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Abstract 
 

This ASA Technical Report provides the rationale for the recommendation by Working Group S12/WG 15 
to withdraw the 2008 ANSI/ASA Standard “Quantities and Procedures for Description and Measurement 
of Environmental Sound — Part 6: Methods for Estimation of Awakenings Associated with Outdoor Noise 
Events Heard in Homes.”  The decision to withdraw the standard is based in part on the relatively small 
and non-representative corpus of field observations of noise-induced behavioral awakening available for 
analysis; on the poor generalizability of predicted awakening rates from airport to airport; on practical 
experience with the limited utility of predictions of “at least one behavioral awakening per night” for 
purposes of assessing environmental noise impacts, as required by the National Environmental Policy 
Act; on the statistical assumptions of convenience and post hoc analysis methods used to generate 
predictions of awakenings; on information published subsequent to development of the original standard; 
and on the findings of peer-reviewed re-analyses of the findings on which the original standard was 
based. 
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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 the Technical Report ASA TR S12.9-2018/Part 6 Rationale 
for Withdrawing ANSI/ASA S12.9-2008/Part 6. 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 Technical Report 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 Technical Report contains the rationale for a decision to withdraw ANSI/ASA S12.9-2008/Part 6. The 
decision was based on the findings of peer-reviewed information published subsequent to development of 
the original Standard; practical experience in the application of the Standard to aircraft noise 
environmental impact assessments; and re-analyses of the findings on which the original Standard was 
based.   

Publication of this Technical Report that has been registered with ANSI has been approved by Accredited 
Standards Committee S12, Noise. This document is registered as a Technical Report according to the 
Procedures for the Registration of Technical Reports with ANSI. This document is not an American 
National Standard and the material contained herein is not normative in nature. Comments on the content 
of this document should be sent to the Acoustical Society of America Standards Secretariat, 1305 Walt 
Whitman Road, Suite 300, Melville, NY 11747, or emailed to asastds@acousticalsociety.org. 

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

S.J. Lind, Chair 
D.F. Winker, Vice-Chair 

N.B. Stremmel, Secretary 
 

3M Occupational Health & Environmental Safety Division ....................................................... E.H. Berger 
 
Acoustical Society of America ................................................................................................... R.D. Hellweg 
 .................................................................................................................................................D. Lubman (Alt.) 
 
Air-Conditioning, Heating and Refrigeration Institute .................................................................... S.J. Lind 
 ........................................................................................................................................... L. Bulookbashi (Alt.) 
 
American Academy of Audiology .................................................................................................. T. Ricketts 
 ............................................................................................................................................ C. Schweitzer (Alt.) 
 
American Academy of Otolaryngology - Head and Neck Surgery ............................................. R.A. Dobie 
 ....................................................................................................................................................... A. Kim (Alt.) 
 
American Industrial Hygiene Association .................................................................................... D. Driscoll 
 .................................................................................................................................................... M. Kram (Alt.) 
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American Speech-Language-Hearing Association ..................................................................... L.A. Wilber 
 .................................................................................................................................................N. DiSarno (Alt.) 
 
Boeing Commercial Airplanes, Noise, Vibration & Emissions ........................................................... K. Lai 
 ........................................................................................................................................... M. Kosanchick (Alt.) 
 
Caterpillar, Inc. ................................................................................................................................. K.G. Meitl 
 ..................................................................................................................................................C. Crowell (Alt.) 
 
Compressed Air and Gas Institute ........................................................................................... R.C. Johnson 
 ........................................................................................................................................... D.R. Bookshar (Alt.) 
 
Council for Accreditation in Occupational Hearing Conservation ............................................... C. Moritz 
 ................................................................................................................................................ C. Achutan (Alt.) 
 
Cummins, Inc. ...................................................................................................................................... S. More 
 
Custom Protect Ear, Inc. .............................................................................................................. J. Goldberg 
 .................................................................................................................................................A. Bobyrev (Alt.) 
 
Department of Defense – Hearing Center of Excellence ........................................................... D. Brungart 
 ................................................................................................................................................ R. Williams (Alt.) 
 
Emerson Electric – Copeland Corporation .................................................................................. A.T. Herfat 
 .................................................................................................................................................. M. Strand (Alt.) 
 
Engineering Dynamics, Inc. ....................................................................................................... S. McGregor 
 
ESI Group ........................................................................................................................................ C. Musser 
 .................................................................................................................................................B. Gardner (Alt.) 
 
ETS – Lindgren Acoustic Systems ................................................................................................. D. Winker 
 .................................................................................................................................................... M. Black (Alt.) 
 
