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engineers formed in  1 929 to increase and diffuse the knowledge of acoustics and 
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Abstract 
 
This standard  is the third  in  a series of parts concerning description and measurement of outdoor 
environmental  sound.  The standard describes recommended procedures for measurement of short-term,  
time-average environmental  sound outdoors at one or more locations in  a community for environmental  
assessment or planning for compatible land  uses and  for other purposes such  as demonstrating  
compliance with  a regulation.  These measurements are distinguished by the requirement to have an  
observer present.  Sound may be produced by one or more separate,  distributed  sources of sound  such  
as a highway,  factory,  or airport.  Methods are given to correct the measured levels for the influence of 
background sound.  
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i i i  

FOREWORD 

[This Foreword is for information only and is not a part of the American National Standard ANSI/ASA S12.9-2013/Part 

3 American National Standard Quantities and Procedures for Description and Measurement of Environmental 

Sound – Part 3: Short-term Measurements with an Observer Present.  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.   I t 
was developed and  approved by Accredited  Standards Committee S1 2,  Noise,  under its approved 
operating  procedures.  Those procedures have been accredited  by the American National  Standards 
Institute (ANSI).  The Scope of Accredited  Standards Committee S1 2 is as fol lows:   

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 technical  revision  of ANSI/ASA S1 2.9-1 993/Part 3.   The applications of this Standard  
have been clarified,  the microphone position  and  correction  for nearby reflecting  surfaces has been 
expanded,  and  the equation  for day-night sound level  as a function  of population  density in  the United  
States has been corrected.   The prediction  in  the previous edition  was 3 dB too high,  and  al l  associated 
tables have been adjusted  down by 3 dB.  

This standard  is the third  in  a series of six parts concerning description  and measurement of outdoor 
environmental  sound.  This Part describes recommended procedures for measurement of short-term,  
average environmental  sound pressure levels outdoors in  a community with  an  observer present.  Part 1  
deals largely with  definitions for standard  quantities.  Part 2  addresses measurement of long-term,  wide-
area sound .   Part 4 deals with  noise assessment and  noise assessment metrics.   Part 5 deals with  noise-
zone compatible land  use planning.   Part 6 deals with  the probabil i ty of awakening by a set of discrete 
noise events;  typical ly,  the set encompasses the whole nights (e.g. ,  al l  the nighttime operations at a busy 
commercial  airport).  

The subject matter in  ANSI/ASA S1 2.9-201 3/Part 3 is not considered  in  corresponding ISO documents.  

At the time this Standard  was submitted  to Accredited  Standards Committee S1 2,  Noise,  for approval,  the 
membership was as fol lows:  

W.J.  Murphy,  Chair 
R.D.  Hel lweg,  Vice-Chair 

S.B.  Blaeser,  Secretary 
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vii  

INTRODUCTION 

This standard  is the third  part of a series related  to quantities and  procedures for description  and 
measurement of environmental  sound.  Part 1  l ists definitions for basic quantities that can  be used 
separately or in  combination  to describe community sound and  basic procedures for measurement of 
these quantities.  Part 2 provides procedures for measurement of long-term,  wide-area time-average 
descriptors such as day-night sound exposure and yearly day-night average sound level;  Part 2 also 
establishes spatial  and  temporal  sampling  requirements so as to measure these time-average sound 
levels with  a specified  degree of precision  and  confidence.  Long-term wide-area measurements take days 
or weeks or months to accomplish  with  the desired  degree of accuracy and  confidence.  Normally,  long-
term sound level  measurements are not made by an operator at a measurement site;  they are measured 
by unattended instruments.  

This standard,  Part 3,  deals with  basic measurements of sound with  an  observer present.  Typical ly,  the 
duration  of these measurements ranges from several  minutes to several  hours.   The purpose of this part 
is to provide the method(s) to measure the sound of a specific source at a specified  location,  such  as the 
noise from a specific power plant in  some specified  person’s backyard.   The method is to measure the 
total  sound and  then  to subtract the background,  which  is al l  sound  at the location  in  question  except for 
the sound from the specific source in  question.  

NOTE As an  example,  one hour (1  h) is used  as the basic measurement duration in  Part 3.  One hour is not a 
measurement duration  required  by this standard;  i t is only an example of a basic measurement duration,  though a 
common one.  
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AMERICAN NATIONAL STANDARD ANSI/ASA S1 2.9-201 3/Part 3 

© 201 3 Acoustical  Society of America – Al l  rights reserved  1  

American National  Standard 

Quantities and Procedures for Description and 
Measurement of Environmental  Sound — Part 3:  
Short-term Measurements with  an Observer Present 

1  Scope 

The scope of this standard  includes the measurement,  with  an  observer present,  of quantities such as 
equivalent-continuous sound  pressure level  or sound exposure from a specific source or sources at a 
specified  location.  These measurements require several  minutes to several  hours to perform;  they take 
less than one day to perform.  Measurements may be obtained  with  a standard frequency weighting,  may 
be frequency fi ltered  in  a defined  manner,  or may be frequency fi l tered  by octave band or fractional  
octave band fi l ters.  This standard  specifies procedures to effectively el iminate,  to the extent possible,  the 
contributions of extraneous background sound from the source-specific measurements.  Measurement 
procedures in  this standard  require the presence of an  instrument operator and  are not appl icable to 
measurements by unattended instruments.  This standard  does not define specific measures or l imits for 
environmental  sounds or recommend measurement locations or durations.  

