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American National Standards Institute, Inc.

Abstract

This modified Nationally Adopted International Standard specifies an engineering method for calculating
the attenuation of sound during propagation outdoors in order to predict the levels of environmental noise
at a distance from a variety of sources. The method predicts the equivalent continuous A-weighted sound
pressure level (as described in parts 1 to 3 of ISO 1996) under meteorological conditions favorable to
propagation from sources of known sound emission.
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AMERICAN NATIONAL STANDARDS ON ACOUSTICS

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.
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Foreword

[This Foreword is for information only and is not a part of ANSI/ASA S12.62-2012/ISO 9613-2:1996 (MOD) American
National Standard Acoustics — Aftenuation of sound during propagation outdoors — Part 2: General method of
calculation.]

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 an editorially modified version of 1ISO 9613-2:1996 Acoustics — Attenuation of sound
during propagation outdoors — Part 2: General method of calculation, which was prepared by ISO/TC 43/
SC 1, Noise. In conformance with ANSI and ISO rules, the words "this American National Standard"
replace the words "this part of ISO 9613" where they appear in the ISO document, decimal points were
substituted in place of the decimal commas used in ISO documents, and American English spelling is
used in place of British English spelling. In addition, figures were added to help clarify geometry and some
editorial changes were made to improve clarity. All editorial additions and modifications are shown in a
[bold blue font within a blue box] and are identified as U.S. Modifications. Technically, there is no
difference between this version and 1ISO 9613-2:1996.

Annexes A and B of ANSI/ASA S12.62-2012 / 1ISO 9613-2:1996 (MOD) are for information only.

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 ................ccccocoiiiiiiiii e E.H. Berger

Acoustical Society Of AMEIICA..............oooiiiiiii e R.D. Hellweg
......................................................................................................................................................... D. Lubman (Alt.)

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

Air Movement & Control ASSoCiation, INC................c.c.uvviiiiiiiiiiiii e ararererararanees J.A. Brooks
......................................................................................................................................................... M. Stevens (Alt.)

American Academy Of AUIOIOQY ...........oooiiiiiiiiiiii e e D. Ostergren
............................................................................................................................................... S. Gordon-Salant (Alt.)
American Academy of Otolaryngology - Head and Neck Surgery.............cccccooiiiiiiiiniieniiecee R.A. Dobie
....................................................................................................................................................... L.A. Michael (Alt.)
American Industrial Hygiene ASSOCIation ................cociiiiiiiiiiii e D. Driscoll
....................................................................................................................................................... S.N. Hacker (Alt.)
American Speech-Language-Hearing AsSSOCIation ...............c.coociiiiiiiiiiiiiiiie e L.A. Wilber
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...................................................................................................................................................... V. Gladstone (Alt.)

CaterPillar, INC. ...ttt et K.G. Meitl
Compressed Air and Gas INSHItULE ..o R.C. Johnson
................................................................................................................................................... D.R. Bookshar (Alt.)
Council for Accreditation in Occupational Hearing Conservation ................ccccccooooiiiiiiienieeniceee VACANT
......................................................................................................................................................... L.D. Hager (Alt.)
Emerson Electric — Copeland Corporation ................c.cooiiiiiiiiiiiiiiei e A.T. Herfat
..................................................................................................................................................... G. Williamson (Alt.)
ETS — Lindgren ACOUSEIC SYSTEMS ..........ooiiiiiiiiiii e D. Winker
............................................................................................................................................................. M. Black (Alt.)
[0 (o111, Lo o | PSSP PRTR B. Moulton
G.R.A.S. SoUNd & VIBration...............cccoooiiiiiiiii s J. Soendergaard
...................................................................................................................................................... B. Schustrich (Alt.)
GE AVIAHION ...t a et bttt b e bbb nne e R. Majjigi
........................................................................................................................................................... R. Babbitt (Alt.)
(=T 1T = T 1 o) (o] TSRS D.B. Moore
Harley-Davidson Motor COMPANY ...........ccooiiiiiiiiiiieie ettt sttt e e nee e VACANT
Information Technology Industry COURNCIl ................oooiiiiiiiii e W.M. Beltman
..................................................................................................................................................... J. Rosenberg (Alt.)
Institute of Noise Control ENGINEEring.............cccooiiiiiiiiiiiiiie e e R.J. Peppin
......................................................................................................................................................... B. Tinianov (Alt.)
International Safety Equipment ASSOCIatioN ...............ccooiiiiiiiiii i J. Birkner
......................................................................................................................................................... C.Z. Fargo (Alt.)
JORNN DEEIE ...ttt bbbt e h et ekt e s ae e sab e e ean e nn e s ne e K.B. Washburn
.............................................................................................................................................................. K. Cone (Alt.)
National Council of Acoustical Consultants.....................cccooiii i J. Erdreich
....................................................................................................................................................... G.E. Winzer (Alt.)
National Hearing Conservation ASSOCIatioNn................ccoouiiiiiiiiiii e J. Cissna
National Institute for Occupational Safety and Health.....................ccocooini W.J. Murphy
..................................................................................................................................................... E. Zechmann (Alt.)
National Institute of Standards and Technology — National

