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The American National Standards Institute, Inc. (ANSI) is the national coordinator
of voluntary standards development and the clearinghouse in the U.S.A. for
information on national and international standards.

The Acoustical Society of America (ASA) is an organization of scientists and
engineers formed in 1929 to increase and diffuse the knowledge of acoustics and
to promote its practical applications.
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ANSI/ASA S12.9-2013/Part 1
(Revision of ANSI S12.9-1988/Part 1)

AMERICAN NATIONAL STANDARD

Quantities and Procedures for Description and
Measurement of Environmental Sound -
Part 1: Basic Quantities and Definitions

Secretariat:

Acoustical Society of America

Approved on February 27, 2013, by:

American National Standards Institute, Inc.

Abstract

This standard provides basic quantities for description of sound in community environments and
general procedures for measurement of these quantities. Based on these quantities and procedures,
compliance limits of sound may be specified by cognizant authorities and conformance with the limits
controlled for purposes of environmental assessment, regulation, and land use planning.
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AMERICAN NATIONAL STANDARDS ON NOISE

The Acoustical Society of America (ASA) provides the Secretariat for Accredited Standards
Committees S1 on Acoustics, S2 on Mechanical Vibration and Shock, S3 on Bioacoustics, S3/SC 1 on
Animal Bioacoustics, and S12 on Noise. These committees have wide representation from the
technical community (manufacturers, consumers, trade associations, organizations with a general
interest, and government representatives). The standards are published by the Acoustical Society of
America as American National Standards after approval by their respective Standards Committees
and the American National Standards Institute (ANSI).

These standards are developed and published as a public service to provide standards useful to the
public, industry, and consumers, and to Federal, State, and local governments.

Each of the Accredited Standards Committees (operating in accordance with procedures approved by
ANSI) is responsible for developing, voting upon, and maintaining or revising its own Standards. The
ASA Standards Secretariat administers Committee organization and activity and provides liaison
between the Accredited Standards Committees and ANSI. After the Standards have been produced
and adopted by the Accredited Standards Committees, and approved as American National Standards
by ANSI, the ASA Standards Secretariat arranges for their publication and distribution.

An American National Standard implies a consensus of those substantially concerned with its scope
and provisions. Consensus is established when, in the judgment of the ANSI Board of Standards
Review, substantial agreement has been reached by directly and materially affected interests.
Substantial agreement means much more than a simple majority, but not necessarily unanimity.
Consensus requires that all views and objections be considered and that a concerted effort be made
towards their resolution.

The use of an American National Standard is completely voluntary. Their existence does not in any
respect preclude anyone, whether he or she has approved the Standards or not, from manufacturing,
marketing, purchasing, or using products, processes, or procedures not conforming to the Standards.

NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures
of the American National Standards Institute require that action be taken periodically to reaffirm,
revise, or withdraw this Standard.

Acoustical Society of America
ASA Secretariat

35 Pinelawn Road, Suite 114E
Melville, New York 11747-3177
Telephone: 1 (631) 390-0215
Fax: 1(631) 390-0217

E-mail: asastds@aip.org

© 2013 by Acoustical Society of America. This standard may not be reproduced in whole or in part in any form for
sale, promotion, or any commercial purpose, or any purpose not falling within the provisions of the U.S. Copyright
Act of 1976, without prior written permission of the publisher. For permission, address a request to the Standards
Secretariat of the Acoustical Society of America.

