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Abstract

This Standard provides guidance on the compatibility of various human uses of land with the acoustical
environment. This Standard uses the yearly average total day-night adjusted sound exposure or the yearly
average adjusted day-night average sound level to characterize the acoustical environment. Yearly
average total day-night adjusted sound exposure and yearly average adjusted day-night average sound
level are defined in Part 4 of ANSI S12.9. An informative annex provides guidance to local authorities for
designation of land uses compatible with existing or predicted yearly average total day-night adjusted or
non-adjusted sound exposure or yearly average adjusted or non-adjusted day-night average sound level.
Ranges of the yearly average total day-night adjusted sound exposure or yearly average adjusted day-
night average sound level are outlined, within which a specific region of compatibility may be drawn by local
authorities. These ranges take into consideration the difference in sound level from outside to inside
buildings as commonly constructed in that locality and living habits there.
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Foreword

[This Foreword is for information only and is not an integral part of American National
Standard Quantities and Procedures for Description and Measurement of Environmental
Sound — Part 5: Sound Level Descriptors for Determination of Compatible Land Use, ANSI
S12.9-1998/Part 5.]

This American National Standard supplements the four previous Parts of this
series of Standards. Part 1 presents definitions of quantities for description and
measurement of outdoor environmental sounds. Part 2 describes methods to
measure long-term environmental sounds over wide areas. Part 3 presents meth-
ods to measure short-term environmental sound when an observer is present to
operate the instruments. Part 4 presents methods to assess noise and predict the
long-term community response to noise. This Part 5 of ANSI S12.9-1998 super-
sedes and replaces ANSI S12.40-1990, and its predecessor, ANSI S3.23-1980.

This Standard contains two informative annexes.

This Standard was developed under the jurisdiction of Accredited Standards Com-
mittee S12, Noise, which has the following scope:

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.

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

P. D. Schomer, Chairman
B. M. Brooks, Vice Chairman

A. Brenig, Secretary

Acoustical Society of America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. D. Schomer
W. J. Galloway (Alt.)

Acoustical Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Goodwin
R. Seitz (Alt.)

Air-Conditioning and Refrigeration Institute „ARI… . . . . . . . . . . . . R. Comparin
S. Sanders (Alt.)

Air Movement and Control Association, Inc. „AMCA … . . . . . . . . . M. Stevens
E. W. Neitzel (Alt.)

Aluminum Company of America „ALCOA … . . . . . . . . . . . . . . . . . . . W. D. Gallagher
American Academy of Otolaryngology,

Head and Neck Surgery, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. A. Dobie
L. A. Michael (Alt.)

American College of Occupational Medicine . . . . . . . . . . . . . . . . . P. J. Brownson
J. Sataloff (Alt.)

American Industrial Hygiene Association . . . . . . . . . . . . . . . . . . . . L. H. Royster
J. F. Meagher (Alt.)

American Otological Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. F. Naunton
American Society of Heating, Refrigeration, and

Air-Conditioning Engineers „ASHRAE … . . . . . . . . . . . . . . . . . . . . H. S. Pei
J. L. Heldenbrand
(Alt.)
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American Speech-Hearing-Language Association „ASHA … . . . . J. D. Royster
M. E. Thompson
(Alt.)

Audio Engineering Society, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. R. Chial
D. Queen (Alt.)

Bruel & Kjær Instruments, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. J. Pace
M. Alexander (Alt.)

Compressed Air and Gas Institute „CAGI… . . . . . . . . . . . . . . . . . . . . J. H. Addington
D. R. Bookshar (Alt.)

Council for Accreditation in Occupational
Hearing Conservation „CAOHC… . . . . . . . . . . . . . . . . . . . . . . . . . . . W. Monk

D. Driscoll (Alt.)
E-A-R Cabot Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. H. Berger
Industrial Safety Equipment Association . . . . . . . . . . . . . . . . . . . . . F. Lindgsen

J. C. Bradle (Alt.)
Information Technology Industry Council „ITI… . . . . . . . . . . . . . . . R. Lotz

W. F. Hanrahan (Alt.)
James, Anderson and Associates „JAA … . . . . . . . . . . . . . . . . . . . . . L. D. Hager

R. R. Anderson (Alt.)
Larson Davis Laboratories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. J. Peppin

R. C. Chanaud (Alt.)
National Council of Acoustical Consultants . . . . . . . . . . . . . . . . . . J. Erdreich

R. L. Richards (Alt.)
National Electrical Manufacturers Association „NEMA… . . . . . . . D. Rawlings

E. E. Labrush (Alt.)
National Hearing Conservation Association „NHCA… . . . . . . . . . . J. R. Franks

E. H. Berger (Alt.)
Power Tool Institute, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Callahan

D. H. Montague (Alt.)
U.S. Air Force . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. L. McKinley
U.S. Army Aeromedical Research Laboratory . . . . . . . . . . . . . . . . B. Mozo
U.S. Army Center for Health Promotion and Preventive

Medicine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. A. Luz
N. D. Lewis (Alt.)

