

been approved by the Internatlvnal Organization for Standardlaatlon, This documen_
covers guidelines for the selection of one of a ssrlas of international standards
OO dotermlnation of noise emission of sourcea.

i
_rk in prp_reae - national,,and international:

:! The notional counterpart of ISO 3740, S1.30-197X_ has been voted upon onc_ by $1.
The comments an this document are currently being reviewed and it is expected thaC a
second letter ballot will be issued in late 1978.

L
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Future work - natlona1:

(_ee above)

Future work - international:

The international-document h_s.-c_cenCJ_F_en,publlsbed _nd no_fortu ere
currently underway to revise the document.

Title of proposed new standard:

_ame as international standard

Time required to produce the doctvnent:

Tt is expected that the document will be completed in 1979.
%....

_esesrnh required:

Tt is believed that there is enough tufornmtion available to prepare a complete
set of standards on sound power determination foc stationary sources. When these

_tandards have been issued, it will be necessary to _ke measureznents on a wide
variety of sources in all of the envtronme.C, defined by the stazldards

in order to obtain new information on the preclstou and accuracy of the data and
to define _peelal problems that may be encountered.

_rtority:

3
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_lgpnin_ Panel Norksheet PAy3

Technical Sub-area: Assigned to: Organization.to do work:

Noise Emission (Reverberant Sl 81-50
Room - precision)

_Statement of regulatory end other n eedst

Same as PA-2

Exlstln_ natlonal and international standards:

ISO 3741-1975, Acoustics - Determination of Sound Power Levels of Noise
Sources - Precision Methods for Broad-band Sources in Reverberation Rooms. ANSI
SI.21, American National Standard method for the determination of the sound power
of small sources in a reverberation room.

The nntJonal standard covers bath broad band and discrete frequency sources.
The international document covers only broad-band sources; a second international
document, TSO 3742, covers discrete frequency sources.

_'orkin proprese - national and international:

The international documents are complete and are not at this time bslng revised,
The national document is being divided into two partsp ANSI SI.31 end Si,32.
It is expected that these national documents will then parallel the Intarnetlonal

_ documents°

., Future _ork - national:

_i ,_ee above.

_i Future work - international:

:_i None planned.
'!,,

Title of proposed new standard:
J

ANST SI,31-197X Acoustics - Datermlnstlon of Sound Powsr Levels of Noisa Sources -
Prec_slon Methods for Broad-band SourcQs in Reverberation Rooms,

Tlme required to produce t.ha,,documont:

Tt is expected that this document will he issued in 1979.

T{esearchrequired:

Same as PA-2

Priority:

2
:I
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P_annin G Panel t!orksheet p/,-.44

Technical SubTaree: AesiRned to: Organization to do work:

Noise Emission (neverber_*nt SI S1-50
Precision)

i

gt_tement of regulatory and other needs:

Same ._ PA-2

Fxi_,InF,_qtlonal and _nternatlomal standards:

T_O 3742-1975, AcoustJca - Determination of Sound Pot_er Levels of Noise Sources -
Precision Hethods _or'_scre_e=_Ve_ue_cy and Narrow-band _ources in Reverberation
Rooms. ANSI SI.21, American Natlonal Standard Hethods for the Determination of the
gnund Power Level of SmalZ Sources in a Reverberation Room. The international
document covers onZy discrete frequency sources; the national document covers both
broad-band and discrete frequency sources,

LJ

_ork.in pr2_ress - national and international:

The international document is complete and is not being revised. The national
is te the process of bein_ divided _to two parts. The discrete frequency
portion of ANSI $1.21 will become ANSI $1,32.

Future teork - national:

See above,

Future work - international:

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

Title of proposed new standard:

ANsT S1.32-197X, Acoustics - Oetemtnatton of Sound Power Levels of Noise
_nurces - Predi_lon Hethods for Discrete-frequency and Narro_-band _ources
in Reverberation Rooms,

Tlme.requlrpfl ,to produce the document:

Tt Is expected chat n document wllX be issued in 1979.

RosparFh re,wired:

_ame as PA-2

priority:

2
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Plgnnln fi Panel Wo.Eksheet ' PA-5

Tanhnical Sub-area: Aealfined ,t,oz ,Orfiapltatlon to,..do work:

Noise Fmloslon (Special Test $1 SI-50
Room)

Statement of regulatory and other needs,:

Same os PA-2

Exlstl,n_natlonal and international standards:

T_O 3743, Acoustics - Determination of Sound Power Levels of Noise Sources -
Fnglneerlng Methods £dY Special Reverberant Test Rooms. Thls dncvment covers
the design of a speclal low-cost Rest room that can be used to determine the
sound power level of small sources.

Vork in progress national and Internee.tonal:

Thle document has roeen_ly-be_nv_ppr-owed--eo-en Int_rnatlcnsl.e_andard. The
counterpart document h,'sbeen vo_ed upon by Sl as ANSI Si.33. A pooltlon is

being developed on the reasons for the negative votes and _I-50 is trying
to resolve the commits.

,Fu.ture work - national:

See above,

i_ Future work - Internatlomal:

This is a new international standard. No mew work is planned.

• itlm of fropoeed n,ew 9_andard:

R1.33-197X, Acoustics - Determination oE Sound Power L_vels of Noi_ Sources -
EnRlnoerlnR Hethods for Special Reverberant Test Room,

,_ Research.,,required:,,I

This stand,rd has been developed _nternatlonellyp but has not been ,¢Idely
used in the Unltnd States. Research is raqulrnd to evaluat_ the proposed
techniques and to ensure that the methods proposed in the otnndsrd lead to data
having an acceptable accuracy.

Sam also PA-2

_, Prinrtty:

1
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Plannlnp. Panel Work.heat PA-6

Technical Sub-.tea: Assi_nad to: Or_anizatlon to do work:

Noise Emission (Free Field S1 SI-50

Englneerlng Method)

Statement of regulatory end other needs: l

Same as PA-2 !

F_Istd. 6 national and international standards:

ISO/DI5 3744, Determination of Sound Power Levels of Noise Sources -_Englneerlng
Methods for Free-fleld Conditions Over a Reflecti*ig Plane (Draft). This

document details a wide variety of teclmlques that can be used to detecmlne the
no_se emlsalon of sources outdoors or indoors. It speclfles certain condlt_one

which must be mat in order to make measu_'ementa having s suitable accuracy.

These conditions _nclude envlropdnental _orrectloue that must 5e applied when

reflections are present within the room.

I!o_,k_e proar@ss -- national and international:

The counterpart docunl_nt, ANSI 51.34 has been voted upoz_ by SI. SI-50

is :[n the !_rocess of resolving the nugaclve votes. It is expected thuta
second letter ballot w_ll be issued after the internatlonal document has been

published. .............................

Future work - national:

Tt _s w_dely recognized that ISO 37_4 is a very complicated doc_ent. In is
likely thac ISO wit1 begin work on the development of a m_w standard that will

simplify th_ _n_ine_r_t*g d_term_natloa of sound power level. Nationally, _t is
planned to follow thls work very carefully.

-" -Future work - l.=ernatlohal:

Tt is believed than c[l_ IgO will start on u n_t/ december _:h__chmay

simplify the current procedures of I.qo3744.

Title of proposed _aew,srandard_:

AN._ 51.34. Acou_tlcs - Deterl,lnatlo|_ of Sound Puuor Levels of No:[se Source_: -

EnK_neerinp, Methods for Free-field Cond_tlous Ouer a ReflectS**g Plan_.

TJlne requlr_d to .oroduc_ tile "ieC"tL'_[:C:

It is expected that the _*atlonul couut_:,.'parndoeu,,_sc _i]_ ha voted 0_* aguifl i_ 1979.
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,Research required:

There is a long term (3-4 years) need to develop new and simplified methods for
engineering determination of the sound power emltted by sources in a free
field. The current proctduree in ZSO 3744 are complex. Perhaps the most
immediate simplification would be to define environments in which measurements would
be made using an environmental correction of 0 dB.

See also PA-2

 ior ty:
4

?
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Plann_n F Paso1 Workaheec PA_-.7

Technical Sub-area: Aseianed _,o: Or_anisatio n co do work:

Noise Emission (Free FJeJd S1 81-50
Precision Methods)

,Statement of re6ulstory and other needs:

Same as PA-2

Ex_stJn_ national ond international etandgrd,s:

ISO 3745, Acoustics - Detet_nination of Sound Paver Levels of Noise Sources -
Proclslon Hetbods for Anechoic end Smnl-anecholc Rooms, This is a document

that allows for preclse:determlnation of sound power in a laboratory environment.

Work tn progreso - national end tat,emotional=

There is no work in pr0Rress internationally on this document; it is a recent
TSO standard. Nationally, the counterpart document, ANSI S1.35-197X has been
voted upon once and the negative votes era in the process of being resolved.

Future work - national=

See above.

Future work - Internatlonal:

Thin is a nee document| it is not expected that any new interna_lonal work wlZl
be done in the immediate future.

Titlo, of propo,sed, new standard:

ANSI Si.35p Acoustics - Determination of Sound Power Levels of Noise Sources -
Precision Methods for Anechoic and Seml-anecholc Rooms.

Time required to prodsco the d,oeument=

Tt is expected that the document wL1.1 be pubiiehsd in 1979.

Rosearch re c[uired|

Same as PA-2

Prtqrtty;

3

E
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Plannin_ Panel Worksheet PA-8

Technical Sub-area: AsstReed to: Orssnieation to do work:

Noise Emission (Survey SZ SI-50
Method)

* Statement of resulstory and other needs:
I

Same as PA-2

Exlstln_ national and international standards:

ISO/DIS 3746, Acoustics - Determination of Sound Power Levels of Noise Sources -
Survey _tethod (Draft).

Work in progress - national and international:

The international document is in the final stages of completion. A United States
counterpart document, ANSI SI.36-197X, has had one letter ballot and the negative
votes are being reviewed,

Future work - natlonal_

Thla Is perhaps the most important sound power document under conelderatlon
because it defines very slmpl¢ procedures that can be used for estimating the sound
power emitted by a source, It is hoped that future national work will lead to
a determination of the correlation among the various available methods for
measurement of sound power.

Future work - Internatlonal:
!

Not known.

Title of proposed mew standard:

ANSI SI.36, Acoustics - Determination of Sound Power Levels of Nolae SouTane -
• Survey _ethod.

i Time required to produce the document:

;i It is expected that a new document will be voted upon in 1979.

' Research required:

None to produce the document, 4However, valldatlon of the method will require a
large number of measurements.

_ee also PA-2

Priority:

4

!
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'P_ann_n_ Panel Work_heet PA-9

'_ech_K=al 'Rub-area: Assigned to| Or_a,nlzatlon to do work:

_Wo_e !Em_sslon (Reference S]. el-50
:So,m:diSource Method)

T,_%aZ,ement +h_ re,ulster Z,and other needs:

,_tsttnp, ,_ationa] and international standards:

' _one

Wor:k in _pro_ess- _tlonal and inter_tlonal:

I _o wo_ ds in progress on the national level. On the international level, work

has !}u_t started on the development of noise emission techniques •through the _use
_of ,a _efierence sound source (e source of known sound power output). The RSS
has _been used for many years _n reverberant zooms to provide a calibrated

so.roe _fox sound power determinations and has beer extremely successful. He,ever,
; _heTe ,are _no zechntques accepted at this time for the use of such a source in

a _free-f_eld environment. It is _n this area that the reference sound

source _may .provide the greatest slmpllflca%ion in measuring noise emission
O'f :Returnee,

,_ul-u_eworck - .net tonal :

A ipJ.,an is needed to define a national program _n th_s area. Wh_le the document
eventually produced will probably follow the international documents, a

research program is :needed to support the international program.

i. _utuve work - _nterna_onal:

l_ork rnn an In.tern_tlonal standard is Just beginning and will be continued in
_the Tuture.

Tit_e .o.fpro.posed new stander.d:

AI_S_ SI.37, Acoustics - Noise _mltted _by Hnehlnary and Equipment - Engineering
.,rid gurvey :Methods Using a Reference .Sound :Source.

_=

'T,_,e required 'to produce the document_

App_oxlmately 3 years.
_. .. .,

Research required

There i_ezvnry little @n'formet_on available on th_e subject except Tot RSS



_ethods in revsrberant rooms. The first step ie to encourage publLeation of
exLstJng da_a on this sub, eat and then to apply the results to measurements on
a wide variety of machines.

i Pr_orit_

L

,!
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,PlannlnB Panel Worksheet PA-IO

Technical Sub-area: Assigned to: OrBantzatton tn do work:

Noise Emission (Rating of S1 S1-64
Nachinery)

Statement of regulatory and other, needs:

_nme as PA-2

ExlstlnR national and international standards:

ANST SI.23-1976, Hethods for the Designation of Snund Power Emitted by Machinery
nnd Equipment.

Work in progress - national and international:

An international document, DP 4871, Noise classification and labeling of
equipment end machinery, is the subject of a letter ballot.

Future work - national:

It is expected =hat the international document will be reasonably similar to the
national document. If necessary, the national document will be revised.

Future work - international:

The international document being proposed Is an absolute comparison method as Is the
exist_n_ national document. It is expected that future international work will
attempt to develop a relative classification scheme.

Title of proposed new standard:

None

Research required:

Basic work ueeds to bn done to measure the sound pressure level for many products
that have been rated In terms of sound power level and to develop methods for the
determtnattnn of sound pressure level when the emund power is know_. In a satlse!
this is the inverse problem of determination of sound power from sound pressure
data. The major difference is that the environment used to determlne the sound
power originally is more carefully defined. Hore measurements in "typical" rooms
are needed to define the sound field due to a source.
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Special problems_

A key Issue in the no_se clanslflcatlon oE machinery and equipment in the method
.that should be ussd to identlfy discrete _raquencles produced by the equipment and

the presence or absence of impulsive noise. These are key issues that must be
identified by the groups concerned with human response.

Priority:

Not applicable - national standard exists.

,!i
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Plsnnln_ Panel Worksheet PA-II

Technical sub-arsat Assigned tel Or_anlsacion to do works

_leas_rement of Sound S1 Si-64
Pressure Level

_c_temenC of re_ulator_ and other needs:

q'ec_lques for the measurement of sound pressure level ere needed in almost all I
situnt_e_s _cept t_ee for which the appropriate description is the sound
power level of the source, Regulatory sltuat_ons in which sound pressure levels
are needed lnclude_

I. _ound-presaure-at-a-discance measure._snts for characterizing a courts.

2. Amblent nolss measurements in rooms and in communltieB for comparison with
crlterin.

3. Nea_urements to be used as inputs to a model to determine community
Impact, especially measurements on moving sources.