Documents

Document Sharing Hub

Full document details: ANSI ASA S12.9-2013 part 1


http://www.avadocuments.com/doc/ansi-asa-s12-9-2013-part-1
http://www.avadocuments.com/doc/ansi-asa-s12-9-2013-part-1

Contents

L S To o] o -SSR 1
2 NOIMALIVE FEIEIENCES ....eei ettt ettt be e s s rbe e e sabe e e sanesbeeeneeas 1
3 Definitions, nomenclature, and mathematical descriptions .............cccoiiiiriii i, 2
O o = =T TSRO PR PP PPRP 2
0 T B 1= 01 1[0 L S PO P R OP SRR 2
2 (o]0 =T g o] = LU= T PP U SRR PR 7
3.3 Mathematical deSCHPHONS ......c.eiiiiieee e e e s 9
4 Instruments and CalibDration ...........coooi oo 10
o B 1= 1= - PP PR SRR 10
2 O 11101 - (o] o R 11
L |V 1= =T U (=T g1 o (ST 12
L T € 1= 0T | R RS 12
5.2 Measurement POSItIONS .........oiiiuiiiiiii ettt 12
5.3 Meteorological CONAItIONS .......coueiiiiiiiiie it be e e saneas 13
5.4 Measurement of time-average sound level or sound exposure level ...........ccococeiiiiieennnen. 13
5.5 AQJUSIMENES ... s 14
6 INnformation t0 DE rECOITEM ........coiiiiiiiee e e 14
6.1 General INfOrMAatION. ......c.eii e 14
6.2  Specific temporal, terrain, and atmospheric conditions prevailing during the
LT T UL =T o g =T o (PR UPPPPPRPRS 14
Annex A (informative) Some quantities used for various noise assessment puUrpoSES ..........ccceeeueene 15
W B O o1 111U o TU 3 =To 1 oo [PPSR 15
A2 SiNGIE BVENT SOUNDS.....ooeiii ittt st e et e e bt e e e be e e neeesaee e e sneeesneeeeeas 15
A3 LONG-TErM ENVIFONMMENTS ...eoiiiiiiiiiitiee ettt e e e s e e e e e anre e e e e neeas 15
A.4  Special sound measurement SItUALIONS .........ociiiiiiiiiii e 15
Tables
Table 1 — Quantity symbols and unit SYmDOIS. .........ccoiiiiii e 8
Documents

© 2013 Acoustical Society of America — All rights reserved i )
Document Sharing Hub

Full document details: ANSI ASA S12.9-2013 part 1


http://www.avadocuments.com/doc/ansi-asa-s12-9-2013-part-1
http://www.avadocuments.com/doc/ansi-asa-s12-9-2013-part-1

Foreword

[This Foreword is for information only, and is not a part of ANSI/ASA S12.9-2013/Part 1 American National
Standard Quantities and Procedures for Description and Measurement of Environmental Sound - Part 1: Basic
Quantities and Definitions. As such, this Foreword may contain material that has not been subjected to public
review or a consensus process. In addition, it does not contain requirements necessary for conformance to the
standard.]

This standard comprises a part of a group of definitions, standards, and specifications for use in noise.
It was developed and approved by Accredited Standards Committee S12, Noise, under its approved
operating procedures. Those procedures have been accredited by the American National Standards
Institute (ANSI). The Scope of Accredited Standards Committee S12 is as follows:

Standards, specifications, and terminology in the field of acoustical noise pertaining to methods of
measurement, evaluation, and control, including biological safety, tolerance, and comfort, and physical
acoustics as related to environmental and occupational noise.

This standard is a revision of ANSI $12.9-1988/Part 1, which has been technically revised.

This standard is the American National counterpart to International Standard ISO 1996-1:2003, with
appropriate modifications to conform to American procedures and practice. This standard provides
basic quantities and general procedures for the description and measurement of environmental sound
in a community.

At the time this Standard was submitted to Accredited Standards Committee S12, Noise, for approval,
the membership was as follows:

W.J. Murphy, Chair
S.J. Lind, Vice-Chair

S.B. Blaeser, Secretary

3M Occupational Health & Environmental Safety Division...............ccccccoiiiiiiiiinniee E.H. Berger

Acoustical Society of AMErICa.............ccooiiiiiiii e R.D. Hellweg
................................................................................................................................................ D. Lubman (Alt.)

Air-Conditioning, Heating and Refrigeration Institute ....................cccooii e S.J. Lind
.................................................................................................................................................. D. Abbate (Alt.)