ExxonMobil ..................................................................................................................................... B. Moulton 
 ....................................................................................................................................................... N. Hart (Alt.) 
 
G.R.A.S. Sound & Vibration.............................................................................................................. R. O’Neil 
 
GE Aviation ........................................................................................................................................ R. Majjigi 
 .................................................................................................................................................. R. Babbitt (Alt.) 
 
General Motors .............................................................................................................................. D.B. Moore 
 
Honeywell Safety Products .............................................................................................................. T. Schulz 
 .................................................................................................................................................... K. Rutlin (Alt.) 
 
Information Technology Industry Council .............................................................................. W.M. Beltman 
 ............................................................................................................................................. J. Rosenberg (Alt.) 
 
Institute of Noise Control Engineering ....................................................................................... B.A. Cooper 
 ....................................................................................................................................... R.O. Rasmussen (Alt.) 
 
International Safety Equipment Association ................................................................................. J. Birkner 
 ................................................................................................................................................. C.Z. Fargo (Alt.) 
 
John Deere ............................................................................................................................................ S. Suh 
 
Josephson Engineering, Inc. ................................................................................................. D.L. Josephson 
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National Council of Acoustical Consultants .............................................................................. B.M. Brooks 
 ............................................................................................................................................... G.E. Winzer (Alt.) 
 
National Hearing Conservation Association..................................................................................... L. Wells 
 
National Institute for Occupational Safety and Health ............................................................. W.J. Murphy 
 ............................................................................................................................................. E. Zechmann (Alt.) 
 
National Institute of Standards and Technology – National  
Voluntary Laboratory Accreditation Program ............................................................................... K. Harper 
 
National Park Service ................................................................................................................. M. McKenna  
 ..................................................................................................................................................K. Fristrup (Alt.) 
 
Nexteer Automotive ............................................................................................................................ R. Taub 
 
Noise Control Engineering, Inc. ..................................................................................................... R. Fischer 
 ................................................................................................................................................ A. Beaudry (Alt.) 
 
Noise Pollution Clearinghouse ................................................................................................... L. Blomberg 
 
Owens Corning ............................................................................................................................ K. Herreman 
 
Power Tool Institute, Inc. .......................................................................................................... W.D. Spencer 
 .................................................................................................................................................. M. Hickok (Alt.) 
 
Schomer and Associates, Inc. ................................................................................................. P.D. Schomer 
 
U.S. Air Force ............................................................................................................................ R.L. McKinley 
 .............................................................................................................................................. H. Gallagher (Alt.) 
 
U.S. Army Aeromedical Research Laboratory .......................................................................... W.A. Ahroon 
 
U.S. Army Construction Engineering Research Laboratory ....................................................... M.J. White 
 .......................................................................................................................................... M. Swearingen (Alt.) 
 
U.S. Army Public Health Command ............................................................................................... C. Stewart 
 .............................................................................................................................................. M. Robinette (Alt.) 
 ..................................................................................................................................................... C. Jokel (Alt.) 
 
U.S. Army Research Laboratory, Human Research and Engineering Directorate ..................... P. Fedele  
 ............................................................................................................................................ A.A. Scharine (Alt.) 
 
U.S. Department of Transportation ................................................................................................ J. Broehm 
 ...................................................................................................................................................... C. Roof (Alt.) 
 
U.S. Naval Surface Warfare Center - Carderock ........................................................................... A. Titovich 
 ................................................................................................................................................... D. Gilmer (Alt.) 
 
Université du Québec ETS ................................................................................................................... J. Voix 
 ............................................................................................................................................. R. Bouserhal (Alt.) 
 
Individual Experts of Accredited Standards Committee S12, Noise, were:  

B.M. Brooks S.J. Lind J. Schmitt
A.J. Campanella D. Lubman P.D. Schomer 
L.S. Finegold D.S. Michaud W.R. Thornton  
R.D. Hellweg M.A. Nobile L.A. Wilber 
A. Konheim R.J. Peppin G.E. Winzer 
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Working Group S12/WG 15, Measurement and Evaluation of Outdoor Community Noise, which assisted Accredited 
Standards Committee S12, Noise, in the development of this Technical Report, had the following membership: 
 

P.D. Schomer, Chair 
 

L. Blomberg R.D. Hellweg E.T. Nykaza 
B.M. Brooks G. Hessler L. Pater 
G.A. Daigle R.D. Horonjeff  K.S. Pearsons 
S. Fidell S.J. Lind E. Ryherd 
L.S. Finegold G.A. Luz P.D. Schomer 
l. Goodfriend V.E. Mestre B. Tabachnick 
A. Hastings D.S. Michaud N. Timmerman 
 N.P. Miller J. Zhang 