Emlstin_ national and international standards:

ANSI Si.13-1971, Methods for the Measurement of Sound Pressure Levsl. ISO 2204-1973,
Acoustics - Guide to the Measurement of Airborne Acoustical Noise and Evaluation

of its Effects on Man.

14ark, in prosress - national and international:

The Internatlonal document is being revised. The national document needs revision

in several important areas. An ad hoc group is in the process of attempting to define
methods for statistical treatmen_ of fluctuating noise and measurement of noise from

mnvln_ sources.

Future work - national:

ANgl SI.13-1971 is a key gl document and needs to be revised, More details need

to be included on outdoor measurements including rose.ended distances from the
source. The section oa fluctuating noise also heads considerable revlaion to

take into account current methods of holes analysis includln E statistical

distributions, Ldn, Leg and other descriptors of tlms-varylng noises.
- _jj

Future work - international:

IgO R2204 to be revlsmd.

Title of proposed new standard|

Same as existing standard.

]
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T_mere_uired, to. p,roduce th,e doeume.t:

Two years.

Research required:

The procedures given in AN_I 51.13 for meaeure_a.t of bure¢ noise are not very
oatis£actory_ they need to be revised.

Priorit_ :

3
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Plann_n8 Panel Worksheet PA-12

Technical sub-arcs: AsslBned to: Or_anizatton to do work:

Sound Pressure Measurement S1 S1-64

{0perntorfs Position)

Statement of regulatory and other needs:

It is believed that m_asurement of the sound pressure level of a sot|roe nt one
vr more operating positions w£11 be useful:

t
1. To define the hazard (from a noise vte_rpuint) to an operator:

2, As s descriptor for regulatory purposes wheu soend pressure st a distance or
sound power _re selected as deBcriptoce o_ source noise level,

Existin_ ndtlon_I'_'_tLq'f_gt_I--_t_dd_ds:

None

Work tn prosress - national and international:

A first draft proposal ISO/DP 6081, Acoustics - Noise Emitted by Hachtnery and
Equipment - Guidelines for the Preparation of Test Codes Requiring Noise Measurements

at the Operator's Position, This document provides guidelines for preparing test
codes that involve aouud pressure level measurements at the operator's position. It
is not only an expansion of those par_s of ANSI $1.13 that deal with operator
position measurements but te also a detailed document that may be used to define
operator position sound pressure levels, Thus, a m_n:lJnum description of the noise
emitted by o machine would _nciude the sound power leveZ azld the sound pressure level
st _pccifted points where operators are likely to be exposed. This document is in
the initial states of preparation internationally; no work is in progress nationally,

Furore work - national:
r

One of two approaches,should be selected for the national document; either the
appropriate sections of ANSI S1.13 could be revised or this document could he
issued as an American Notional Standard,

Future work - international:

Nothing beyond current program,

Title of p.roposed new.standard:

Some as International document.
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T_e required to produce the document:
J

I 18 months

o

Pr_orlt_:

2
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_an_ir_. ;Panel Works.beet PA-L3

; "_edhnlca/ .subna_ea : Assigned .to: Orsanizatlon to do war,k:

tSnuntd_uessuve .Level "2o be decided To be decided

IMualmrements (:Industrial Noise)

...... •.a_,ct_mRt ,,ofve_ulator,v and other needs:

7Shoe .&_e :two me Jar ,_agulntor,y needs

_L0 :_o ,l*ect,ar_1plant ;noise surveys for :the purposes of determlnln 8 o],eretor

H_p.sl._e ,and _.mleral ]eve/s within an industrlal plant, mines, and surface
cqpe_..a_'_ o n s forces.

q

_. ,TO_mtermlne ,the .effec_s o.f source.else ,control on :sound pressure level

;an industrial ,s_tuatlon for the purposes ,of preparing eosC/beneflt analyses,

,a1_ ffar.nssls_enne ,to industry for determination of compliance wlth regulatlons,

_ExLLa_ znat_onal and inC£rnatlonal standards

_Nnne

_Wo_% in ipra_ress- ,national and internat:£onal

_Nm_e

IF_u_e _we_k - _nattonal :

_h_s IN,obviously a:need :to define methods of measurement of industrial noise.
"_h_s incL!.udes 'such areas as how .to make a noise survey (points at which noise

_1,m_els:dhould [be measured and ,how to describe .these points, how lone observer.tons
._kos_d }be made at each point, how to describe the industrial environment, how to

_esctibe the operating, .tend&clans of the equipment under test, etc.) In spi_e
.of ¢ohvious ,regulatory needs, 'there .is no general document which describes how a noise

:s_ey should "be 'take., how to predict ,.gaily_worker :noise exposure based on

_Sh_r_:-_tlme ,measurements ar time and merle, ,stuglas and other problems associated
.w_zh,eolse in Inddsc_9'.-_hf_-I,en'_en-_proh!em .at :the _msn_ which should be
:ad_iressed .by a standards-settlng body.

I:.
i _ }_:ur_,work - Internatinna_.,:

._Nnn_e}mm,'n.

'_J_1,e _o'f ,propoeod !S_anda.rd :

71'o Lbe _declded.



Pl,ann,l,n_Panel Warksheet PA-I_

Technical sub-area: Agsd6ned to: Or_anization to do wprk:

Round Pressure Measurements To be decided To be decided
(Directional Properties')

Statement of regulatory and other needs:

A knowledge of the directional properties of sound fields Would probably be
useful if one were to specify the calibration of a noise dosimeter on a dummy torso.

Exlstln_ national and internatlg,nal standa_da:
I

_one, perhap9 not applicable
__ * ,. .

_ork in proBress -..pa¢lonaland international:

No systematic work known

Future work - national:

i

There is a need to define the directional characteristics of sound fields in
_ industry. In order to determine, for example, where a noise dosimeter should be

_orn and what the differences in recorded noise exposure will be if the unlt is

worn, for example, an the helmet or placed in n pocket. Zt is obvious that the
: directional characteristics of sound fields in industry cannot be standardized

but it would be very useful to consider how standardized measurements could be
i made of these properties.

_ ' Future t_ork - international:

None

!_ Title of Pro2oand R,tandard:

i To be decided

Time required to produce the document:

Four years,

Research required:

Research is required to determine the nature of sound fields in _nduoCry.
The research should be directed toward detarmlnlng under what conditions measurements
made using a personal noias dosimeter may be invalid.

5
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Planning Panel Worksheet PA-15

Technical sub-ares: Assigned to: Or_an.ization to do _rk:

Instrumentation (Personnl SI $1-45
Do_ib, eter)

Statement of regulatory and other needs:

There Is no question that an ANSI standard For a personal noise doslmeter is
badly needed. Many dosimeters are currently being used both by regulatory agencies "
and by _ndustry. An amendment is being added re Title 30, Code of Federal
R_ulatlons to pennlt use of dosimeters la coal mines. Th_ minlng industry hss
objected to the amendment on the basis that a national standard does not exist.
The •clear _mmedi_te need Is for a dosimeter that has a 5 dg exchange rate and indicates

a percentage or fraction of a criterion level given by a Federal Regulation.
#--

_x..istin_national and international standards:

Hone
J

Work in progress - natlonal and international:

^ proposed natlonal document, ANSI SL,25-197X has been submitted to the ANSI Board
of Standards Revlew for public comment before being issued as an American National
_tsndard.

An internatlanal IEC document has been circulated to IEC National comlttees
for comment, has been revined and is about to be olrculated again for comment.
Th_s dneument, in contrast to the ANSI doetn_ent, describes a dosimeter that has a
3 dR exchange rate and Is callbrated to indicate pa2h.

Future work - national:

Two key issues have been identified during voting and con_nentaryon the national
document. These are: (1) In the method of calibrating the dosimeter, should it

i be calibrated wlth s wearer present or not. (2) Rather than calibration to
[i read a fraction of a "regulated" total exposure, the do.slmeterscould be
! calibrated to read in unite of Pa2 h.
!

I Future _rk - international:

To complete work on International doetm, ent.
4

Title of proposed new standard:

ANS! $1.25-197X Personal Noise Dosimeters,

94

i
.......... _ • ...................... ,_...............................................................................,...........



_im_ raQuired eo produce eha documonCz

Tt i_ hoped that a documone will be issuad in 1978.

Special_ problams

Sea fu_uro work - national.

Priories:

: ?
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PlanntnF Panel Worksheet PA-16

Technical sub-area: Assl_ned to: Or_anlzation to do work:

_nstrumentatlon Field SI SI-68
Callhratinn of Sound Level
Haters and Sound Analyzers

Statement of regulatory and other needs:
I

Many f_eld calibrators are _n use to calibrate sound level meters and other sound
meaanrfng Jnstrumenc:_that meet ANSI Sl.4 a[|dIEC Standards. Yet these calibrators

are not stondardlzed. Increased Federal regulntlon means that for Legal purposes,
it |s be:stto.have validated data. Calibrators, llke sound level meters, should
produce comparable results, independent of their make and model.

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

Faistle_ national and international,standards:

None

_prk in progress - national and international:

A questionnaire is being elrculaced from TC29/SC29C to the National Committees
of IEC.

Future work - national:

The mechanical characteristics of couplers relative to the microphone being
calibrated need to he defined. Also preferred frequencies and levels and
pstmlsslble variations with 'timemust be defined. Other parameters of a sound
level meter or sound analyser should also be considered for field calibration,

:: for example, indicator response.

i A draft document on coupler calibrators has been developed and has been circulated to
a number of acoustical specialists fe_ _ommeets. _ ........

Fatura work - international:
[

Possibility of an IEC standard resulting from the questionnaire.
. .................................... o

Tltle o.f._roposed n.ow standard:

ANSI SI.XX-197X, Ammrlcan National Specification for Acoustic Couplers of the

calibrator Type.

Pri0rity:
J ,

I

,
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Plannin_ Panel Worksheet PA-17

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

Instrt_entntlon (filters Sl SI-65

and real time analyzers)
t

Statement of regulatory and other needs:

The Federal Aviation Administration requires one.third octave analysis for
administration of FAR-35.

The Environmental Protection Agency requires octave analysis for regulation of
some products. The Department of Labor requires octave analysis of background
noise for location of audiometres test rooms,

Exis___inBnational and inter_natlonalstandards:

ANSI SI,Ii-1966, Specifications for Octave, Half-Octave and Thlrd-Octave Band Filter
Sets.

_EC 225-1966, Octave_ Half-Octavo and Thlrd-0ctave Band F£1ters Intlndsd for
the Analysis of Sounds and Vibrations.

Future work - natlonal: {

Digital filters arm coming into use. These filters have characteristics which
are not adequately controlled by the existing standards. Soma areas that need
addressiag are dynamic range, linearity, rssolutint1_ procnBci_ng tlma, filter shape, ctc.

Additionally, a standard for s new class of filters with greater elopes may ba
needed for aircraft noise application.

New work in this area should address the octave or one-thlrd octave amalyzer an a
whole and not just the filter. A standard could be £ormulcted to cover both
complete analyzers and filter sots.

• Title of proposed new standard:

Revision of existing standard.

Special problems:

The revised standard must consider converl:in8 data £rom Fast Fourier Transforms
(FFT) tats octave, one-half 6 one-third octave bandc if chic is an acceptable mcthad
of processing,

Probity,

3
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Plaanln_ Panel Workaheet PA-18..... _m'-------_,_ _

Technical sub-area: Assl_ned to: Or_anisatinn to do work:

Instrumentation (Digital S1 $1-65
Tnstrument Spaclflcations)

Statement of regulator _ and other needs: t

Hany digital ]natruments are in use in regulatory and data gathering nolae I
measurements, yet our standards do not take cognizance of their special characteristics.

Exlstin_ national and international standards:

None

_ork In progress - national and international:

An international working group (WGI6) has been set up under ISO/TC43/SC1. This
committee has not yet begun its work* A national co_nittee (S1-65) was sat up but
ts currently not active and must be reorganized.

Future work - national:

There is a need for standards covering the tasting and characteristics of
instruments that process acoustical data using dlgltaZ manna. Thle includes
digital spectrum analyzers, integrating seund level maters that operate dlgltally,

'community noise analyzers and ocher instruments that use digital means for
calculating acoustical quantitlna. A U.S. repreaentatlve to the
international worklng g'roup must be appaintad and should participate actively in
the work of the international group.

A need for a better understanding of the characteristics of community noise
I analyzers has been identified.I

Future work - international:
!,

!_ The unrk nf WCI6 wlll b_ initiated,
I

TItle of proposed new standard:

ANSI'SI.XX, 19XX Charactaristlcs and Test Hathoda for Digital Acouatlcal Instrumentation

Research resulted:

Comrnunltynoise analysers are one class of digital instruments for which standards
do not exist, therefore,a panel discusslon wan held at the I_TER-NOISE 78 meeting
in Hay 1978 to dlacusa the basis for standardization of the characteristics
of _hesa instruments. The result of this panel discussion will be reportsd separately.

9_



Spoo ial preblnm'q:

In general, it is desirable that the same result be obtained whether processing is
done by analog or digital mea_s. Considering the differences in the analog and
digital circuitry, it may not be possible to satisEy this requirement.

Priority:

3

_t
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.lanninf Panel Wvrksheet PA-19

Technical eub-s_sa: Aosi_med tos Organization to do workt

Tmstrumentation (Integrating S1 S1-45
Spund Level ?leters)
11

R_atement of repulatory and other needs:
1

It _,earn that FPA reFulatlons for noisy products penerally require the
measurement of the space snd time averafe sound level In the vicinity of the
product, Community noise criteria tend to be based on L (time average

sn.nd level), _lso, L. n (L over a 26 hour eertod wtche_ night time
penoltv> r_v he adopte_ hy _D for plannin_ and design. ?Teasuremencs can be
made with conventional sound level meters but the process in tedious, tlme
conqtzmJng nnd _u_ect to error. A standard Instrument that integrates a function O_
eound nress.re level over seconds, m_n_tes and possibly hours is clearly needed.

Existin_ national and internetion8_ standards:

None
d

1_pr_ in nroFrsss - nntional and international:

el-4§ has a subgroup eonstdertn_ work on the standard for integrating sound
level meters.

IEC/TC29/SC29C/W011 Is also working on an international standard £er an
inte_racJn_ sound level meter. A partial draft has been prepared and sent to
the members for cnnstderation.