The purposes of this standard are to (a) specify procedures for measurement of environmental  sound 
from a specific source or sources at a specified  location,  and  (b) to specify procedures to effectively 
el iminate the contributions of extraneous background  sounds from the source-specific measurements.  
Sound pressure levels are measured with  an  observer present to record  the data described  in  this part.  

This standard  is appl icable to the measurement of quantities such  as equivalent-continuous sound 
pressure level  or sound  exposure level  from a specific source or sources with  an  observer present.   Major 
applications of this Standard  include:  

1 .  Assessment of environmental  sound 
2.  Measurement of source emissions as equivalent-continuous sound pressure level  (LEQ),  or as 

sound  exposure level  (SEL)  
3.  Measurement of received  sound as LEQ 
4.  Correction  of LEQ measurements for the background  sound 

NOTE Source emissions typical ly are measured  only when  the d irect measurement of the received  sound is not 
practical  or when the source is not yet in  operation.   In  either case,  the received  sound must be predicted  using  the 
measured  source emissions.   Annex A contains an  informative discussion  regarding  source emissions and  received  
sound,  and  clause 7.4 d iscusses,  in  general  terms,  moving  closer to the source when the source cannot be turned  
off,  and,  as a result of not being  able to be turned  off,  correction  for the background is problematic.  

2 Normative references 

The fol lowing referenced documents are indispensable for the appl ication  of this standard.   For dated  
references,  only the edition  cited  appl ies.   For undated  references,  the latest edition  of the referenced 
document (including any amendments) appl ies.  

ANSI  S1 .4-1 983 (R 2006) American National Standard Specification for Sound Level Meters;  and  
Amendment No.  1  in  ANSI  S1 .4A-1 985 
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ANSI/ASA S1 .1 1 -2004 (R 2009) American National Standard Specification for Octave-Band and 
Fractional-Octave-Band Analog and Digital Filters 

ANSI/ASA S1 .1 3-2005 (R 201 0) American National Standard Measurement of Sound Pressure Levels in 
Air 

ANSI/ASA S1 .40-2006 (R 201 1 ) American National Standard Specifications and Verification Procedures 
for Sound Calibrators 

ANSI/ASA S1 .43-1 997 (R 201 2) American National Standard Specifications for Integrating-Averaging 
Sound Level Meters 

ANSI  S1 2.9-1 988/Part 1  (R 2003) American National Standard Quantities and Procedures for Description 
and Measurement of Environmental Sound, Part 1  

ANSI/ASA S1 2.1 8-1 994 (R 2009)  American National Standard Procedures for Outdoor Measurement of 
Sound Pressure Level 

SAE J1 84-1 998 Qualifying a Sound Data Acquisition System 

IEC 60942 Ed.  3.0 b:2003  Electroacoustics - Sound calibrators 

IEC 61 260 Ed.  1 .0 b:1 995 Electroacoustics - Octave-band and fractional-octave-band filters 

IEC 61 672-1  Ed.  1 .0 b:2002  Electroacoustics - Sound level meters - Part 1: Specifications 

3 Terms and definitions 

For the purposes of this standard,  the terms and  definitions given in  ANSI  S1 2.9/Part 1  and  the fol lowing 
apply:  

3.1  
background sound 
all-encompassing sound associated  with  a given environment without contributions from the source or 
sources of interest  

NOTE 1  In  this standard,  background sound is described as a combination  of (1 ) continuous background sound,  
and  (2) transient background sounds,  with  the durations for continuous and  transient defined  according  to appl ication  
and  situation.  Continuous relates to the constant nature of the background,  not to any measurement duration.  

NOTE 2 Subclause 5.2 contains a discussion and  examples of continuous and  transient background sound.  

3.2 
continuous background sound  
background sound measured during  a measurement period  specified  in  this Standard,  after excluding the 
contribution of transient background  sounds in  accordance with  one of the methods specified  in  this 
standard  

NOTE 1  Continuous background sound is sound  that occurs repeatedly,  minute after minute and day after day.  I t 
is assumed to be approximately stationary in  a statistical  sense,  over the measurement duration,  and it is described  
solely by its sound  exposure per unit time (in  each frequency-weighted or frequency-fi ltered  band of interest).  
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