Voluntary Laboratory Accreditation Program ... B.A. Sandoval
NAtioONAl PArk SEIVICE .........oooiiiiiiiie et e e e e s e e e e e e s et e e e e e e e s s eansreneeaaeaaanns G.R. Stanley
.......................................................................................................................................................... K. Fristrup (Alt.)
Noise Control ENgineering, INC.............cooiiiiiiiii e M.A. Bahtiarian
.......................................................................................................................................................... R. Fischer (Alt.)
Noise Pollution CleariNngROUSE ..............coooiiiii et L. Blomberg
PCB GFOUP ...ttt ettt ettt ettt h e h et h e eh e e bt e ket ekt eeh e e eh bt ek e e e ea bt e et e e ea bt e eabeene ekt e e enr e e shneennne e e K. Cox
....................................................................................................................................................... L. Harbaugh (Alt.)
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Power Tool INSHEULE, INC...........ooii e e e e e e e e e e e e enees W.D. Spencer

........................................................................................................................................................... M. Hickok (Alt.)
Schomer and ASSOCIAteS, INC. ... e a e P.D. Schomer
Sierra Club — National Parks and Monuments Committee ...............cccccooiiiiiiniin i, D.J. Hingson
Sperian Hearing Protection, LLC .............ooo e R. Ghent
................................................................................................................................................................ B. Witt (Alt.)
ULS. ABIF FOFCE ...ttt bbbt st e sa e et e st e e sanenne e R.L. McKinley
...................................................................................................................................................... H. Gallagher (Alt.)
U.S. Army Aeromedical Research Lab................c.ccooiiiiii e W.A. Ahroon
U.S. Army Construction Engineering Research Laboratory .................cccocoiiiiiii e M.J. White
................................................................................................................................................... M. Swearingen (Alt.)
U.S. Army Public Health Command ... 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.................cccooiiiiiiiiiii e A. Konheim
U.S. Naval Surface Warfare Center - CarderoCk ...............cccceoriiiiiiiiiiiiie e M. Craun
Université du QUEDEC ETS ... ..ottt e et e te e te e et e eeeeeemeeeneeaneenneens 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/WG 31, Predicting Sound Pressure Levels Outdoors, which assisted Accredited Standards
Committee S12, Noise, in the development of this standard, had the following membership.

R.J. Peppin, Chair

A.J. Campanella A. Ghosh P.D. Schomer
W. Gastmeier T. Kelsall L.C. Sutherland
M. Kovacik

Suggestions for improvements to 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.
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AMERICAN NATIONAL STANDARD ANSI/ASA S$12.62-2012 / ISO 9613-2:1996 (MOD)

AMERICAN NATIONAL STANDARD

Acoustics — Attenuation of sound during propagation
outdoors — Part 2: General method of calculation

1 Scope

This American National Standard specifies an engineering method for calculating the attenuation of sound
during propagation outdoors in order to predict the levels of environmental noise at a distance from a
variety of sources. The method predicts the equivalent continuous A-weighted sound pressure level (as
described in parts 1 to 3 of ISO 1996) under meteorological conditions favorable to propagation from
sources of known sound emission.