U.S. Army Construction Engineering
Research Laboratories „USA-CERL … . . . . . . . . . . . . . . . . . . . . . . P. D. Schomer

U.S. Army Human Engineering Laboratory . . . . . . . . . . . . . . . . . . . G. R. Price
J. Kalb (Alt.)

U.S. Department of Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . A. G. Konheim
U.S. Navy Environmental Health Center . . . . . . . . . . . . . . . . . . . . . . J. C. Page

L. Marshall (Alt.)
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R. W. Benson
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Working Group S12-WG15, Measurement and Evaluation of Outdoor Community
Noise, which assisted Accredited Standards Committee S12, Noise, in the prepa-
ration of this Standard, had the following membership:

P. D. Schomer, Chairman

D. E. Bishop
A. J. Campanella
G. A. Daigle
J. J. Earshen
K. M. Eldred
S. A. Fidell
L. S. Finegold

R. K. Hillquist
D. L. Johnson
F. M. Kessler
G. W. Kamperman
A. G. Konheim
G. A. Luz
A. H. Marsh

R. C. McKinley
K. S. Pearsons
R. J. Peppin
K. J. Plotkin
L. C. Sutherland
H. E. von Gierke
G. T. Zak

Suggestions for improvement of this Standard will be welcomed. They should be
made in writing to Accredited Standards Committee S12, Noise, in care of the
Standards Secretariat, Acoustical Society of America, 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

Quantities and Proce-
dures for Description
and Measurement of
Environmental Sound –
Part 5: Sound Level
Descriptors for Deter-
mination of Compatible
Land Use

0 Introduction

0.1 The compatibility of various land uses with
the outdoor noise environment at a receiver site
depends on acoustical and non-acoustical factors.

(i) Acoustical factors: the sound level at the
receiver’s outdoor location and its variation
with time; the sound isolation provided by
the buildings where people experience the
effects of outdoor noise; and the noise envi-
ronment generated indoors by indoor
sources, including sounds produced by
people themselves.

(ii) Non-acoustical factors: the type of human
activity associated with a specific land use;
the differing responses of individuals to the
same noise environment; attitudes toward
the noise sources and the persons respon-
sible for creating the noise; familiarity with
an intruding noise through previous experi-
ences; the disturbance of an activity or the
annoyance caused by the noise; specific re-
quirements of individual communities; the
cost of achieving lower average sound lev-
els; and the technical feasibility of reducing
the sound levels.

0.2 Many rating methods and measurement pro-
cedures have been proposed for assessing the
compatibility between the noise environment and
human activity. To assess the environmental ac-
ceptability of a site for various land uses, it is de-
sirable to use a single measure that applies to

sounds from all sources, individually and in com-
bination, contributing to the noise at a site.

0.3 This Standard specifies yearly average total
day-night adjusted sound exposure and yearly av-
erage adjusted or non-adjusted day-night average
sound level as the acoustical measures to be used
in assessing compatibility between various land
uses and an outdoor noise environment. Total
day-night adjusted sound exposure and adjusted
day-night average sound level are similar to non-
adjusted total day-night sound exposure and day-
night average sound level. The difference is that
the sound exposures for sounds with special char-
acteristics such as impulsiveness, dominant pure
tones, rapid onset, and sounds with strong low-
frequency content are adjusted by a factor before
they are added into the total. For some noise en-
vironments, the total day-night sound exposure or
the day-night average sound level without the spe-
cial adjustments may be more appropriate for as-
sessments of compatible land use.

NOTE–Annex A contains designated land uses, such
as sports arenas, where the total day-night sound
exposure or the day-night average sound level with-
out the special adjustments may be more appropriate
for assessments of compatible land use.

0.4 Part 4 of ANSI S12.9 describes the calcula-
tion of total day-night adjusted sound exposure
and adjusted day-night average sound level. Part
1 of ANSI S12.9 defines day-night average sound
level and other descriptors of community noise.
Part 2 of ANSI S12.9 describes long-term mea-
surement procedures. Part 3 of ANSI S12.9 de-
scribes short-term measurement procedures with
an observer present.