Air Movement & Control Association, INC.................cccoiiiiiiii i J.A. Brooks
................................................................................................................................................ M. Stevens (Alt.)

American Academy Of AUdIOIOQY ........cooiiiiiiiiiiiii e D. Ostergren
...................................................................................................................................... S. Gordon-Salant (Alt.)
American Academy of Otolaryngology - Head and Neck Surgery.............ccccconiiiniiinceneennnn. R.A. Dobie
.............................................................................................................................................. L.A. Michael (Alt.)
American Industrial Hygiene Association...............c.ccooiiiii e D. Driscoll

............................................................................................................................................... S.N. Hacker (Alt.)

American Speech-Language-Hearing Association ................ccocoiiiiiiiiiiiiccc e L.A. Wilber
................................................................................................................................................ N. DiSarno (Alt.)

CaterPillar, INC. ... st b et e et snbe e e e s K.G. Meitl
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Compressed Air and Gas INStitute.............ccooiiiii e R.C. Johnson

........................................................................................................................................... D.R. Bookshar (Alt.)
Council for Accreditation in Occupational Hearing Conservation................cccccoceiniieniiiniennnen, VACANT
................................................................................................................................................. L.D. Hager (Alt.)
Emerson Electric — Copeland Corporation ...............ccoceiiiiiiiii e A.T. Herfat
............................................................................................................................................ G. Williamson (Alt.)
ETS — Lindgren ACOUSTIC SYSTEMS .........cocooiiiiiiiiiiice e e D. Winker
.................................................................................................................................................... M. Black (Alt.)
Lo o (o 311 (o] o | SRR B. Moulton
G.R.A.S. Sound & VIBration............ccocooiiiiiiiii e e J. Soendergaard
............................................................................................................................................. B. Schustrich (Alt.)
GE AVIAHION ... et ettt n R. Majjigi
.................................................................................................................................................. R. Babbitt (Alt.)
GENEIAI IMOTOIS ... ..ttt et b e e e ae e e sbe e s ae e e a b e e e b e e sab e e s aneesaneas D.B. Moore
Harley-Davidson Motor COMPANY ............coocuiiiiiiiiieiieee ettt VACANT
InfoComm International ... e R. Derbyshire
.............................................................................................................................................. J. Bocchiaro (Alt.)
Information Technology Industry Council ................ccooiiiiii e W.M. Beltman
............................................................................................................................................. J. Rosenberg (Alt.)
Institute of Noise Control ENGIiNEering ............ccociiiiiiiiiiiiiii e R.J. Peppin
................................................................................................................................................ B. Tinianov (Alt.)
International Safety Equipment ASSOCIation .............ccccoooiiiiiiiii e J. Birkner
................................................................................................................................................. C.Z. Fargo (Alt.)
JONN DIBEIE...... ..ot e e s e e s e e e e s e e e e e e K.B. Washburn
..................................................................................................................................................... K. Cone (Alt.)
National Council of Acoustical Consultants................coooiiiiii e J. Erdreich
............................................................................................................................................... G.E. Winzer (Alt.)
National Hearing Conservation ASSOCIation................c.oooiiiiiiiiiiiiic e P.A. Brogan
National Institute for Occupational Safety and Health.....................cccie W.J. Murphy
............................................................................................................................................. E. Zechmann (Alt.)
National Institute of Standards and Technology — National

Voluntary Laboratory Accreditation Program................cccooiiiiiiiiiiiini e B.A. Sandoval
National Park SEIVICE............ccei it M. McKenna
................................................................................................................................................. K. Fristrup (Alt.)
Noise Control Engineering, INC. ...t M.A. Bahtiarian
.................................................................................................................................................. R. Fischer (Alt.)
Noise Pollution ClearinghoUSe ................ooiiiiiii e e L. Blomberg
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.............................................................................................................................................. L. Harbaugh (Alt.)
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Power Tool INStItULe, INC...........oooiii e W.D. Spencer