Title of propose,d ne_T standard:
t

Priority:

1

I
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Plannin_ Panel Worksheet PA-20

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

Tnstrumentntton (Round S1 S1-45
'Level Heters)

_qtatement of regulatory and other needs=

_he current AN_I _1.4-1971 Specification for Sound Level Haters has a number of
shortcomings and Is In need of review. Partlc,larly, SI.4 does not suff£clently
control the detector-indlcator characteristics, end does not make allowances for
wide ranpe i_dlcators, recording or dl_Ital dlsplava. Setter tests of the mean square
and transient characteristic of the detector are desired. Instruments are becoming
available with recordin_ indicators and dlgJtal indicators that are not adequately
covered bv the current standard. Furthermore, a need exists for instruments and
_pec_flcatlona to measume impulsive sounds. The effect o_ wind screens on
nerformance also needs to be considered.

rxistin_ national and internatlnnal standards=

ANST SI.4-1971, Specification for Sound Level Haters° IEC Publication 123 and 179 on
sound ]evel meters. IEC Publication I?9A on tmnulse sound level meters.

I.'ork_n progress - national and international:
!

7nternatlonally, (IFC/TC291SC29C/NG8) is preparing a consolidated revision of the IEC
_; publications.

A draft of the consolidated revision has been circulated for vote and a now IEC

standard is expected to be issued before year end 1978. ANSI SI-45 Is engaged in a
';_ revision of ANSI $1.4-1971 following the consolidated revision. --.

_i Future work _,natlonel=

See above.

Title of proposed new standard=
i

_1.4-197X, Specification for Sound Level Meters,

,_2eclal problems:

^ key question Je the inclusion of an impulse meter characteristic in an American
national specification. At this time, there Is no impulsn sound level meter
characteristic specified in the United Staten but that characteristic is being used
overseas,
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Planntng Panel Worksheet PA-21

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

Comtnun_cyNoise .ql ,ql-62 ($3)

N.t,_cement of re_ulator_ and other needs:

EPA ,is assisting communities to undertake noise assessments as part of the developmerrt
of community noise control programs under Section 14 of the 1972 Noise Control Act. A

• standard mea:=urement methodology would:

_a) aUow communities to cr,mpare thelr noise me,_surementa with those from other
co,mmnittee; I.e., facilitate the exchange and comparison of community noise data.

a

(b) nllo_ comparisons vlth identified levels or standards of eonvauntty noise that
might he issued by state and federal agencies;

(e) facilitate assessment of the national noise environment;

(d) alloy communities to evaluate the effectiveness of noise control progress with
I:Jme;

(e) reduce survey costs by utilization of uniform procedure8 and criteria in
,perf°rmance requirements;

(f) fsc]lttaEe community planninp of noise measurement programs.

PPA;also foresees the need for standards _n defining methodology and instrumentation
for nntse measurements employed in community enforcement of local noise ordinances.
The fens_btlity of develspln_ such stTaldards as an integral part of the proposed _1-62
"Cn_munity Noise" standsrd will be investigated. •

The_need for and the extent of eor_nunity and/or source measuremeet for environmental
_mpuct assessments has not yet been defined. Standardised procedures for selecting and
performing such measurements might be helpful. Such standardisation should probably
follow (not precede) the development of needed impact asseemeet standards.

ExlstinK,nat,lonaland international s_sndards:

Natlonsl: None dlcectly covering area, Other relevant standards: ANS_ SI.4- 1971
"Speclficatlon for Sound Level Neters" and ANSZ $1,13-1971 '_etheds for Heasursment of
Sound Pressure Levels."

S1/$3 Working Groups whose contributions may be relevant to this topic: S1-45 "Sound
Level Haters and Their Calibration"; S1-57 '_ttenuetton of Sound in Air"; 51-64 "Noise
Neaeuremant Systems"; 51-67 "Analysis and Presentation of Blast Noise Data or SimllaY
Impulse Type Noises*'; $3-55 "Zand Use Planning with Respect to Noise"; and the Ad hoc
Dfoup on Statistical Coneideruttons in Noise Measurements.
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International: None Approved. ISO R1966-1971 "Assessment of noise with respect to
Community Response" has not been aporoved as an _nternational standard, and is being
revised.

Work in progress -national and international:

Wnrking _roup SI-62($3) "Heaauremant and Evaluation of Community Noise" has been set up
to develop a draft standard in this area. The first working group meeting was held
during Workshop in Environmental Sound, Oeerflsld Beach, Florida, December 19770
Recent EPA sponsored studies in community survey planning, and in developlng
recommended code practices for enforcement of local noise ordinances, provide a
technical resource that will be utilised in developing an initial draft standard.

These studies exist in draft form and will be available in final form for public
distribution within ae.yedcalman_ ...........

Future work - national:

Nver the next few months, Working Group SI-62($3) will define a statement of purpose
and scope for a draft "Community Nolss" standard, and plane to develop a rough first
draft of key technical sections of a standard. These key sections include:
classification of surveys, definitions of whet is to be measurnd, and list of data to
be reported, Foreign community nolan standards will be revlewed, end lists of recent
technical studies will be circulated among mmmbera. ' '

The Working Group met for the £1rnt tlms at the Workshop on Envlennmantal Sound to
discuss plans for preparation c_ a standard.

Future work - international:

Not known. Plans for revision of leo R 1996 are uncertain at this time.

Title of proposed new _tandard:

_easurement of Community Noise

Time required to produce the document:

2 to 3 years.

Research required:

i. Undertake error analyses:

(a) continuous vs intermittent sampling;

(b) distributed sampllng vs bunched sampling;

(c) day-to-daY, weekly and snneonal par'lability eanelderatlane.

if:
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2. 11ndertakmspatial varlabillty analysee:

(a) define expected spatial variabillty for differing measurement areas;

(h) def:lne expected vertical variability for differing measurement areas.

3. Relate equipment measurement accuracy requirements to expected variability
in noise environment and to measurement purposes.

Special probleme:

There will be need to maintain liaison with the ANSI l;orklng Group concerned with
developer standards for room measurements for acceptability evaluations, and to review
proposed ANSI standards for outdoor-lndoor sound reduction measurements (i.e,,
adaptation of u part of ZSO DZ_ 140), There will also be the need to keep in couch
with the ANSI group developing standards |or statistical analysers used in
eoulnuatty noise mensuremente,

Prtorit
1

J

i
I
I '

] •

I

!i.
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Plannln_ Panel Worksheet PA-22

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

Noise Reduction by Sl (gee Worksheet SI-XX
Barriers NCE-I)

" Statement of regulatory and other needs:

A standard is needed to describe uniform procedures for specifying acoustical design
featttres of barriers and for assessing the noise reduction to be expected after

Insta!lution. The term barrier is used here to mean any type of permanent or temporary
structure used to reduce community noise levels. The noise source can he some form of

transportation or a stationary piece of equipment or machinery.

State and federal agencies 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 }IUD criteria for dwelling noise levels.

Airport Development Aid Program (ADAP) funds may be used by alrports 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 revf_wlng cnvlronmental impact statements. Barriers are used around stationary
noise sources such as power transformers and alr conditioning system components, portable
barriers are often used to control construction-slte'nolse. Federal, state, county,

and municipal agenc_s-i_ee_ t_e'_a,dard" for Use in npprov{ng proposed projects.

Exlstln_ national and international standards:

No standards exist. Barrier design procedures are available in published reports and

manuals prepared for the Federal Highway Administration (FHWA). Additional barrier

design procedures and acoustical performance data are also available from publications
of the DOT Transportation Systems Center and publications of agencies in England,
France, and Japan.

Work in progress - national and international:

FHWA is sponsoring research to refine barrier design procedures.

Future work - national:

Organize a writing group to collect information and draft a standard. The effort by S1
should be coordinated with similar efforts by the ASTM E33 committee.

Title of proponed new standard:

Noise Reduction by Barriers.

i. Time required to produce the document:

: 3 to 4 years after formation of writing groupi
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Itaseareh required:

Additional field etudiee of the actual noise reduction achieved by various barriers are
needed to validate design procedures; to confirm appropriateness of specific barrier
desiSns for roduetng noise produced by various forms of transportation and to define
battier performance under a variety o£ weather conditions and types of 8round cover and
terrain.

• I
i

_rio r._Ity:

LI

I
i:
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Plnnnin_ Pa.nel Worksheet PA-23

Technical Sub-area: Assigned t_: 0rgantenticn ta do worki

Sound Propagation in _ 51 S1-57
an Urban Environment

P gtntement of regudatory and other needs:

Predictions of urban noise levels generated by highway traffic and railroad end
aircraft operations are required as part of national and local assessments of the
_mpnct on public health and welfare. Urban noise from construction sites and
stationary noise sources must also be estimated, EPA, DOT, DOD and state and local
agencies need a standard procedure to account for propagation effects in urban areas.
An Jntertm standard, based on best-available information, is urgently needed as Boon as
possible to define an interim procedure that provides consistent and comparable
reaul is.

Exlstin_ nat,ional and interna.t,innal standards:

No standards exist,

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

prepared for the U.K. Department of the Envtronmen.t and is available from Her HaJesty's
Stationery Office, London, England, as "New housing and road traffic noise, a design
guide for architects" and Calculation of road traffic noise."

_ork In p,roBress - natip,nal and international:
%

ii Some research studtesof sound propagation along city streets and around buildings and
• highways have been performed - some by actual in-situ measurements, some by acoustic

.. modeling techniques.

Theoretical and model scale studies ere being conducted in the U.S.
_ Hodel scale studies are also being conducted in France and at the National Physical
_' Laboratory In England on no_se propega_{on in bulltup urban areas, Definitive

engineering prediction rules have not been published yet as a result of thla research.

'ii Future ,,w°rk - national: _"

Theoreticsl, field, and scale-model studies should be continued to generate the data
:: needed to eventually develop a egandard calculation procedure to replace the interim
!_ standard,

Future work -,inte,rnatinnal_

Specific details of'Internatlonal research on sound propagation in urban areas are
f

P
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i
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unknown although model scale studies are expected to continue in France at Centre
gclcntlflquc et Techelqu_ de Batlment in Grenoble where a major facility has been
developed for such work.

Tit._._leof proposed new standard.d:

Method for Specifying Sound Propagation Losses in an Urban Environment.

Time required to produce the document=

For production of an interim standard, 2 to 3 years after Formation of the wrltlng
group. For the more-deflntttve standard, 8 to 12 years will be required after the data
are available.

Ree,earmh required:

j Oenerallzed sound propaaatlon models need to he developed, tested and validated.Particularly desirable would be.exploratory research to quantlfy the range of
propagation losses, independent of atmospheric effects, in the full spectrum of

! building densities and conflguratlona that exist in urban areas. The spectrum should
range from open terrain, for which ground attenuation studies or potential standards

i may he available, to contlnuouely built-up city canyons. The research should also
identify the range of propagation losses in such areas for eurEace mounted or elevated
stationary sources end for aircraft. Following such problem-boundlng research, detailed
studies should be carried out to develop practical design prediction models for
standardization. These models should also include atmospheric and ground attenuation
effects.

+

Priority=

,,,,
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,Plannin B Panel Worksheet PA-24

Technical sub-ares: Assigned to: Or_anieation to de work:

Influence of Atmospheric S1 Si-57
Turbulence and Ground Effects
on Sound Propagation

g._t..a.tement of regulatory and other needs:

The technical basis for many regulatory actions to reduce noise from a variety of
sources Is a determination o£ the number of people exposed at different criterion
levels. Atmospheric absorption for pure tones is now the subject of an ANSI standard:,
Ilowever, there is a .clear regulatory need for development o£ 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, n wide
variety of procedures, _or the moot part uncodified, are used to fulfill regulatory
requirements of EFA, FAA_ FIIWA, FRA, and other government agencies, A national
standard based on experimentally validated procedures would fill this void and provid e
uniformity among the nur_erous studies requiring application of this type of propagation
loss.

Work in this area should be coordinated with the standards activity for specifying
attunuatlon for bands of noise,

ExistlnB national and international standards:

An SAg report, AIR 923, available slats'f966, defines procedures for calculating lenses
in excess of aCmoapbevlc_bu_r@_let_alomg propagation paths close to the ground for an
,.]evated noise source such as an aircraft. Many experimental studies have been :
publlshcd providing data on horlzontal, or near horizontals sound propngutlno, but no _" i
U.g. standards have been developed. Some European countries have eetL_ated standard
procedures for determining highway noise impact.. These prmcedutea lmply the sxi0tanee
of n standard for horizontal sound propagation. An SAg report, AIR 1327, publimhed in
1977, defines a model for ground _eflectimn effects for noise produced by stationary

ii sources such as a jet engine on a test stand. :

i! Work in progress - national and international: ..

FAA, FHWA, NASA and DOD are conducting research atudles related to atmo_phsrlc and
ground effects on sound propagation. A subcommittee 0£ the SAE A-21 nommiC_na iD
preparing an Aerospace Information Report to supplement AIR 1327 with p_nntic41 mnthodo .....
for determining free field sound prnanure levels around Jet-engine tear, stands. ,: i,

. Information on sound propagation over vegetated terrain ia beeomin S incrnasingly
available from the literature.

'!

Future work - national: ' • i

.Future standards efforts in this area should be coordinated with the g_ A_21 Comaitten
on Aircraft Noise Measurements and the SAE Vehicle Sound Level Co_itrne.

Specification of procedures to account for sound refraction effects by wind and
temperature gradients (that is for those which can be conntdetad to ha non-fluctuating
on a short time, seals) probably could, be accomplished, before specification of thn

_i acoustical n££ects of atmospheric turbulence or ground impedance.. :,
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_,Tit-le,-o£_propoBed new scaudard: - "

,He/hod tar. Determining E£feecs of ^tmonpherLc TurbulenceS- T_psratura and _ihd

_Graddlnts, and Ground 5urface_.gn..Sou.d.P_opaggr.ion! ".-".':......._ .................._..........

,.T,tma.re'quired to produce the document:

_L._ 10._ears after formation of writing group.

_Rs|;eh_ch: _aquired: ' " .... ' ' ' : : ...... ; ' "

..... The-apparent attan_tlon resulting from scetrerlng effects after propagation through
-a__._b_i_ turbulence and the wake behind a moving noise source is .not well
unders rood.

f_hhc'e_fectn of turbulent fluctuations in the velocity and temperature of the air near
........ /he-ground surface on the phase of direct and reflected sound waves are no_ well

_.d_rat_od, =.. ' "

Thn_o.ffent:of. thn finite acoustic l_pedance of the ground on sound propagation ac
.___ shallow grazing angles is beginning to yield to a aeries of analytical studies.