0.5 Definitions of the descriptors of sound are ex-
act and are specified with the same precision as
any physically measurable acoustical quantity. In
contrast to the physical measurement of the
sound, the assessment of the relation of land use
to prevailing noise is significantly less precise, in
view of the non-acoustical factors described in 0.1.

0.6 The ranges of yearly average total day-night
adjusted and non-adjusted sound exposure or
yearly average adjusted and non-adjusted day-
night average sound level noted in the annex for
various land uses reflect the statistical variability of
the responses of large groups of people to noise.
Any particular value of adjusted or non-adjusted
day-night average sound level may not, therefore,

AMERICAN NATIONAL STANDARD ANSI S12.9-1998 ÕPart 5
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accurately assess an individual’s response to an
actual noise environment.

0.7 Guidelines given in the annex for yearly av-
erage total day-night adjusted sound exposure
and yearly average adjusted day-night average
sound level were based on studies of noise-
induced annoyance and other forms of noise-
induced activity interference. A discussion of the
data on these relationships is given in annex G to
Part 4 of ANSI S12.9.

1 Scope

1.1 This Standard provides guidelines for as-
sessing the compatibility of various human uses of
land with the actual or projected outdoor noise en-
vironment at a site. The total noise environment is
characterized by the yearly average total day-night
adjusted or non-adjusted sound exposure or the
yearly average adjusted or non-adjusted day-night
average sound level. This Standard is based on
the long-term annoyance response of communi-
ties as measured by the percent of a community
that is highly annoyed.

1.2 This Standard does not address the effects
of short-term exposure of people to intrusive
sounds in locations such as parks and wilderness
areas. The Standard does not address other ef-
fects of noise such as sleep disturbance or health
effects. This Standard does not provide a method
to predict the response of a community to short-
term, infrequent, or non-repetitive sources of
sound.

2 Normative references

The following Standards contain provisions that,
through reference in this text, constitute provisions
of this American National Standard. At the time of

approval by the American National Standards In-
stitute, Inc. (ANSI), the editions indicated were
valid. All Standards are subject to revision. Parties
to agreements based on this American National
Standard are encouraged to investigate the possi-
bility of applying the most recent editions of the
Standards listed below. Information on the most
recent editions is available from the ASA Stan-
dards Secretariat.

[1] ANSI S12.9-1996/Part 4 American National
Standard Quantities and Procedures for Descrip-
tion and Measurement of Environmental Sound—
Part 4: Noise Assessment and Prediction of Long-
Term Community Response.

3 Definitions

For the purposes of this Part 5, the following defi-
nitions apply. Definitions for related quantities are
given in Part 1 of ANSI S12.9 (ANSI S12.9-1988/
Part 1), in Part 4 of ANSI S12.9 (ANSI S12.9-1996/
Part 4), and in ANSI S1.1-1994.

3.1 compatible land use. Land use consistent
with the outdoor noise environment such that the
yearly average total day-night adjusted sound ex-
posure or the yearly average adjusted day-night
average sound level at a site is not greater than
the compatibility limit designated for that land use
by local authorities.

3.2 land use. Existing or intended use of a spe-
cifically delineated land area or parcel.

3.3 land use category . A logical grouping of a
set of related land uses.

EXAMPLE – An example category might be family
housing. It might include single family detached
dwellings, duplexes, mobile homes, and multi-family
low rise dwellings.

Annex A
(informative)

Land Use Compatibility with Yearly Average Total Day-Night Adjusted Sound Exposure
and Yearly Average Adjusted Day-Night Average Sound Level.

A.1 Land Uses

A.1.1 According to this annex, compatibility of a
land use with the outdoor noise environment is as-
sessed by comparing the predicted or measured
yearly average total day-night adjusted or non-
adjusted sound exposure or the yearly average
adjusted or non-adjusted day-night average sound
level at a site with the guidance criteria given in
figure A.1.

A.1.2 Land-use categories are usually associ-
ated with comprehensive or master plans that de-
tail present and future land uses. Adjustments or
modifications of the descriptions of the land-use
categories may be desirable after consideration of
specific local conditions. These guidelines were
developed without detailed consideration of the
costs or technical feasibility of their implementa-
tion in any particular community.

ANSI S12.9-1998/Part 5
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A.1.3 Determination of land use should be based
upon the application of professional planning pro-
cedures utilizing comprehensive, or master, land
use planning, zoning, and site design procedures,
or a combination thereof. Sometimes a parcel of
land can be suitable for more than one kind of use;
when such a condition exists, or is proposed, de-
termination of compatibility should be based upon

the land use considered to be most adversely af-
fected by the actual or projected outdoor noise en-
vironment.

