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Abstract

This Standard speci�es maximum permissible ambient noise levels (MPANLs) allowed in an audiometric
test room that produce negligible masking (�2 dB) of test signals presented at reference equivalent
threshold levels speci�ed in ANSI S3.6-1996 American National Standard Speci�cation of Audiometers.
The MPANLs are speci�ed from 125 to 8000 Hz in octave and one-third octave band intervals for two
audiometric testing conditions (ears covered and ears not covered) and for three test frequency ranges
(125 to 8000 Hz, 250 to 8000 Hz, and 500 to 8000 Hz). The Standard is intended for use by all persons
testing hearing and for distributors, installers, designers, and manufacturers of audiometric test rooms. This
standard is a revision of ANSI S3.1-1991 American National Standard Maximum Permissible Ambient
Noise Levels for Audiometric Test Rooms.
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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, and S12 on Noise. These committees have wide represen-
tation from the technical community (manufacturers, consumers, and general-
interest representatives). The standards are published by the Acoustical Society of
America through the American Institute of Physics as American National Stan-
dards after approval by their respective standards committees and the American
National Standards Institute.

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 pro-
cedures approved by ANSI) is responsible for developing, voting upon, and main-
taining 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 con-
cerned 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. Consen-
sus requires that all views and objections be considered and that a concerted
effort be made toward their resolution.

The use of American National Standards 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 an integral part of ANSI S3.1-1999 Ameri-
can National Standard Maximum Permissible Ambient Noise Levels for Audiometric Test
Rooms.]

This Standard is a revision of ANSI S3.1-1991 American National Standard Maxi-
mum Permissible Ambient Noise Levels for Audiometric Test Rooms. The 1991
Standard specified maximum permissible ambient noise levels (MPANLs) from
125 to 8000 Hz in octave and one-third octave bands allowed in an audiometric
test room that would produce negligible masking of pure tones presented at ref-
erence equivalent threshold sound pressure levels specified in ANSI S3.6-1989
for two audiometric conditions (ears covered using a supra-aural earphone and
ears not covered) and for three test frequency ranges (125–8000 Hz, 250–8000
Hz, and 500–8000 Hz). The MPANLs were derived using reference equivalent
threshold sound pressure levels measured in a NBS 9-A coupler.

This revision also specifies MPANLs from 125 to 8000 Hz in octave and one-third
octave bands allowed in an audiometric test room that would produce negligible
masking of pure tones for two audiometric conditions and three test frequency
ranges. However, the MPANLs specified in this revision were derived using a
different computational method based on sound field thresholds, principles of
masking for a given threshold shift, power-law summation of masking, and ear-
phone attenuation values. Since the new computational method does not use NBS
9-A coupler based measurements as done in 1991, MPANLs have been specified
for an insert as well as for a supra-aural earphone. The present Standard allows
slightly more low frequency and slightly less very high frequency ambient noise in
an audiometric test room than specified in 1991.

The annexes detail the derivation of the MPANLs and provide information for
interim low frequency MPANLs, high frequency ambient noise levels, techniques
for physical measurement of ambient noise, supra-aural earphones encased in
passive noise-reducing enclosures, and general considerations in planning for an
audiometric test room.

Further experimental work concerning the influence of masking on hearing thresh-
olds is encouraged, especially masking of low frequency noise on higher fre-
quency hearing thresholds, very low and high frequency earphone attenuation,
and the attenuation provided by passive noise-reducing earphone enclosures. As
a result of this research, a more precise specification of permissible ambient noise
levels may be developed.

This Standard, a revision of ANSI S3.1-1991 American National Standard Maximum Per-
missible Ambient Noise Levels for Audiometric Test Rooms, was developed under the
jurisdiction of Accredited Standards Committee S3, Bioacoustics, which has the following
scope:

Standards, specifications, methods of measurement and test, and terminology,
in the fields of psychological and physiological acoustics, including aspects of
general acoustics, shock and vibration which pertain to biological safety, toler-
ance, and comfort.
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Working Group S3/WG56, Criteria for Background Noise for Audiometric Testing,
which assisted Accredited Standards Committee S3, Bioacoustics, in the devel-
opment of this Standard, had the following membership:

T. Frank, Chair

I. M. Blood
E. H. Berger
J. D. Durrant

J. M. Lovrinic
E. Singer

G. A. Studebaker
L. A. Wilber

Suggestions for improvements will be welcomed. Send suggestions for improve-
ment in writing to Accredited Standards Committee S3, Bioacoustics, in care of the
ASA Standards Secretariat, 120 Wall Street, 32nd floor, New York, New York
10005-3993, USA.