Uncertainty;persists as to suitable analytical models for surface waves or even the
fl-Qed to consider surface waves, Hodels are also lacking for the acoustical impedance
'oT,,gro.c_nd_aurface_. for the type of wave motion _n the ground (i.e.. compranslonai'-only
or:compreenional plus _hear). and for the various layers which constitute real soils.
_c¢nsive. experimental validation and development of practi/al engineering methods for
applica/lon of the analytical models mast occur to support a standard.

Bpncial problems:

:' gUpport_will, bn required for analytical and experimental studies. .:;_: _d
¥, • . , J.

Thn ai¢{o_ prndtc/ed noise-exposure contours fro_ stationary or moving noise sources
n_uld..wnll-besignificantly alternd by the procedures of the new standard compared to
rea_,_t_ obtained usln_ exZsting models or various empirical methods.
r,"

Sp,(:ial.t._nh.'l_.qme¢ _ay be required for moving noise anurcnn.

Priority: ] : "" _"_:'

. 3 .'., i :" • ,, nos._e
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Plannlnp Panel Worksheet PA-25

Technical suh-aree: Assigned to: Nrfianlsntlonto do works

Attenuation for Outdoor S1 _i-57
_ropa_atlon of Bands of Noise

Statement of renulatory and other needs:

A standard method for speelfylng atmospheric absorption losses for hands of noise is
needed for predictions nf far-field nnise levelsp adjustment of measured noise levels
for differences in absorption losses between test and reference Meteorological
conditions, environmental impact assessments, type certification of the noise output of
•nv_n_ and stationary noise sources, and urban modellng. A general procedure based on
wJl_dnted date and applicable to a wide range of temperature and humidity is needed for
these reRulatory needs.

unJfvlng standard specifying a calculation procedure for all frequency-dependent
attenuation mechanisms is needed for outdoor propagation of broadband sound.
Attenuation mechanisms ineludeatmoepheric absorption, flnlte-lmpedance ground effects_
and atmospheric turbulence.

Pxistln_ national and Internatlonal standards:

An SAY recommended practice, ARP 866A, published in 197S and included in FAR Part 36,

Ten 7c 3891, and TCAO Annex 16, exists for prediction of elf-to-ground losses of
! constant-percentage bands of aircraft noise, A new [LS. national standard, ANSI
_: c].26-1978, is available for _eneral application to predictions of atmospheric

absorption of pure tones, hut with only peneral guldellnes for procedures to handle
_i bands of noise.
F,

,: T,'ork In nro_ress - national and international:

r: FAA has snonsored n study to extend the method developed by kdTSI _orking Stoup S1-57
for determdnlnp atmospheric absorption losses of pure tones. The Si-57 pure-tone

i _ethod is contained in ANSI SI.26-1978. The extension considers the problem of
adlustJng 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 related to atmospheric e£feets on sound
propagation. The results of these research studies will provide data to validate the
calculation procedures of bands of noise,

Future smrk - national:

Puture standards efforts In this area should he coordinated with the SAE A-2Z Committee
on Aircraft Noise Measurements and the SAE Vahltle Sound Level Committee.

_L
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Work sponsored by YA_ should be extended to be applicabl_ to the problem of accounting
for atmospheric ahsorptlo_ lo_ses in proJectlnp predictlons_ or measurements, of source

noise to dlctant loc_tlons in the co.unity. The converse problem of accounting for
atmospheric absorption losses when p_oJectln_ measured community noise levels back
al_)ngthe propaRatlon path to obtain estimates of source noise levels should also be
included.

--+

Future work - international:

Coordination with ISO is required to consider needs of ICAO and potential revisions of
ISO IS3891 and TCAO Annex 16.

TJtle of proposed new standard:

Method for deter_inlnR attenuation of noise analysed by eonstant-percentage-handwldth
f_Iters.

Time required to produce the documsot_

3 to 5 years after formation of writin R group

Research re_uired:

The FA&-sponsored method, or similar methods, needs to be further developed and then
validated by comparison with results from outdoor sound propagation expertments_
especJally for preparation throuRh horteontally stratified atmospheres.

A model for a standard vertical profile of humidity needs to be developed in
conjunction _ith the choice of reference atmospheric conditions at a helRbt near _round
level.

_" qlmpllfJed methods not requlrln_ a lar,e-_cale diRltal computer should be developed and!;
valldsted.

_pectsl problems:

The 'impact of usin_ the new procedure instead of SAE ARP 866A on national and
international standards for certification o_ aircraft noise should be considered.

The size of calculated noise-exposure contours around airports, highways, railroads,
and 'stationary noise sources (e.g. power plants) may be different uslng the new
procedure lnetccd of the empirical SA_ ARP 866A procedure to account for losses of noise

r:. analyzed by conetant-percentage-bandwldth filters,

The new standard should also spsclfy stmosphcrle absorption losses for bands of noise
in _everberant rooms.

Prlorlty:
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Appendix A4
PROJECT DOCq]HE.NTATION,HUHANRESPONSE

The following pages contain the updated versions of the P1annlng Panel Uurkaheete
for Human Response. A sample vork_heee nan be found in Section 1.3. Under "Priority"
projects ere rated on a scale of i to 10 and 1 is highest priority, For identification

; " purposes, the worksheets hove been given the codefiR (Human Response) folloved byeequentlal numberins.
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Planning Panel Workshemt HR-I

_eahnlcal sub-area: Assigned to: Organisation to do work:

Noise and }Tearing Loss ANgI-S3 $3-58

Statement of re_ulator-/ and other needs:

A statement of the relatt?n between habitual noise exposure and the resulting change in
auditory sensltivity Is needed by all agencies concerned wlth hearing conservation,
particularly by the Departments of Defense, Lahorp and Transportation. The need is
therefore to develop tables specifying occupational noise exposures E, that ulll Just
produce s noise-induced hearing loss, L. at frequency F. in SZ of the population
hshftually exposed.

P may be any frequency or some particular combination of frequencles.

L may range from '%masurablc" (ranging from perhaps 15 dB in the individual case down
to 5 dR. or even lower, a group neon) up to "significant" or "baedlcnpplng"; again.
either a single frequency or a combination of fre:quenctes may he involved.

g can be any number between (hut not including) 0 and 100. Values of S of 50, i0, 5
and 1 mrs recommended.

Noise exposure. P, may be weighted either equally with respect to frequency or
aecordlng to some other scheme such as A-welghtlng.

Fxposure Is to be specified In tams of some combination of duration, D and sound
pressure levels nt specific octave bands, OB, again with equal or unequal weighting.
The primary tables shall concern conelnuoua exposure to steady nolsel fluctuatlng SPLs
at _peciflc octave hands (O__BB),again wlth equal or unequal weighting. The primary
tables shall concern continuous exposure to mteady soles; fluctuating and Intermlttant
exnnsures will be dealt wlth by development of either separate tables or a set of

! correction factors to be applied to the primary tables.

i' Separate tables should be developed t_t mx_reeo the losses expected (1) when the noise
i nsposurcs concerned are presumed to ba the only cause of damage to hearing sensitivity,
I and (2)when they are presumed to be accompanied by typical changes attributable to the
i aging process (Prenbyacusle), dleease (Nosoacusis) and non-occupaclonal noise exposure

(Soclscuai_).

Exlstln_ natlonn_ and international standards:

USA: OSHA-90 dE A-walghted for 8 hours to i15 dB A-welghted for 15 minutes (5 dB par
doubling tlme rmlatlon);89 dB A-walghted low fence and 116 dB A-welghted hlgh fence.

: AFR: 161-3_z 84 dB A-welghtad for 8 hours + 4 dB per doubling time relation.

ARMY:05 dg A-weighted any time

ISO R1999 - 90 dB A-weighted for 0 hours with total-energy principle
Data of Pnaachtnr-Vermearta aynthenta from "Steady-State and Fluctuating Noinn: It's
Effects on the fleering of Pnople," im Occupational Henries Lose, edited by D. W. Robimeon,
Academic Prose. New York 1971.

I
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Work tn__rofiress - nhttonal and intern_,t,ional:

ISO under process of revision (risk tables); OSHA: Low fence drop to 84 dB A-weighted
(i.e. 85 dB x 16 hr); Considerable work in all countries in measurement of hearing
levels (notably in Austria, which tries to meaeure all workers); Intertnduetry study
has just verified Passchier-Vermeer prediction for 82-92 d8 A-weighted B-hour exposures.
The same has been verified for industrial workers in England (Robinson and co-workers).
$3-58 Armed Forces Collaboration (DODI.

Future work - national:

Continue measuring workers with doses less than unity (interlndustry). Repeat P_L_
study of average bearing, but at least dividing respondents into those exposed to
industrial noise so loud that they had to raise voice to talk and those not exposed
and where poesible, obtaining history of exposure to auditory hazards.

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

Future work - international:

Audlometrle studies should be encouraged in all situatlona in which workers are exposed
to levels in excess of 80 dg A-weighted but are not required to wear hearing
protectors.

i: Title of proposed new'standard:

Effects on Hearing of Continuous or ph_ctuating_Noise. Or: The Relation Between
Exposure to Continuous Noise and lleartng Loss.

,' Time required to produce the document=

i 2 years for reasonable first draft

i

Re.search required:

Anlmal studies (with development of correction factors for species differences using
various spectra an_ dur_tlon#).....

Development of probability tables (probability of development of X d8 of lose given a
certain exposure) can be considered.

Correlation of hearing leases with reasonably specifiable exposures to intermittent
'" and time-varying noise (even though such exposures may all be in the past) can continue

to contribute needed ifl£ormation.
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Sp_,c iaL probZnma I

•SoW think pure-tone etude.as should bn dons; however, prssenC evidence indicates thai:
nuch correcClons arc necessary, if at aLL, only at frsqusnclns below 1000 HZ. In vlav
of ocher simplifioaciona (e.g., uac of da A-.weighted), this factor appears naglJ.sible
il_ /mpact.

P cior£ty I
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,Plannin_ Panel Worksheet HR-2

Technical sub-area: f Amsi_ned to: Oraantzation to do work=

Hearlng loss from ANSI - $3 g3-62

impulse/Impact

Statement of re_ualtory and other needs:

The department of. Labor has requested development as soon a8 possible of a standard
t,

.that would relate impulse noise to noise induced hearing loss by considering

pnly the peak sound pressure level and the number of impulses. The Qtandard should
provlde a means for evaluating the effect of ¢omblnatlons of dmpulse and steady-state

noises, In the long term, the standard may be modified to use a better descriptor than
peak siltmd pressure level. The EPA has also expressed a need for a useful criteria

for qunntlfyln8 the hazardous effects of impulsive noise. 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.

Exlstln B national and international standards:

The DOD are using the ClMBA working group 57 report as the b@sle of several standards.

OSRA has proposed a 140 dB peak limit and foreign countries are using avariety of

approaches. The most convenient standard to use is an equal energy concept for
impact noise currently in use in Britain.

Work in progress - nattqnal and international=

ANSI-S3 working group 62 is currently working on an approprdate standard.

Title of proposed new standard:

i!; Estimated Changes"in']_ar-"Ing'Due tO"xp1_su_e'Prom'_mpu--_Im'pact Nolse

::: Time required to produce the document:

1 year
i

i Research required:

Although a standard cam be prepared now, for a reasonable assessment of industrial

i impulse/Impact noise, several programs should be started. The most important program
is a survey of the type and levels of impulse/impact noise found is industry, A second

_: program needed is a survey of the hearing levels associated With the exposure to
_:l impulse noise. A final program required is the evaluation of the best methods to

quantify impulse/impact noise based on the results of the previous two programs.

Zn the long term, use of animal studies to determine possible eynergyotic effects of
continuous and impulse noise, effect of number of impuleeb, frequency weighting, etc,
are required.

Special problemm=

A lackof data relating permament changes in human hearln 8 to various types and levels
. i

• i
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of! :Lmpulueas£ae la e eubecsntlalp_ohlem; Risk'of t_tar_n 8 loss must bo made from
tQ_porary _hraahold shift data and animal experimentation.

A meeondproblmn is chat chars are no approved standards on any of the various possible
deacrtpCott of impulse notee.

Prioric 7 x
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Planning Panel Wsrksheet,HR-3

Te'chnlcnlsub-arcs: Assigned to: Or_anizatinn to do work:

Presbyacuela S3 g3-58

. Statement of regulatory and other needs:

Development of tables expressing the deterioration of auditory sensitivity associated
with aging, typical otologlcal disease and the noises of everyday living ere needed in

" order to correct oudlometrlc data for these influences in the determination of the

relation between occupational noise exposure and hearing loss. Tables are therefore
desirable that indlcate the change in auditory senal-tivlty, as a function of ago, for
(i) individuals _bose hearing has been affected only by the aging process (pure
presbyacusls), (2) individuals affected by aging plus the average amount of otologlaal
disease (presbyacusis plus nosoacusls), (3) those affected by aging plus the noises of
everyday llfe (presbyacusls plus nosoacusla plus soclacuoie).

: Exlstin_ national and international standards:

None. Extensive data have been gathered in whleh attempts to exclude sonlaeusls and !
nosoacueis have bess made4...howav_r_1_ck.a£ agreement among,the results make it clear
that even our beet eetinetee of 'pure presbyacusls' are uncertain. Hence, nobody has
had confidence to use any data as the basis for s standard.

t:

Work in progress - natlonel and intarnatlonal:
i:

i! A random sample of the U.S.A. population should be studied audlomstrleally, with
anamnestlc data collection given the same attention that industrial hearing surveys now

_:! receive--i.e., s detailed history of exposure to all known agents causing hearing lose
_ should be taken. It is .ald that the Public Health Service is doing this.

........

_, Future work - natlonal:
I!'I

ili The Public Health Service should continue this work.

_i Future work - intarnatlon_l_

_i Similar studies should be encouraged in all countries,

_: Title of proposed new standard:

Correction of Audiometric Data for Living,

ill Time !squired to produce the document:

_ 1 year for first gules. I0 years f r good data.

!1
{:I
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.-_ ..................... .................

Raaearch resulted :

Compile data *xlet/n_ and develop curvaa, Use data _re_ moat recent PHS study ae aeon
as _avallable.

SpQcial problems: ,

The "special problem" is that people cannot always remember everything in their lives
that might have cauead henrln_ loss. Therefore, the first two Cables will probably
always be qulte uncertain; only the third table can ba expected to be accurate.