A.2 Land Use Compatibility

A.2.1 A land use usually can be considered com-
patible with the outdoor noise environment at a site

Figure A.1. — Land use compatibility with yearly average total adjusted day-night sound exposure
„DNSE… or yearly average adjusted day-night average sound level „DNL… at a site for buildings as
commonly constructed. At specific receiver locations, it may be appropriate to use sound exposure
and sound exposure level without inclusion of the special adjustments from Part 4 of ANSI S12.9.
A # sign is placed in front of the description of such land uses.

ANSI S12.9-1998/Part 5
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if the yearly average total day-night adjusted
sound exposure or the yearly average adjusted
day-night average sound level lies within or below
the upper boundary of the range identified in figure
A.1 and labeled ‘‘compatible.’’

A.2.2 A land use usually can be considered in-
compatible with the noise environment at a site, if
the yearly average total day-night adjusted sound
exposure or the yearly average adjusted day-night
average sound level lies within or above the lower
boundary of the range identified in figure A.1 and
labeled ‘‘incompatible.’’

A.2.3 Within the intermediate range, yearly aver-
age total day-night adjusted sound exposure or the
yearly average adjusted day-night average sound
level identified in figure A.1 and labeled ‘‘margin-
ally compatible,’’ a local authority should designate
a certain yearly average total day-night adjusted
sound exposure or the yearly average adjusted
day-night average sound level as the compatibility
limit for each land use.

EXAMPLE – A city planning commission can decide
that for residential single-family land use, with exten-
sive outdoor living, the compatibility limit is yearly av-
erage total day-night adjusted sound exposure or the
yearly average adjusted day-night average sound
level of 10 (Pa2s) or 55 (dB), respectively. Accord-
ingly, in this city, this residential land use would be
deemed compatible with the outdoor noise environ-
ment wherever the yearly average total day-night ad-
justed sound exposure or the yearly average ad-
justed day-night average sound level is not greater
than 10 Pa2s or 55 dB, respectively.

NOTE – This Standard is based on attitudinal survey
studies that contain respondent reports of long-term
annoyance. Largely, this body of literature does not
deal with complaints. Community reaction, as used
by the U.S. Environmental Protection Agency, in-
cludes complaints, appeals to local officials and legal
action. Community reaction is very responsive to am-
bient noise (EPA, 1974). Complaints are triggered by
short-term, infrequent increases in the noise level
(Luz, Raspet and Schomer, 1983) whereas annoy-
ance increases over a period of months or years of
exposure (Fidell et al., 1985). Users interested in
predicting community reaction, such as complaints,
are advised to apply the correction factors as origi-
nally given by Rosenblith and Stevens (1953) or as
listed in Table D-7 of the EPA Levels Document
(1974). In using this table, the pure tone/impulse cor-

rection should be ignored, since this factor is already
incorporated into the present standard. When pre-
dicting complaints to short-term events, it may be
better to predict DNL only during the total time period
encompassed by the events.

A.3 Compatibility for common
construction techniques

For buildings used for human activities, figure A.1
assumes that the difference between the average
sound level outside a building and the level inside
that building due to the outside noise is that for
buildings as commonly constructed in the given
locality, without special sound insulating features.

A.4 Compatibility for special sound
insulation

A.4.1 Figure A.1 includes four categories of land
use that involve buildings which may be made
compatible with the outdoor noise environment by
inclusion of special sound-insulating features not
usually specified in the construction.

A.4.2 These land uses involve buildings where
outdoor living or open windows are of secondary
importance. For each land use category where
outdoor living or open windows are of secondary
importance, it is anticipated that the local authority
will designate a certain yearly average total day-
night adjusted sound exposure or a certain yearly
average adjusted day-night average sound level
as the ‘‘compatibility limit with sound insulation.’’
This limit should lie within the range of yearly av-
erage total day-night adjusted sound exposures or
within the range of yearly average adjusted day-
night average sound levels identified in figure A.1
and labeled ‘‘with sound insulation.’’

A.4.3 It is further anticipated that the local au-
thority will require buildings needing special sound
insulation to be so designed and constructed. This
construction should be such that yearly average
total day-night adjusted sound exposure or the
yearly average adjusted day-night average sound
level inside usually occupied rooms, due to noise
outside, does not exceed 1 Pa2s or 45 dB, respec-
tively.
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