Telephone: 11 212 248 0373
Fax: 11 212 248 0146
E-mail: asastds@aip.org
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American National Standard

Maximum Permissible
Ambient Noise Levels for
Audiometric Test Rooms

1 Scope, purpose, and applications

1.1 Scope

Hearing measurements in an audiometric test
room may be conducted for different audiometric
purposes over different test frequency ranges.
However, if the ambient noise level is excessively
high, some hearing threshold levels measured in
that environment will be inaccurate. This occurs
because excessively high ambient noise will cre-
ate an elevation of hearing threshold levels. This is
a psychoacoustic phenomenon called masking.

Exclusion of all ambient noise from an audiometric
test room is not feasible nor practical from struc-
tural and cost considerations. However, to ensure
that hearing tests are not influenced by excessive
ambient noise masking, there is a need to specify
maximum permissible ambient noise levels
(MPANLs) that can be allowed in an audiometric
test room. This is true particularly when testing is
done at sound pressure levels for pure tones cor-
responding to 0 dB hearing level. Further, there is
a need to specify MPANLs for different audiomet-
ric conditions, test frequency ranges, and ear-
phone types that will permit testing at reference
equivalent threshold levels specified in ANSI S3.6-
1996 American National Standard Specification for
Audiometers.

This Standard includes the specification and mea-
surement of MPANLs in an audiometric test room.
Within this Standard, MPANLs are specified for oc-
tave and one-third octave band intervals from 125
to 8000 Hz for the audiometric conditions of testing
with ears covered using a supra-aural and insert
earphone and ears not covered for the test fre-
quency ranges 125 to 8000 Hz, 250 to 8000 Hz,
and 500 to 8000 Hz.

1.2 Purpose

The purpose of this Standard is to specify
MPANLs in an audiometric test room and mea-
surement procedures that will produce negligible
masking (<2 dB) of pure tones presented at ref-
erence equivalent threshold levels as specified in
ANSI S3.6-1996 American National Standard
Specifications for Audiometers for different audio-
metric conditions and test frequency ranges.

This Standard is intended for use by all persons
conducting hearing tests to ensure that ambient
noise in an audiometric test room will not have a
masking effect or influence on hearing measure-
ments. This Standard is also intended for distribu-
tors, installers, designers, and manufacturers so
that they can plan and construct appropriate
acoustical treatment for the reduction of ambient
noise in audiometric test rooms.

1.3 Applications

This Standard is a revision of ANSI S3.1-1991
American National Standard Maximum Permis-
sible Ambient Noise Level for Audiometric Test
Rooms. This Standard pertains to all audiometric
testing conditions, particularly to those conditions
that require measurement of hearing thresholds.
Specifically, the ears covered MPANLs shall apply
when both ears are covered by an earphone in a
supra-aural cushion or when an insert earphone is
placed in each ear canal, as would be the usual
case for pure tone air conduction audiometry.
The ears not covered MPANLs shall apply when
audiometric testing is conducted with one ear not
covered by an earphone, as would be typical for
pure tone bone conduction audiometry. The ears
not covered MPANLs also shall apply when audio-
metric testing is conducted with both ears not cov-
ered, as would be typical for sound field audiom-
etry.

The Standard assumes that ambient noise mask-
ing of signals below reference equivalent threshold
levels is tolerable. This assumption is not appro-
priate in applications where hearing thresholds
lower than reference equivalent threshold levels
must be measured. However, the audibility of all
signals presented at levels equal to or greater than
reference equivalent threshold levels must be
such that the threshold of an average normally
hearing listener will be free of any significant ef-
fects from ambient noise masking.

This Standard specifies that ambient noise in an
audiometric test room shall be measured at octave
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