 

This Technical Report was prepared by a subgroup of S12/WG 15 chaired by S. Fidell and included: 

A. Hastings G.A. Luz P.D. Schomer 
R.D. Hellweg V.E. Mestre B. Tabachnick 
R.D. Horonjeff D.S. Michaud N. Timmerman 

 

Suggestions for improvements of this Technical Report are welcomed.  They should be sent to Accredited 
Standards Committee S12, Noise, in care of the Standards Secretariat of the Acoustical Society of 
America, 1305 Walt Whitman Road, Suite 300, Melville, New York 11747. Telephone: 631-390-0215; 
Fax: (631) 923-2875; E-mail: asastds@acousticalsociety.org. 
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Introduction 

Noise-induced sleep disturbance is a familiar experience for many, but a difficult quantity to define and 
predict with rigor.  Sleep disturbance predictions are nonetheless required by the U.S. National 
Environmental Policy Act (NEPA) for purposes such as assessing the nighttime environmental impacts of 
major federally funded projects, including construction of airport and highway infrastructure.  The 2008 
ANSI/ASA Standard that is the subject of this Technical Report developed a method for predicting 
transportation-noise-induced sleep disturbance for events heard in homes through secondary analyses of 
a small corpus of peer-reviewed field observations of behaviorally confirmed awakenings. 

Additional information published since the development of ANSI/ASA S12.9-2008/Part 6 (“the Standard”) 
calls into question the generalizability of its predictions, as well as its suitability for NEPA-related 
purposes.  Experience in application of the Standard has also revealed limitations to its ability to 
distinguish among the environmental impacts of preferred and alternative proposed actions.  By itself, 
however, the newly available information offers no unambiguous basis for revising the 2008 Standard. 

This Technical Report provides the background and rationale for the decision by Working Group 
S12/WG 15 to withdraw ANSI/ASA S12.9-2008/Part 6. 
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TECHNICAL REPORT 

Rationale for Withdrawing ANSI/ASA S12.9-2008/Part 6 

1 Scope  

ANSI/ASA S12.9-2008/Part 6 described a method of predicting the probability of awakening at least once 
per night due to transportation noise intrusions into residential sleeping quarters.  This report summarizes 
the technical and pragmatic bases for the 2016 decision by ASA Working Group S12/WG 15 to withdraw 
ANSI/ASA S12.9-2008/Part 6.   

ANSI/ASA S12.9-2008/Part 6 was developed primarily to assess sleep disturbance created by 
transportation noise, as required by NEPA and by similar state legislation, for assessing nighttime noise 
impacts of major, government-funded projects.  Limitations of the Standard (described in clause 2 below) 
that have become evident in the years since its publication outweigh its usefulness for its intended 
purpose.   

The decision of Working Group S12/WG 15 to withdraw ANSI/ASA S12.9-2008/Part 6 implies that the 
method for calculating “at least one behavioral awakening per night” contained in the former Standard 
should no longer be relied upon for environmental impact assessment purposes.  The Working Group 
believes that continued reliance on the 2008 Standard would lead to unreliable and difficult-to-interpret 
predictions of transportation-noise-induced sleep disturbance. 
 
The Working Group further believes that project alternatives that have been endorsed in already-
completed environmental assessments on the basis of calculations of “at least one behavioral awakening 
per night” may be in error and have overestimated numbers of expected awakenings. The Working Group 
understands that its decision to withdraw the 2008 Standard may be disruptive to acoustical consultants 
who rely on the Standard for environmental impact assessment purposes.  Therefore, two Informative 
Annexes of the 2008 standard are included in this document for the guidance they can provide until more 
plausible and technically defensible means are developed for predicting sleep disturbance due to 
transportation noise.1 

2 Terms and definitions 

ASEL: A-weighted sound exposure level 

dB: decibel, A-weighted unless otherwise indicated, re 20 μPa. 

CEQA:  California Environmental Quality Act 

DNL:  Day-Night Average Sound Level, a 24-hour time weighted average of A-weighted sound levels 

FICAN:  U.S. Federal Interagency Committee on Aircraft Noise 

NEPA:  National Environmental Policy Act 

SEL:  Sound exposure level 

                                                      
1 Practitioners and the public may benefit from information that describes the difference between awakening in 
habituated and unhabituated populations. Higher noise levels have been reported to be required to disturb sleep in an 
habituated population than for a non-habituated population [Ollerhead, 1992].  This finding may be relevant in 
assessments conducted for NEPA-related purposes of project-related noise effects on sleep disturbance. 
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