These conditions are for downwind propagation, as specified in 5.4.3.3 of ISO 1996-2:1987 or,
equivalently, propagation under a well-developed moderate ground-based temperature inversion, such as
commonly occurs at night. Inversion conditions over water surfaces are not covered and may result in
higher sound pressure levels than predicted from this American National Standard.

The method also predicts a long-term average A-weighted sound pressure level as specified in 1ISO
1996-1 and ISO 1996-2. The long-term average A-weighted sound pressure level encompasses levels for
a wide variety of meteorological conditions.

The method specified in this American National Standard consists specifically of octave-band algorithms
(with nominal midband frequencies from 63 Hz to 8 kHz) for calculating the attenuation of sound which
originates from a point sound source, or an assembly of point sources. The source (or sources) may be
moving or stationary. Specific terms are provided in the algorithms for the following physical effects:

— geometrical divergence;

— atmospheric absorption;

— ground effect;

— reflection from surfaces;

— screening by obstacles.

Additional information concerning propagation through housing, foliage and industrial sites is given in
annex A.

This method is applicable in practice to a great variety of noise sources and environments. It is applicable,
directly or indirectly, to most situations concerning road or rail traffic, industrial noise sources, construction
activities, and many other ground-based noise sources. It does not apply to sound from aircraft in flight, or
to blast waves from mining, military or similar operations.

To apply the method of this American National Standard, several parameters need to be known with
respect to the geometry of the source and of the environment, the ground surface characteristics, and the
source strength in terms of octave-band sound power levels for directions relevant to the propagation.

NOTE 1 If only A-weighted sound power levels of the sources are known, the attenuation terms for 500 Hz may be
used to estimate the resulting attenuation.
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ANSI/ASA S12.62-2012 / ISO 9613-2:1996 (MOD)

The accuracy of the method and the limitations to its use in practice are described in clause 9.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of
this American National Standard. At the time of publication, the editions indicated were valid. All
standards are subject to revision, and parties to agreements based on this American National Standard
are encouraged to investigate the possibility of applying the most recent editions of the standards
indicated below. Members of IEC and ISO maintain registers of currently valid International Standards.

ISO 1996-1:1982, Acoustics — Description and measurement of environmental noise — Part 1: Basic
quantities and procedures.

ISO 1996-2:1987, Acoustics — Description and measurement of environmental noise — Part 2: Acquisition
of data pertinent to land use.

ISO 1996-3:1987, Acoustics — Description and measurement of environmental noise — Part 3: Application
to noise limits.

ISO 9613-1:1993, Acoustics — Attenuation of sound during propagation outdoors — Part 1: Calculation of
the absorption of sound by the atmosphere.

IEC 651:1979, Sound level meters, and Amendment 1:1993.

U.S. MODIFICATION: IEC 651:1979 has been superseded by IEC 61672-1 and IEC 61672-2, and the
ISO 1996 series has been revised.

3 Definitions

For the purposes of this American National Standard, the definitions given in ISO 1996-1 and the
following definitions apply. (See table 1 for symbols and units.)

3.1 equivalent continuous A-weighted sound pressure level, L,;: Sound pressure level, in decibels,
defined by equation (1):

L, =101g {[(1/7*) jOT p2(t)d t} / poz}dB )

where
pa(?) is the instantaneous A-weighted sound pressure, in pascals;
Po is the reference sound pressure (= 20 x 10°® Pa);
T is a specified time interval, in seconds.
The A-frequency weighting is that specified for sound level meters in IEC 651.

NOTE 2 The time interval T should be long enough to average the effects of varying meteorological parameters. Two
different situations are considered in this American National Standard, namely short-term downwind and long-term
overall averages.
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