.Prin,rtry_

I (if the data from PHS have indeed met the criteria mentioned in "_rk in progress"}
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TlanntnB Panel Worksheet liB-4

Technical sub-area: Assigned to: ,Or_anization, to do work:

Related Standards $3 New WG
' (lleartng [mlla[rment)

Statement of reBulatory and other needs:

This standard should specify, as a minimum, the following: (1) criteria for
establishing beginning hearing impairment. (2) the pure 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 lees and (4) the level of
total hearing impairment. Such a standard would be most beneficial to federal and
state regulatory agencies in the following areas:

I. Determination of risk associated wlth noise exposure.
2. Determination of permissible noise exposure limits.
3. Determination of compensable occupatlonal hearing losses.

Exlstln_ national and international,standards:

ISO Recommendation R 1999 - Assessment oE Occupational Noise Exposure for gearing
Conservation Purposes (1971) g31013 Hearing (French) (1969) IS:7194 - Specification
for Assessment of Nolse-Exposure During Work for Hearing Conaervatlon Purposes.

il (India) (1973) Sen 590111 Estimation of Risk of gearing Damage from Noise. Measuring
_lethodsand Acceptable Values (Sweden, 1972).

i

; Title of proposed new standard:

iI
i American National Standard Specification for Beginning Hearing Impairment.

Time required, to,produce the document:

I year

Special problems:

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

prlorlty:

1
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Piannln_ Pan_i Worksheet Ilia5

Technical sub-areal + Assi_nmd to: Or_anizatinn to de workl

Audiometer Calibration ANSI-S3 S3-35

St._ement of rn_ulator_ and other needs:
t

Agencle$ with hearing conservation programs have need for thla standard. Measures of
hearing are essential in assessing effects of noise on hearing and effectiveness of
hearing cdnservatlon. Reliability of testing and validity of results depends on
equipment' calibration. Specifications for selfrecording audiometers would be useful
because of w_ds use of large scale hearing testing programs in industry and the
military.

Existin_ national and international standards:

ANSI S3.6-1969 (R-1973) American National Standard Specifications for Audiometers IgC
Recommendstion R177 Recommendation for Genera] Diagnostic Audlomatere IEC
Recommendation RI78 Recommendation for Pure Tone Screening and Audiometers

Work i_ progress - national and Imtarnatlonal:

Revision In preparation by S3-35 for letter ballot by g3. Should be available for
ballot within 6 months. A document has been prepared and forwarded to TC29C for 6
month vote. The IEC document combines the earlier two documents on diagnostic and
aereenJng audiometers. Proposed revision of ANSI $3.6-1969 will be consistent with the
IEC proposal. Proposed revision will include specifications for self-recordlng
(Automatic) audiometers frequently used in industry and the military,

Future w_rk - na,tional:

Reflne the method for developing epeeiflcatlon of the reference threshold sound
pressure level for transducers other than those mantloned in the standard. Develop
data bearing on the comparison of a threshold transfer procedure with an equal loudness

procedure,
i

Develop a suitable coupler for measuring nircumsural earphones. Develop
epectficattonn for computer systems for data handling and epecificetinne for
computer microprocessor systems for measuring hearing, sensitivity.

Future work - inte_gatinnal:

Evaluation of the adequacy of the flat plate coupler proposed by Diestel in Oermany for
use wlth cireumaural earphone-cushion arrays.

Title of proposed new standardl

i' _mn.



T_me. required .to produce Lha document:
f

6 months.

Development of standard coupler whloh is acceptable for use with clroumaaral earphones,
Revision and standardization of che method for performing the transfer of reference

• threshold sound pressure levels £o_ newly manu£aztared earphone- cushion esHmbiLss.

Eva_uation of data obtained frn_ eomputerited equipment for meaaurtn 8 hearth K
eenqittvity. Comparison with resu_n _rom more traditional tentLn 8 mathodn and
equipment.

Spenlal probleans: ........................

Coupler developmsflt and acceptance. Thin matter is be/rig tnvQettsated by WO 53-37
(si).

Priority:

1
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Plannin_ Panel Worksheot HR-6

"- T_chnlaal sub?area: AesIRnad to: Or_anfzatlon to do work:
I

Couplers for Circumsural ANST-S3 S3-37 (Sl)
F._phones

_tatement of regulatory needs:

Use of clrcu.mural phones desirable in hearing conservation programs hecause of desire
for less varlabill ty in fit from individual to individual and attenuation of ambient
background valse. Any of those agencies involved with hearing conservation would have

use for this standard, at least indirectly,

Exiatin_ national and _nternational standards:

ANS7 $3.7-1973 Method for Coupler Callhratlon of Earphones.

IEC Recommendation R318 IEC An l_C Artificial Ear of Wide Band Type for Calibration of
P_rphones Used in Audinmetry.

IEC Report 303 Provlelonal Reference Coupler for Callbration of Earphones Used in
Audtometry.

Work in progress - national and in_,ornatlonal:

Development of revlsad standard including a new coupler of Zwieloaki type.

Dieatol (PTB, Cermaay)'d_eiop_g'-a_'pr_-po's'ing a fla_ pia_% coupler for calibrating

clrcunmural earphone-cushion sssembllee.

Rose,arch required:

Cont_nued'evaluation of Zwisloeki coupler and modification for use with eircumaural
earphones, Monitor and evaluate adequacy and reliability of flat-plate coupler.

' Prio_itv: ..........

4

124



P_lanninB Panel Wsrksheet HR-7
v

T_¢hnlcal sub-area: Assigned to| Or_anization to do work|

Electroneoustlc Systems AN_I-S3 $3-35 or new NO
Audiometer Calibration

,Statementof re_ulncary and other needs:

• Audlometry is an essantlal part of hearing conservation programs, Rellablllty and
validity of results depend on calibration of equipment. Systems commercially aveilabln
for calibration must meet standard specifications for obvious reasons. Agencies with
hearing conversation programs include calibration as an integral part of hearing
measurement.

Existing .natlonpl and Intsrnatlonsl standards:

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

Future work - national:

Specifications must be dsvelopnd in this area. These specifications may ha based in
part on charscterlstlcs of equlpmant now used in calibration system as separate
elements, i.e. sound analysers, filters, frequency counters, earphone couplers, etc.

Title of proposed new standard:

Standard Speclflcatlone-d_i_to_o'e.4_s_b_atinggyetemw .............

T.Ime requlrsd t£ produnm the d.neument:

2-3 years for devalopmmnt

Priority:

4

:?

J_
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Planning Panel Workahoet tig-8

Technical sub-area: AssiHned to= Or_onleation to do work:

Pemissible Ambient ANSI-S3 $3-56

Noise for 8earlng

Testing

Statement of re_ulator_ and other needs:

AN,%I recently publlshed $3.1-1977 "Criteria for Maximum Permissible Ambient Noise

During Aud[ometrlc Testing" which establishes the maximum permissible noise levels for
testing pure tone thresholds down to 0 dB hearing threshold level (HTL) %;ith ears
covered with standard earphones and cushions and with ears uncovered. The standard

permits hip.her permissible noise in E_o_e instances where hearing testing program goals
can be met by testing down to HTL values greater than 0 dB. The purpose of the
standard was to establish maximum permissible ambient noise l_vels for use by all those

uho e_igage in or are responsible for hearing testing or hearing testing programs and
for those wishing to estLmata sound attenuation requitemc_Its for a particular

anvlrnl*mental setting prior to purchase or constrnotlon of sound attenuating enclosures
in that space. The standard also points out the effect of ambient noise on the

accuracy of hearing test results use of the now misleading values given in the previous
standard would lend to reduced accuracy of test results. Those responsible for hearing

Ceetlng programs that they need to nstabl_h a valid means of dealing wlth the
relatlvely high ambient noise levels found in many hearing tooting environments.

The standard ($3.1-1977) should be used by any regulatory agency or organization
concerned with rules of procedure or requirements for hearing testing programs such as
the Department of Labor, Public Health Service, the military services, the Food and
Drug Administration (for hearing aid selection) the Hearing Aid Industries Conference,
American Tndustrial Hygiene Association, Speech and Hearing Clinics, Otologiste.

................ , . . . ..............................................................

Exi e.tin_ national and internation.al, standards:

ANSI S3,1-1977

Work in 2regress - national and international:

Conalderotlon by S3-56 of the issues listed under "Future Work." ISO/DP Draft 6189 on

audiomeCry inaludnu a section on ambient noise requirements.

Future work - national=

There is no immediate need for a new standard in this area. A possible future revision

is to Lnelude a procedure based on "A"-w.lghted sound level measurements which would be

applled under certain restricted sacs of circumstances. However, experience wlth this
procedure, which is noon to be published in the Journal of the Acoustical Society of
America, is required before its Innorporatlon into an actual standard is considered.
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A second revision might be to more explicitly describe the circumstances under which

ht_her noise levels or fewer test frequencies might be used.

o

Fin_ltzatton of ISO/DP 6189.

Resehrch required:

Verification of the levels provided in ANSI $3.1-1977 under "in use" conditions.

Discussion and evaluation by specially chosen expert panels of the effect of ambient
noise levels higher than those specified for testing to 0 dB HTL in 53.1-1977 on
various hearing testing and evaluation procedures and the establishment of r_axtmum
permissible noise levels for each application under given conditions of program goals
and procedures, Also they should establish alternative goals and alternative
procedures which can be met and used when higher noise levels exist or are thought
adequate for specific purposes,

,,qpectel _roblemaz ,. ...............

The difficulty of communicating with all of the large number of diverse groups affuctsd
_' to insure that they all understand the _pltcattons o£ S3.1-1977 including the

prnvinion for higher noise levels in some applications before further regulations,
specifications, rules, or laws are effected. A further difficulty concerns how to
acquire the necessary input from e_perts repreeentlng each of the various d},veree

: elements (which is required for both technical and political reasons) to establish the

_, maxJJ_um pem_eseblc ambient noise levels for particular applications, This could beet
i he handled probably by one or more of the interested regulatory agencies such as OSHA

and FDA.
, ___--. ......

_i Prlorlty_

6

o
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_Isnnln_ Punnl Workaheet HR-9

Technical sub-area: A_ssl_ned to: Organi_atlon to do work:
i

H_thod for Hanual ANSI-S3 $3-35
Pure Tone Audlometry

S: temoncresulet rothern ads:

SaTiations In measurement method may contribute to variance in measures of hearing
_eesltlvlty. Standardizing the method should serve to reduce variance and increase
reliability ,_faudtometry in bearin_ conservation programs. Aganclea involved with
hearing conservation wou]u have need for thls standard.

f_._tstin6 national and international standards:

None

.....Work in progress - national and .tntern.ational:

Proposed standard ANSI $3.21 - 19xx sent to ballot 5131/77; closed 7/12/77. Six
negative votes wire caet-by-mem_f _3. -Nega¢tvevotes are-now in the process of
beinR resolved.

IgO Draft Proposal 6189 Pure tone air conduetlen threshold audiemetry for hearing
conservation purposes| TC43/_G3, being submitted to ballot of TC43.

Future _rk - national:

Monitor its utility and reliability once standard is accepted.

.....T1tl_ of prop£e_.dn£w standard:

Method for Hanunl Pure Tone Threshold Audiometry

Time requlre d to produce the document:

A few monthsp depending on success in resolving negative votes.

Research required:

Comparlson.of results using proposed ISO method (bracketing procedure) and ANSI
. procedure (ascending). _ata are to be collated from several laboratories by Spoor of

Netherlands.

Special problems:

ISO proposes threshold as the average of 3 ascending and 3 descending trials. ANSI
recommends levels at which 2 out of 3 ascending trials produce a positive response.
Thto disagreement should be resolved if possible.

Prioric_:

1
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Planning Panel Worksheet HR-IO

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

"Hearing Protection ANSI _° New Working Croups & S3-52
I (Hearing Protection)

.Statement of re_ulator 7 and other needs:

1. Physical Method for Measuring Ear Insert Effectiveness.

The purpose of this standard is to establish a set of rules which, if implenentmd_ will
provide information to EPA, NIOSH and DOL for regulatory and monitoring application of
insert hearing protection from noise exposure with respect to public health and
welfare.

2. Measurement of Hearing Protector Effectiveness Against Impulse Noise.

The purpose of this standard is to establish a set'of rules which, if implemmntod will
provide information co EP_,.NIOSU-en_-DO_-fa_ rmgulatory applimation of all catmgortms
of hearing protective devices against impulsive noise with respect to public health and
welfare.

3. Physical Hoaenrmment of Earplug Effectiveness for Quality Control and/or
Label_g Compliance,

The purpose of this standard, if implemented D is to provide information to EPA for
regulatory application of the sustained quality assurance of the labeling of bearing
protector performance for purposes of public health end welferm,

4. Henenremmnt of the Effectiveness of NonL_nmar gearing Protectors.

• The purpose of this standardp if implemented, is to provide infor_ation to EPA for
regulatory application of nonlinear hearing protectors against noise for purposes of
public health and welfare.

5. Procedure for Honitoring Hmaring Protector Performance in Field Use.

The purpose of this standardp if implemented, is to provide information and procedures
' to NIOSH and DOL for regulatory application of hearing protection in hearing

conservation progrmmm for purposas o£ public health and tmlfare.

_, 6. Standard for Comprehensive Performance o_ Hearing Protectors: Noise Reduction.
_:._ Discrimination, Warning Signals, Wearability and the like.

_. The purpose of thle standard, if implemented, is to provldm infozlnatlon to NIOSN, F.PAand DOL for regulatory and/or monitoring applications of hearing protector
,'-i . effmotivmness in noimm reduation_ dimcrinination of oeouetin cunmp wearability, ore.,
i_ for purposes of public hnalth and wolfarm.
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F_!st._n_national and le_ernntlonal standards:

ANSI g3.19-197_ (ASA STD 1-1975)_ ':'hie document contains two measurement procedures;
(1),reel mar protection at hearing threshold measured on human subjects, applicable to
all_devicea (except those excluded by standard) that provide hearing protect/on; (2) a

ph)_Ic_] method using a dummy head and measured at higher sound pressure levels for use
on _armuffs end helmets. Th_s standard will be critically reviewed in 1979.

Work _n _ro_ress - national and International:

Naci_n_.II Working Group Z-137, Select_on, care and use of hearing protectors (Sponsor
I_, _ati0nal Safety Council), has a proposal standard that has achieved greater _.han 80%
affinaative votes on the last ballot (1-1/2 to 2 years ago). This proposed document is
_n _he hands of the _ secretary but hen not been submitted to ANsi. The need for thla
doc/Jment appears go have diminished.