.................................................................................................................................................. M. Hickok (Alt.)
Schomer and AsSOCIates, INC. ... e e P.D. Schomer
Sperian Hearing Protection, LLC ............cooiii it R. Ghent
....................................................................................................................................................... B. Witt (Alt.)
ULS. AP FOFCE ...ttt et e et e e st e e e et e e e snbe e e e sbeeeeennbeeenans R.L. McKinley
.............................................................................................................................................. H. Gallagher (Alt.)
U.S. Army Aeromedical Research Lab ..................ccooiiiiiiiii e W.A. Ahroon
U.S. Army Construction Engineering Research Laboratory ................ccocccoiiiiiiiiniin e, M.J. White
.......................................................................................................................................... M. Swearingen (Alt.)
U.S. Army Public Health Command.................ccociiiiiiiiii et C. Stewart
............................................................................................................................................. M. Grantham (Alt.)
U.S. Army Research Laboratory, Human Research and Engineering Directorate...................... J. Gaston
.............................................................................................................................................. M.S. Binseel (Alt.)
U.S. Department of TransSportation...............ccooiiiiiiiii e K. Grasty
U.S. Naval Surface Warfare Center - Carderock ..............cccoeuiiiiiiiiiiiiiiniee e M. Craun
Université du QUEDEC ETS ...t J. Voix
.................................................................................................................................................... F. Laville (Alt.)
Individual Experts of Accredited Standards Committee S12, Noise, were:

P.K. Baade W.W. Lang R.J. Peppin

E.H. Berger D. Lubman J. Schmitt

B.M. Brooks D. Michaud P.D. Schomer

A.J. Campanella N.P. Miller L.C. Sutherland

L.S. Finegold W.J. Murphy W.R. Thornton

R.D. Godfrey M.A. Nobile L.A. Wilber

R.D. Hellweg G.E. Winzer

Working Group S12/15, Measurement and Evaluation of Outdoor Community Noise, which assisted Accredited
Standards Committee S12, Noise, in the preparation of this Standard, had the following membership:

P.D. Schomer, Chairman

L. Blomberg K. Grasty D. Michaud
B.M. Brooks R.D. Hellweg N. Miller

G.A. Daigle G. Hessler E.T. Nykaza
S. Fidell R. Horonjeff L. Pater

L.S. Finegold S. Lind K.S. Pearsons
L. Goodfriend G.A. Luz E. Ryherd

Suggestions for improvements of this standard will be welcomed. They should be sent to Accredited
Standards Committee S12, Noise, in care of the Standards Secretariat of the Acoustical Society of
America, 35 Pinelawn Road, Suite 114E, Melville, New York 11747-3177. Telephone: 631-390-0215;
FAX: 631-390-0217; E-mail: asastds@aip.org.

Documents

iv © 2013 Acoustical Society of Arraiica — All rights reserved )
Document Sharing Hub

Full document details: ANSI ASA S12.9-2013 part 1


http://www.avadocuments.com/doc/ansi-asa-s12-9-2013-part-1
http://www.avadocuments.com/doc/ansi-asa-s12-9-2013-part-1

Introduction

This standard describes basic quantities and general procedures for assessment of sound with
respect to community response. Research on the ways in which people and communities are affected
by common everyday noises in the environment has led to a variety of measures for assessment of
different types of noise. The variety of measures has introduced some confusion about the relationship
among the measures and their applicability for specific purposes. This standard defines consistent
measures for physical quantities that may be used to measure and assess environmental sound.

Time-average A-weighted sound level is adopted in this standard as a basic quantity for all community
sound except high-energy impulsive sound. A C-weighted sound exposure level is used to describe
high-energy impulsive sounds such as blasts or sonic boom, and it may be used to describe other low-
frequency sound sources such as industrial processes, transportation sources and electric power
generating facilities. The Annex provides information concerning some of the basic quantities that
have been used to describe certain environmental sounds.
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