Inter_ational: ISO/DIS 4869. Proposed ISO standard on the measurement of Real Ear
Prntectlon that closely follows the current ANSI S3.19-1974 has Just completed a second
_nternetionsl balloting. Acceptance of the document is expected.

!

Proposed standard on a Simplified m_thod for Evaluating Attenuation of Earmuffs for
Ouallty Control. Draft has been completed by leO TC/43 _/17 and will be eubmltted to
the: Secretariat.

A general physical measurement method (as on S3.19-1974) has bean tabled because the WG
17 members require additional information on subjects such ea anthropomatrle data,
angle of hmad cnnfiguration, and data for the design of artificial flesh.

Future work - national: :

No.ocher new hearing,protection ncrodards work is plan_ad for the _madlate future.
$3_19-1974 will be critically reviewed i n 1979 with actual tmrk beginning in 1978.

Future work - _t_, rfln_l_Y_T,v'',, .... = _................................_" _ _

Although the need for a general purpose phyeinel measurement procedure is recognized,
activity has been diminished for the reasons stated in work tn progress above. A time
schedule to reactivate this item by WG 17 has not been established.

Time required:

Time schedule Is a function of an available technology base in each area relative to

research identified below.
I Reaesrch_ requlred :

Soma isolated studios are accomplished but a systematic approach to the general
queetlone ra hearing protection te rot underway, Some research iS required for each of .

J

the r¢gulatory needs Identi_,led earlier, to include _naert protector effectlvenesa,
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impulse noise, nonlinear devices, operational performance, and the like, Validation
of current $3.19-1974 procedures and application of the data by laboratory and field
studies. Effect of hearing protectors on perception and discrimination of acoustical
signals co include speech, warning signals, localization and hearing level o_ the user.
Systematic and analytic review of experience and data from use of $3.19-1974 as basis
for refinement of the standard. Evaluate use of miniature microphones for
semi-physical attenuation measurements 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 tnfrasound, very low frequency
and ultrasound. Ongoing assessment of the above threshold and non-standard procedures
for evaluating hearing protector effectiveness.

Special problems:
. .. ..

Implementation of systematic/sustained research as identified above, Preparation of
standards that will embrace the care and use of protectors, to include aggressive
indoctrination and education if possible, which is the level at which hearing
protection technology breaks down.

Regulatory need: Priority=

1 5
2 8
3 9
4 5
5 4
6 8
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P!annln_ Panel Worksheet IIRTll

Technical _ub-area: Assipped to: Organization to do, work:

Loudness, Annoyance ANSI S3 S3-51

Statement of regulatory and other needs:

SinRle measure that represents the contribution of auditory and acoustical factors to

annoy:mrs. AIchoui_h loudness sun_arlzes most of the contribution of acoustical
factors, other factors such as sound duration and tonal components contribute to

annoyance hut apparently not to loudness,

Regulmtory needs include noise labeling for consumer products and acceptable noise
levels In the home, w_rk place, and so forth,

Ex_,stln_ natlonal and internatlo_,a,l standards|
i

i (flaYs not included relevant standards on physical measurements)I
t AN_T _3.4-1968 (R1972) Procedure for Comp.tatton of Loudness of Noise ASA Standard
ii 4-1975 (ANST _3.17) Method for R_tin_ the Sound Power _pectra of Small Noise Sources.
!, $6.4-1q73 (SAE ARP 1071) Definitions and Procedures for Computing the Effective

PerceJved Noise Level for Flyover Aircraft No_se. ISO/R 131-1959 (E) Expression of the
Physical and Subjective Magnitudes of Sound or Noise. ISO/R 532-1966 (E) Method for
Calcul.ting Loudness Level.

_,'nrkIn progress - nntlon_11 and internatlonal:

il National: S3-51 has sent out for balloting a revision of $3.4 Procedures for the

i! Computation of Loudness of Noise. Revision would expand scope. In resolving negatlve
ballots, S3-51 will probably have to change current proposal.

r

7nternatlonal: Pound robin experiments on loudness at short durstlons (Just

completed).

: Future work ,- national:

J
Extension of procedure to sounds with tonal components, temporal £1uctuatlons, and

J .
Ii impulsiveness to the extent that loudness and averstveness are identical with reepect

to these properties.

To the extent that loudness and averstvenees are different, ehese properties would be
handled in _l dlflerent st;indard on sound aversivenens.

Furore Work - International:

Conflict in computed values for loudnees level in ISO R532 should be resolved,
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Title of proposed revised standard:

Pr_cedurs for ComputinR Loudness (A Basic Component of Annoyance) o[ Noiss.

Time requlred to produce the dooument_

2 months

Research required:

Subjective measurements of how annoyance depends on overall sound duration and
fluctuation (including intemittonoy), and how temporal variables interact with level,
spectral features, and background noise.

Subtective measurem_ts of how loudness andeveroivsneea (annoyance) dspend upon tonal
components. In current version of proposed revision of $3,4, sounds wiCh tonal
components are excludQd.

_pecial problems:

Rend co provide for computation on basis of sound power level us La done in ISO 8532.

Possible eonfllct wlch $6.4 (EPNL for flyov.r alrcraftnolae) .......

il z "
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?lannin_ Panel Worksheet HR-12

Technlcal sub-area: Anti,ned to: Or_an,_eatlon to do workz

Annoyance ANSI $3 $3-51

Statement of regulatory and other needs:

Siq_le number description of sound averslveness or annoyance bated upon acoustical
properties. Description w,.a]dquantify relative aversiveness experienced by the
Cvptcn_ listener with provision for typical ac_tvitins.

Exlstln_ !mti_al and.lnternatlonal standards_

ANSI $3.4p ANSI $3.17, ANSI S6;_'_5_Y'R1996 "(Nowdefunct)

Work in profiress - national and intnrnatlonal:

NgS'ha_ ongoing research program wlth respect to subjective effects of tlme-varylng
noise and noise wlth tonal cemponentso

EPA i_ supportlnR evaluation of various tone-correctlon procedures°

Future work - natlonal:

This stsndard_ once promulgated, will need frequent revision as data becomn available
that ere now lacking.

Futurework - international:

Cross-cultural comparisons would help ensure tha_ concordance of national and
international standards does not do violence to particular national needs and/or
idiosyneraeies.

Title of proposed new s.tandard_

Protedurn for the Computation of Sound Aversivenesn,

T_me required to produce the document:

1 year to 5 years depending upon urgency of need.

Raneareh required:

SuhJectlvn measurenlenta of how Bound aversivenese depends on overall duration_ temporal
fluctuations, intermittency, etc. and how tenporal.varlablee interact with level, .
epectrel features, sad background noise. Similar need for sounds with tonal
components. Development of procedures for calculating corrections to $3.4 computation
where needed, Research on the interaction between ongoing activity (speech
co_unicn_ion, eloep_ etc.) and degree of Bound avereivenees.
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Im£ormation on percentage of people who would reach different levels of annoyance as
function of descriptor level and ongoing activity.

Special problems:

Need to ensure agreement with ISO standards now being formulated. Possible conflict

witb S6,4 (EPNL). Current lack of adequate data may neeessltnte some very gross
. estimates if standard Is to be written Irmedlately.

Priority:

2

!r
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PlanninB Panel Worksheat HR-13

i Technical sub-area: Assigned toe Or_anlzatinn to do work."

Annoyance from Time ANSI S3 ANSI S3/SI
Varying Noise

Statement of resulatdr_ a--n'_'o--_h--e_needs:.......................

Deacrlptor(s) and criteria suitable for relating subjective response (e.g. annoyance)
produced by tima-varylng acoustical envlranmants, for both single events and cumulative
exposers. Equipment performance requirements and procedures for measuring tlme-varying

Existing national and international standardsz

ANSI $6.4 ISO R 1996 Work in Progress; Draft ANSI $3._ Auditory Magnitude; Draft ANSI
$3.23 Land Use; S1 WG 62 (S3) Intsgratlng Sound Level Meters; ISO TC431/SDI/NGI8
geviMos of R 1996 - Measurement and Assessment of Community Noise! ISO TC43 SCI/WG2 -
Assessment of Impulsive Noise of a Rapstltlve Nature (helicopter blade slap).

Future _ark - _ntsrnattanal:

Extensions and revisions of above.

.Re.asarch required:

I. Research required to eatabllsh differences, if any, in response to cumulative
exposures having equal average (equivalent) sound level, but substmntlally dlffersnt
statistical characteristics (e.g. cumulative exposure dominated by small number of high
level _Ingle events compared to large number of moderate level single events).

2. Effects of background level and slgnal-to-nolae ratio problems.

3. Hypotheses that annoyance is affected by rate-of-change of sound level era not
validated and need investigation.

4. Uniform procedures for conductlnf¢ surveys of gomm|mity rasponse.arn requlrsd to
allo_ direc_ compsrtean between di£_nr_t surveys.

$. Experimental bean for usa of day/night w_tght!ng in assessing co.reunify renrmnss is
skntchy and 'needs strengthening.

,P,r.in,rtry:

2
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Planning Panel Worksheet HR-14

Technical sub-ares| Assigned. to: OrBani_ation to do work:

Annoyingness and _SI-S3 $3-62

I .Avenslveneas of

i. Impulsive Noise
Statement of regulatory and other n.snds:

The Bureau of the Hines, the Dept. of the Defense, and the Environmental Protection
Agency have expressed a need for a standard to assess the effects of high-energy type
impulses such as sonic booms, quarry blasting and artillery fire. The EPA has
expressed a need for criteria that assesses the general effects of impulsive noise.

Extsttn_ national and International standards:

None

i Work in progress - nation,el and internationals

An ISO standard in in process _or aeeneeing the impulsiveness of helineoptnr noise.

i Future work - nationals

'_ Work will begin in preparing a draft standard with resplct to thl Annoylngna_e/
Averstveness to impulse noise.

!' .........................

: Title of proposed new standardsi;

!: Not decided

l:J Time requt_ed t_ 2,reduce the documontl
i:
_i 2 years
i!

Research required:

More research In rnguired to determlne the beat frequency weighting schemas to assess
the effect 0£ high-energy £mpalaen on ranidential housen.

Prtort.g_:

2

c: -

i i I

r
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Plannin_ Panel Worksheer ltR-I5

Te_chnicalsub-ares: Ansi_ned to: Or_anisatlon to do work:

Ht_lan Response to ANST $3/$2 $3-39 ($2)
V_rati,_

Statement of re_ulatnry and other needs:

Hu_-_nexposure to whole body vibration can occur from structure born vibration being at
the same time the ._:ource of airborne noise, It can also occur as a result of

noise-induced vibration in structures and buildings as for example--house vibrations
caused by low frequency aircraft noise, sonic booms or blast noise, Regulatory4

decisions and enforce ment..ss well as _nvir._.onm__ental _9_ sta.t.ement__on _oise require
standards on:

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

acceptability.
d. Human response to combined noise end vibratinn envirmnments.

Agency needs for:

a. NIOSH, OSBA, DOD, DOT, EPA, MESA
b. NIOSE. OSSA, DOT, FAA, DOD, EPA, MESA
c. NIOSE, OSHA, DOT, FAA_ DOD, EPA,'MESA
d. NIOSE, OSiD_, DOT, FAA, DOD, EPA, MESA

Ex,istin_ national and international standards:

ISO Standard 2531-Z974: Guide for the Evaluation of Human Exposure to Whole Vibration
(i-8011z)(T_ amendments to this standard are near publication); ISO Draft Standard:
cu_de for the Evaluation of Vibration in Buildings; ISO 2631 has been adopted by ANSI

i $3 vote as ANSI Standard and is being processed; SAE Reconm_endtd Practice JlO13: Method
for the Measurement of |_hols Body Vibration of the Seated Operator of Agricultural
Equipment.

_'ork in progress - national and international:

The ISO TC1Og/SC4 is very active wvrkin 8 on amendments to and a long term revision of
2631.

_tors work - flatfomal:

National ANSI activity is restricted to review and comments on the various ISO
decrements under preparation, It is expected that all of these documents will be
procsened as ANSI standards with m:hlor modification,

I ¸ _
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U.S. expertise and general interest in thls area is limited and the 150 activity
provides the better forum for collecting the limited research data and the experiences
wi_h the guides issued,

................. .+

j ucure work - letereatlonal:

TRO work, to which I:.S.research results from DOT, NIOSH, NASA and DOD contribute, will
concentrate on:

(a) collectinR field experiences with existing standard (DOT and DOD application);
application to ride quality in ships and railroads; human response to buildimg
vibration.
(h) Revision of t£me dependency of limit boundaries| treatment of crest factor,
lntermtttency and vibration in more then one direction
(e) extension of frequency range.
(d) Application of guidelines to finer differentiation of environments.

Tltle of preEn,sad new standard:

Guide for the Evaluation of lluman Exposure to Whole Rody Vibration (revised).

Time required to produce the docummlt_

4 years

Research required:

i. Effect of simultaneous exposure to vibration on human annoyance reaction to noise.

2. Acceptability of, or aversion to notse_nduced building vibration. Correlation of
dose response relatlonshlp with standardized snvlronmental descriptors,

,- 3. ,Acceptability of vibration/shocks plus noise impulses in buildings (residential
_'._ homes an well as occupational environments).

4. FleZd studies on ride quallty.
f

5. Study of aversivenass to noise-induced vibration as part of comuntty response
studies to noise.

'i

6. Laboratory and field work onresponse to eomplaxp multtdireetional vibration
envtronments.

,+ _pectal problems:h,

, , Host government agencies involved do mot realise the close connection/interrelation
between noise and vibratiom environments. Rome realise the problem but do not
±:,torprettheir responsibility in the noise area to include vibration environments,

L
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R_sesrch capability and expertise regarding vibration effects _s much more idmited than
eFpertlss in the noise area.

Lack of organized govsrnmen_ programs and/or support:.

P_iorlty:

4
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Planning Panel Norksheet HR=I6

Technical sub-area: Aos.i_nedto: Or_anlzatimn.tp..dowork;

Residential Noise S3/51 See below
Problems .........................................................................

,Statement of regulatory and st,her needs: '

In a recent study by EPA, it was estimated that approximately 75 million people in the
. D.S. live in residentlal areas where the Day-Night Average Noise Level is in excess of

60 dB. For those people, the quality of life has been significantly lowered.
Moreover, whereas noise exposures sufficlenC to induce some degree of hearing loss were
once confined mainly to factorles and occupational situations, the same EPA study
indicates that close to one million people presently llve in residential areas where
noise exposures are a potential threat to hearing. Increased public concern with this
steady growth of environmental noise in residential areas has resulted in a multitude
of regulatory and administrative actions by federal, state and local government
designed to promote a home environment which wlll protect people from noise that may
Jeopardize their lmalth and welfare. _n fact, the Environmental Protection Agency has
vigorously moved to help local government achieve quieter residential environments
through programs such as the development of model building codes, in use regulations of
products used in and around the home and through the development of labeling actions
regarding consumer products which affect the residential environment. Similarly HND
and _NA both are actively involved with the development of buildings. In 1971 the
Department of 1{ouslngend Urban Development (NOD) issued Circular 1390.2 establishing
standards for noise exposure at sites proposed for new construction to be observed in
the approval of all IIUD projects. Now needed are criteria for acceptability of noise
in rooms used for various purposes. With the increase in multtfemily dwellings,
criteria for noise in rooms from which design goals for building elamengs (floor,

_i ceiling, facade and walls) can be developed to protect against intrusions from adjacent
units or from outdoors and insure privacy.

The increased regulatory and administrative actions by federal, state and local
_ governments has created new needs for standards development in many areas such no:

:'r: 1. methods for defining acceptability cl'_torisfor noise in rooms used for various
: purposes;

2, methods for characterizing the noise environments encountered In and around
I ! buildings;

3. methods for assessing the impact in terms of health and welfare effects of
proposed actions designed to improve environmental noises, in residential areas;

4. methods for analyzing and controlling noise propagation within and into building
to pr,,tsmt users against intrusion from either adJaceflt residential units or
outdoor holes sources;

?i

:' //
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5. criteria and methods for lnaur£n_ adsquste privacy:

6. m_thods for qusntifyinF, and characterizing flankins paths in constructed
hi. Jldinp, s;

7. r0ethcsds for evaluaCtn_ compliance with standards embodiQd in bulldins codas for
_oth airborne and struc_ureborne noise; and

I
_. _lt_thcd_ for nssessinF, buildin s systems performance _ toms of user requirements

to i;_sure adsqllate design sosls derived from prnssnt criteria.

Existln_ r_at_ocal and international standards:

_lationnl: ANSI

ANSI Si,4-1971 American National Specification for Sound Levsl Haters

t_Sl SI.6-1967 (P_971) American National Standard Preferred Frequsncles and Band
N1_bsrs for Acoustical Mnasursmencs

ANSI Si.13-1971 American Naclonal Standard Methods for Chn Mossursmlnt of Sound

Pressure Levels (Partial revision of SI.2-1962)

ANN! $3.4-!968 (R 1972) American National Standard Procedure for the Computation
of Loudness of Noise ',

ANSI $3.'5-1969Amsx'icun National S_ondard Mo"hod. f_ i£s Calc-_'a-|;i'-on of th,
Articulation Index.

ANSI S3.17-1975 Hethod for l_tin g the Sound Power Spectra of Small Stationary
Noise Neurons

ANSI $3.20-1973 PsyshoacousCtcal Terminology

ANSI S6.4-1973 ComputinR thu Effective Perceived Noise Lavul for Flyover Aircraft
Noise, Definitions and Procodureo for.

ANSi $3.55 (el) Proposed Land Use Plannins with Respect to Noise

ASHRAE:

ASHRAE 36-72 Methodo"of Testing for Sound 1_Cin g lluntinN, Refrigerating, and
Aircondltion ins Equtpmsnt.

ASHRAE 68-75 Hathod of Tasting Sound Pownr Radiated _nto l)ucc8 from Air Moving
Devices
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_TH:

AsTH C634-73 Standard Definitions o_ Terms Related to _coustlcal Tests of Building
Constractlcns and MateriaZs

^STH E90-75 Standard Recommended Practice for Laboratory Heasuremont o£ Airborne
gnu_d Transmlsslnn Loss of Buildlnp Partitions

ASTH K336-71 Standard Recommended Practice for Measurement of Airborne Sound
Tnstllat_on in Buildings

ASTH E413-73 Standard Clasalflcatlon far Determination of Sound Transmission Class

AHAH_

^HAH RAC-2SR (1971) Room Air Conditioner Sound,.Ratlng.

Internatlcna1: ISO

IRa R31 Part VII-1965 Quantitlss and Units of Acoustics.

ISO R131-1959 Expression of the Physical and SubJecttveMaFnitudss of Sound or
No_ae.

:i IRa R140-1960 Field and Laboratory Heasuremonts of Airborne and Impa_t Sound
Trnnemlsslon.

i;

i IqO 266-1975 Acoustics - Preferred Frequencies for Acoustlcal Heasuremsnts (agrees

_I with ANST c1.6-19_7 (_ 1971)),

i
i ISO 532-1975 Acoustics -Hathod for CslculatlnR Loudness Level.

ISO R717-1968 Rating of Round Insulation for Dwellings.

!_'i T_O R507-1970 Procedure for DascrlhloR Aircraft Noise Around an Airport.

'_ ;_o R1996-1971 Acoustics - Assessment of Noise with RespQot to Community Response.

,. ISO R2204-1973 _uida to cha Haasurement of Acoustical Noise and Evaluation of its
;i rffect on Hen.

I_O 2923-1975 Acoustics - Heaeurament of'Nolsa on Board Vassals.

ISO/TR 3352-1974 Acoustics - Assessment of Noise with Respect to its Effect on tlle
7ntalligibill_y of Speech.

Work in proFraac - nationaZ sod interna¢ional_

NationaL:

AN_I $1 l;_62 Heasurmment _ndtTmmporeZ Sampllng 0£ Community Noise.

;i
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.,_NSI$3 WG 55 Development of Descriptor for Land Use Planning.

ANSI $3-57-Sl Criteria for Room Noise.

Inte_ational:

ISO/DIS '3745 Acoustics Procedure for Describing Aircraft Noisellleard on the
Ground,

ISO Acoustics Guide to the Evaluation or Assessment of Noise.

ISO/TC 43/5C 1: Noise recon_ended Methods /or Measuring the Intelligibility
of Speech.

ISO/TC 43/SC I: Noise WG 15 Ev_luatlon of Fluctuatln 8 Noise for the Assessment of

General Negative Reactloos.

Future work - national:

Need to develop a procedure for asaesste 8 the effects of ttm_-varying noise on
general adversu response to noise. The procedure must account for several

tempera[ factors such as _ntermlttency. range of fluctuations, rate of change
of levels with time. To accomplish thls t_sk the relatlonshlp(s) between steady

state and llltermlttently fluctuatls 8 noise must also he understood.

Need to develop a proceduro for assessing the effects of tonel cos_onents on
general annoyance for both moderate and intense noise levels.

Need to develop a procedure for assessing speech icterfereace associated with
fluctuu_ing nulse.

Need to develop a procedure for aceountln E for nolse generated in hulldlnga
through vibration of but]dln_ structures and plumbing syste_H.

Need to develop temporal and ep_tlal 6a.,pllsg procedures for ch.racterlzleg lloise
in rooms used for vsrlous purposes,

Heed to develop procedure for retlng prfv_cy,

Need to develop uniform and standardized procedures for detraining user
requirements and acceptability criteria.

Future work - internatlonul:

Need for standard method of r_cinE tempo_l factors of noise in terms of their

contribution co general adverbs response (i.e. contteu¢ wurk of ISO TC/43 _C 15
efforts =nd that of ISO TC/43 WG 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 Noise (3-5 years). 3. Method for Heasurtng Room Noise (2-3 years).

Time requlrcd to produce the document:

See above

Research required:

Need to define time-varying parameters of noise and how they affect human response.
(These incl_Jde 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 wlth hearing impairment and
chlldre, with no speech and language. Need to define tonal effects on speech
interference and general adverse responses indicating how tnuch above a level a tone
must be before it makes a difference in evaluation of a room and what correction(e)
should be applied.

Need to define how mnny microphones and their locatlon to accurately characterize _oom
noise (this may be dependent upon purpose of room). Need to assess adequacy of various
predictors (I.e. Is Lea adequate? Is Ldn better? Is an Leq plus a correction for rate
of change of level better? Is A-welghted level sufficient for room characterisation or
Is there anccd to go to more detailed spectral analysis?)

Special problems:

Poor criteria exist at present for describing indoor noise, 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 XZ time?

% Priority:
i
;_ 2

i

i

i

'i /"
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plaor, in F Panel Worksheec fIR-17

Technical sub-area: A.alBned _o: Or_eeleatiou eo d,o work;

_I pep lr._rference ANSI-S3 New In

Stacc_ei_ of resulator }' add o_ther e_eedB*.

Ep^ pa_t_ui8rly_ ae wall ae IlUD end DOT_ l_eed more ecmplete criteris for hehsvieral
_en_g _od chnuge In nleep etsRe oeu_ed hy noise° The e_sodard sheuZd Bpecify
_Lev_:-s _',_d dureti_ea that produce s_fen_.s in veri_ue perna_s_es o_ r.he exposed
po_ul_t i_o _

,Exlr,tln_ nnclonsl and Internaclnnal standards:

No national stnednrds or Intermetlonal standard.

_1orkIn pr.o_gress-national and international:

' F,urmpeen economic cut,unity task group is working in this area.

f Future work - national:

None entlnlpated.

Future _ork - Interna.cl,on_._.:

EEC task force uill produce report in abou_ four years.

Title of p,rop,oeed new standerd_

No'ise-lnduced ,qleep Disrupeloe.

Tlme required to produce the dec,umeot:

10 years? ?

Research rec_ulrsd:

R_fene_ of' noise on behavloral ewakeelng. E_feeCs o_ noise on change o/_ e_enp stage.
! . Effects of noise on ,_leepin the house (as opposed to laboratory). Consequennes of

I_ notee-_nduced sleep disruption (after-effects) in terms of performance decrements end
adverse effects on health end wall-bsleg.

,qpeclelproblems:

Research is very eoet_y.

Priority:

ins8 _nrm
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Plannin_ Panel Wor,l_,sheet tiR-18

Technical sub,ya,res,:............ Asslaned Co: Or_anlzatios to do workt

Annoyance and Behavioral ANSI-S3 New _G
Response

Statement of regulatory and other needs:

Establish guidelines for defining and measuring human behavior and attitudinal
•responses to environmental noise, Uniform definitions would be established for
relevant response sad intervsnlng variables. Basic methodology would be proposed for
measuring and assessing these variables _n order to minimize response biases and
facilitate comparisons of data among different studies of nolss _mpact on ha_an
response and attitudes.

Extettn_ national and int,arnational standards|

Organization of Economic Cooperation end Development - OECDguidelines,

Wprk in pro_re,se - natlon,al and,,,Internatlonal_

TC 43 WG 18-150 Co.unity Noise,

European _conomtc Community (EEC) being organized.

,Future wo,rk - national:

Rstabllsh a working group under $3.

Title o_ proposed new standards

Guidelines for Assessment of Human Behavioral and A_titudinal Responses to
Envlronmental Noise.

Time required to produ.oe the dgF,ument_

%; 1-2 years

,Resea,rch,re_uir, ed:

Laboratory and field studies to establish number and level of notes exposure trad_-
, offs in respect to annoyance and behavioral responses. Also the effects o£ peak versus

u.eerage exposures, time of day, ambient leve_e versus noise source lovels_ type of
ncrtvlty affected and outoide varou_ 1aside noise relationships,

l .Priority:

_i Near future

r

/
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Plann_n8 Panel Worksheet fiN-19

Technical sub-area: A_sdBnqd tot OrBanlzatlon to do work:

Speech Interference ANSI-S3 $3-49 sad $3-59

_Lat_._c_l,!,lty.f re_ulu.tory and .other needs:

_e_r_?.atory, health and welfare, and compensatory agencies responsible for interpreting

_he i.ifectlvenens of speech communications based on knowledge of existing speech ned
no/as |evels. For example, those who can predict effectiveness from existing standard

on Arth:ulntion Index (S3.5-1969) for Speech Interference Level (ASA 21, ]977;
53.J6-t977) need standardized methods of measuring speech level and the aspects o_
no Lse #0vsls that affect the masking of speech.

E_xls_tln_ national and international standards:

i 53.5-1969 Methods for the Calculation of the Articulation Index
L $3,14-1977 (ASA 21-1977) Standard for Fating Noise with Respect to Speech Interference

Work...inprogress - national and international:

National S3-59 Measuring Speech Level

: Time required to produce the document:

3 yesrs

[ , • • =,

Research requlredz

Exlstlng standard_ need continued evsluatlon_
=, , , ,

Priority:

,,, ,,,
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Plannin_ Panel Worksheet NR-20

Teehnlcal sub-area: AsslBnnd to: Orsanlzstlon to do work:

Speech Interference A_SY-S3

,Starkest of regulatory and other needs:

hsenclee responsible for guaranteelng adequate speech communication effectiveness based
on measures of ambient noise levels only.

Exletin_ natio.al an.d,in.ternational standards:

NaClonal $3,14-1977 (ASA 21-1977) Standard for Ratlng Noise vlth Reopect Co Speech
Interference

. , ., ,

: Work in progress - national and Internstlonal:

! None

' Spec Is1 problems :

'! Thls otendard should be revleed at some future data to include the effects of room
i!' cneleaures especially reverberation.

li
_; Actually it works pretty well now accordln 8' to recent validation by If. Lcvltt_ eL el.
!*

1i

ii
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Planeln_ Panel WorkshseC HR-21

T_ehelcal sub-area: Assigned t_: Or_anlzatlon to do work:

Speech'Interferance ANSI-S3

Statement of regulatory and other need_:

Agencies responsible for guaranteelng an adequate acouutlc environment for
communicating "everyday speech."

Exfstin_ national and Internatlonal stundardu:

53.2-1960 (R1971) PB; $3.5-1969 AI; $3.16-1977 SIL

W_o_rk_ progress- nutlonsl and Incernutlona1|

no1_n

Fa_uze wo,rkZ na_ig,na1:

no_e

Title n,f proposed new standard:

Everyday Speech Intelllglbillty

Time required to produce the document: "-

2 years

Research required:

Nonn

Special problems:
t

Decide between uue n_ CtfA_A/CID/MRL _v_ryday sencencus _u_ 3_N upeech purcap_lon ill
noise (SPIN) tes_ vhich accounts £or Z_t_aistlc bucks_ouud of listeners.

PrioriC_|

4



Plannln_,Panel Workahmet HR722

echnlealaub-arsa_ Aaai_sd tos Or_anizatlon to do_rkz

Speech _nCerferance-- ANSI-S3
Time Varying Nolse

Statement of regulatory and other n,a,md,az

Agencies raspons£ble for generalising speech cor_unioation effectiveness evaluation
methods developed for steady state noises to anvironmeuts characterized by time varying
noises.

Exiatin_,natinnal and intematLonal standards|

None

Research required:

Determine use, duration and amount of ehnnsee in nmbleut Imvml that will effect a
change In vocal effort of live talkers in the envlronmQnt and/or a change /n the volume
control on a radio/tv/recording pluybaek.

I(

I,!
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Plannin8 Panel Ro,rksheet HR?23

Technical sub-area: Aeoi_n!d eoz OrBaptzacion _o.do work:

Speech Interference ANSI-S3 g3-36
Levels for Hear/rig
Impaired

Statement of re_ulacor_ and ocher needs!

Agencies responsible for guaranteeing adequate acoustical _nvironmenc for everyday
speedy eommuniaactcae for the Cecal population including the aged and the hearing
impaired.

TiCIe of propoaadn,ew acandard_

Speech Interference Levels Generalized for Various Degrees og Hear_n 8 _mpatrmsnC.

Time required co produce the, docmcancz

4 years

Research requtredz

Determine inceraecion of noise levels (especially comparing speech), he'ring
impairment, and use of hearing aids for _1 cypea end daRreaa of hearing laaa (for
speech).

Spaelel probl_a:

If inCeracetone _ncluda hearing aide, epp_gval of dealer associations atgh_ be
required.

Priority:

6
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Plannlnfi Panel Worksheet IIR-24

Technlcal sub-area: Assigned to: OrBanlzatlon to do work:

Speech Intelligibility ANSI-S3

Statement of reRulatory and other needs:

Regulatory groups responsible for run,nucleation effectiveness In noisy work spaces

(U.S. 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) agencies responsible for compensation claims (private agenctes_ states, federal
- U.S. Department of Labor, Off. of Workmen's Comp. Mll. - 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 speech communication
effectlveness.

Exlstln_ national and international standards:

ANSI S3.2-1960 (R1971) Method for Measurement of Monosyllabic Work Intelligibility

! Work in progress - national and international:

i
ISO version of $3.2-1960 (R1971)

_! Future work - international:

_i None

i,!
i:i Title of proposed new standard:

_ • Speech Intelligibility Tests Using Closed Set Responses (Modified Rhyme Test)

";:, Time required to produce the document:

:il TWo years
r

Research required:

None for normal hearing population, Inclusion word foils, testing for words that
look alike to speech (llp) readers for hard-of-hearlng population.*

• Vtsemes or homophemes (bike/mike/pike)

Priorlty:

4

,d
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P_ann_q_i P_uw.lWork.herr HR-25

Technical,mJb-area: Assigned to: Or_anizatlon co do work:

Speech _m_unlc_ t_on ANSI-S3

Stat_ent'_of regulatory and other needs: ,

,Nurvey_,o_£mmte up to 20 milllon Americans have hearing _mpalrmcn=s chat =auoe 1
d_ ,_i,_,E._.m:y_inunderstanding spooch. Those dlfflouktles are compounded by the masking
ell.ors,of :noise. Regulatory agenclesp and par_cularly _tho:EPAsneed crl_erla for
speech :intelliglbllity ,of hearlng_preducto. The standard -should :ptovlde _nforr, a,tlon on
sentence and monosyllabic dleorlmlnatlon _n various levels and spectre of _nolee, for
various amounts .ofhearing loss at various _audiomo_rlo,frequenelee. Curves ,shouldbe
provided for unaided and alded opeoch dleer_Inatlon.

Exlstin R,nstlnnul a,nd Internn_.lunel, otandardo:

None

Work :in pre_reso - .natlonal an.d intornetlona1|

None

Future,work - natiganl:

'None

Future.work- Internetlonal:

:None know_.

.Title .of ,pro_oemd new _scnndard:

Predicclon of Speech Diserim_netlen in Noles of Hearlng-Impelred Individuals.

T.bne required to produce the doF,um...nc:

Two -,three yearn.

:Research required:

Relatively llttlm oddltlonsl research is neesooery. San_snoe diecrtmins_ton data may
be needed for mild-to-moderate ImpaLrm_te _n .speach-_o-no_ae ra_/ea of :about 0 to +20
dB.

Special ,problems:

May be,obJectlons 'by the _hsarlns-_ald Industry,
. ................ . ...... ,+.. ...... • .

• Prinrit_:

3
i .' .......... .

: i
x ......



Appendix A5
PROJECT DOCUMF_TATION_NOISE CONTROL_LENENTS

The following pares contain the updated versions of the Planning Panel
Worksheete for Noise Control Elements, A sample workeheet nan be _ound in Section
1.3, Under "Prlorlty'*projects are rated on u scala of i to lO, and i is highest
prior_ty. For identification purposes, the _nrkshumts have been given the cede NCE
(Noise Control Elements) followed by sequential numbering.

I/
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rlannln 8 Pnnel Worknheet NCF.-1

Tschnleal sub-area: AsDi_ned to: Or_anlzatlsn to do work:

No_se Reduction by Prefab- E-33.03 and S1 To be decided
rlcsted Barriers (See WorkAheet PA-22)
used Outdoors "_'

_Se_aC_emencof reRulator _ and other needs:

i, Caedldata for labeling by EPA.

2. Znformstion needed for design purposes.

Exletln_ .hatless1 and international Btandsrds:

None

Work in progress - national end inc_erna.tional:

Flea is believed to have sponsored rangerch /n thls ares.

T.Ime..rsqulred .Co produce the dontmant :

Wlthln 3 years.
•,. ,,, ,

Re.catch rsq.ircd:

A teat method Co evaluate the differ_ee _n airborne sound propagation, under
specified condlelons outdoors, with and without the test barrier in the propagaClon

path.

Special p,roblems:

i The difficulty of working With a CcsC barrier Of sufficient eise to be effective
(£.o.t unl/mitod by flanking around the ends); it is not easy to _nstall and remove

i " euaha ctructura for testing.

Priority:

i 1or2.
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Plan, in8 PaneZ WorksheeC NCE-2

Tsc_micaZ Sub-arul Ana,i_ned _,o! OrReniJacinn co do _rk:

Field Teen to Verify E-_3.03L
• Enclosure Porfo_ance

Statement. of resulatory and ocher needs:

-People who usa manufactured audiomecrie enclosures need a field procedure co vari£y
chaC an installed encZosure provides the noise reduction specified for ic.

,_xl,sCin8 national and incernnciorml standards:

E J96-77 Laboratory HeasuremenC of the Noise Reduction o5 Noise IOOZAC_S _nclosuru.

_ork in prosrees - national and incnrnaclomsl:

: E-33.03L will undarCakQ chin charge _mmod_ecely.

Sneciol problems: .,.

Provle:ton oF suitably dlf_use sound flolds'In ainu Co alZov accurate snnaeuramsmc of
Noise Reduction.

:: PrloriCy :

"_r

/..
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Plannln_ p:1ncl Worksheet NCE-3

Te_hnlcal sub-area: 68al_ned to: Or_ani_atinn to, do work;

Re_lecc_ons of Dleorete E-33
Angles

Statoment nf regulatory and other needs:

treed test method and "effectiveness rating" for sound absorption materlals used on
c_llng_ _at ,_I:_ in open offices and other typos of sparse where control of
speciEic sound raflecclons is important.

Both laboratory and f'ieid test methods are needed.

Existln_ national and international standards:

None.

Work in pcoBrass - nat.innaland int_rnatlonaZ:

f
I E-33.01 Task Group is working in this area. Needs encouragement. A number of

different teat methods have appeared _n the literature, but nIX have limitations,
i

] with respect to limited frequency range or requirements tot extenelvs (or axotlc)
!. instrumentotlon, partlculerly for fleld tests..

i Future work - natlonal:

E-33.0X Task Group will continue to note end evaluate propoeed teat procedures from .
the technical literature, for adoption by ASD[o

Future work - Internatinna1:

Unknown

Research required:

Various ingenious suggestions have appeared in the literature. Research is needed to
evalu, te and refine the bast of these methods and adapt one or more for lab and field
testing for ASTH/EPA purposes.

Special problems:

*Typical Ximltatlons on low-frequency range of teecep and amount of equipment
raqulred.

,/
Pr in rity :

/f



P¼annlnf Panel Worksheet NCE-4=

Teehnleel sub-area: As.si_nadto." Or_anleatlon to do work:

Impact Sound Trnnsmlsslon E-33.03

• Statement of re_ula,tory and other anode,'

I. Buildlng Codes. (both laboratory and field teat procedure)

2. Tests for compllanca with specifications.

Exlatln_ natlonnl and internatinnnl standard.s:

1. ISO 140

2. ANSl/ASTH E-492-73T Laboratory Measurement of Impao_ Sound Transmieainn using ISO
Tspplng Machine.

3. " Two ASD4 proposed Methods of Laboratory Measurement of Impact Sound Transmission
using A/ternntivos to the ISO Tapping Hnehlnn (1977).

Work In progress - nacionnl and international:

Studies st Chalmers Inetitute in Sweden end Centre Seleatifique at Technique de

i_. Bntlment (CSTB at Grenoble, Francs) proposed modified tapping machine.
i

ASTM Tnsk Oroup on Alternate Impact 'TeenHnthode

Internstlenal & European national efforts continuing, trying to find eultabln

replacement for TSO tapping machine and tlmt procedure; rather low priority.

-_ Future work - international:

_ Further studies of modified tapping machine, bu_ at low priority level, at Cholmers
:_ Institute & CSTB.

Title of proposed new stan_dard:

Laboratory Measurement of Impact Sound Transmis_inn Through Floor-Ceiling Assemblies
Using n Nodified Tapping Machine

Tlw_: required to _roduco document :

i-2 years.
.................................... _=_..............................

• ?.._aarch reRuired:

_. Research to valldace the physical ohorectnrietice of the ASDf proposed modified
• tapping machine asainae cu_rent-atylo shoes _n North America.

t
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2. Develop test measurement procedure for measuring _Jllpact sound trans_flissioo in
fleld Under noisy background condltlcn_,

gpiolel probleme_

1. An Impacting deviem thsc simulates live footfalls may not generate high enough
"Impact sound levels to be accurately msceured t_ the field with high background
noise. (Ree research above)

2. A standard impacting device nan simulate only o_e kind of t_pect, whereas in real
lifm ther_ may be eeverel kinds of annoying _paote,

er inr tt_,, :

1

50 ¸
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Plannln_ Panel Worksheet NCE-5

Technlcal sub-area: Assigned to: Organization to do work_

Transmission Loss of Building E-33.03
Facades

of r  .i torz o herneeds:
Exterior bulldln_ components (e.g., windows, doors) nan be adequately tested by the
*ASWf E 90 method. The subject standards intended to evaluate the airborne sound
attenuation of the building shell as a whole.

Existin_ national and international standards:

leo 140 (formerly DIS 7); one of the nine parts of this standard prescribe two
alternative procedures (one using trafflc selma, the other using a loudspeaker signal
a_ the sound source) for measuring thn attenuation of building facades| the lariat
method permits measurement of a spsnlfic angle of incidannn.

l_o_rktn progress - natlonal and.interr_tlonal!

i:
E-:13.03 Task Group is working on an ANTM vnrslon of the ISO standard

i_! Speclal problems:

i. Supporting loudspeaker as signal source outside Upper Floors of hlgh buildings,
and/or use of airborne sources.

2. Ambiguity of incident sound at near-grazing Incldancn_ particularly when a £acade
embodies decorative elements, rather Rhan flat plane surface.

....
1

J
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P1_nnln_ Panel Worksheet NCE,-6

Ten_nlcal sub-area: Assigned to: Organleat_on to do work:

Surface Nolee Generation on E-33

floors and floor coverings

Statement of regulatory and other needs:

I. Possible cnndldate £or lahellng by EPA.

2. Methods for evaluating the e_foctlvonass of floor coverings in reducing footfall
end snufflln_;noise in the room whore they are installed,

+'_-st,,'+In+p_n:l,tlonal, and internetinnal .tandamd., +---

There is an Austrian method, u_111eing a wooden chair sliding alan8 th, +1oar to
generate scraping noise which 18 measured in _he name room. The me_hod has not yet
been adopt:ed as e standard.

No I._ostendard.

No /u_erinan standard.

":Work in pro+ross - national and Ineernat_ona_
Norm. Several years ego an A_TH workln8 _rm_p t,_o working on an adoption of the
Auetrlan Hechod manelnaed above, but _he ef£ort was abandoned for lack of often 8
In,ernst.

prlor.ity:

Low

=, ., ,, ,.,

J
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Plannln_ Panel Norksheet NCE-7

Technlcal sub-ares: Assi_nnd to: Or_anlzatlon to do worl::

Evaluation of Airborne Sound E-33.03L To be decided
Insulation Hachtnery Enclsoures

F_Istln_ natlonal and InternatlonaZ ,standards:

AS'rIqE-597-77Tis partlally nppllcable

Work In pro_res,s.-natlonaZ and international:

E-.33.03L expects to consider this problm in the near future.

Pr_tority:'

Low
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Plannin_ Panel Workeheet NCE-g

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

Vibration Isolators E-33.08 To be decided

Statement of regulatory and other needs:

1. Candidate for labeling by EPA
2, Sta_dardspeclflcatlon for spring isolators
2. Method to evaluate & describe non-linear vibration isolators.

Existing national and international standards:

, ANS $2,8-1972 Guide for Describing the Characteristics of Resilient Hountinge,

Work in progress,- national endlnternetlonal:

None

Special problems:

Perfo_ence is affected by churAeteT_t£es of the structure on which the isolators
and equipment are mounted,

Priority:

low priority

J
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Plannin_ Panel Workshost NCE-9

.T,aohnical sub-areal Aaei_nod to: OrBaninatton to do work:

Damplog Hotoriuls E-33.03N Task Group M

Statement, of ru_ulator_ needs:

, i. Candidate for labeling by EPA.

2. Need applications guidance - i.e. How do you interpret data eo no to convey
subjective evaluntlcn of noise control rasulRs.

Exlstln_ ,nationaland international standards:

1. 92. 9 - Homonclatura for specifying damping properties of materi_ln.

Note in progress - national and international:

1. ASPM Task Oroup E-33.03M ie working in this area.

2. International: unknovn.

Time require.d to prodac,o the document:'

,:_ less than 3 years.

_' Research required: , ,
/

_: Develop adequate teat method

:J

_; Special problems:

_ Tampnraturu control; constrained layer damping; 'o_ple ament_n g may e_fect test
!ii rasulCn.
!! ,, ,

:!_ prinr_t_v:

low
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