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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee EV/11, Aircraft and Helicopter Noise to supersede AS 2021—1994. This
Standard is the result of a consensus among representatives on the Joint Committee to
produce it as an Australian Standard.

This Standard provides guidance on the siting and construction of buildings in the vicinity
of airports to minimize aircraft noise intrusion. The assessment of potential aircraft noise
exposure at a given site is based on the Australian Noise Exposure Forecast (ANEF) system
(for details of this system refer to Appendix A).

This edition provides expanded aircraft noise tables and incorporates various associated

amendments to the text.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance. :
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FOREWQRD
Aircraft noise intrusion within a building depends substantially on—
(a) the location, orientation and elevation of the site relative to the aircraft flight paths;
(b) the types and frequency of aircraft operating from the aerodrome;
(c) meteorological conditions; _
(d) the types of activity (including sleep) to be, or being, accommodated in the building;
(e) the type of layout, construction and ventilation used; and
{(f) the internal acoustic environment.

The data contained. in the aircraft Noise Level Tables (Tables 3.4 to 3.24) are based on
modelling and actual measurement and are estimates of the noise levels emitted by the
aircraft currently operating. These data will be amended as new aircraft are commissioned
and as otherwise necessary.

Exposure prediction below 25 ANEF may be significantly inaccurate, and therefore cauticn
should be exercised in the evaluation of locations outside the 25 ANEF contour. In addition,
the extent of noise reduction required for a building may depend in part on the amount of
noise from sources other than aircraft. Because of these factors and of the special acoustic
requirements of certain types.of building, it will sometimes be necessary to undertake
supplementary noise measurements so that a sufficiently representative prediction of the
noise exposure at the site under evaluation can be obtained. This is also true for aerodromes

at which a significant number of training circuits occur. Such measurements should be

petformed only by personnel appropriately qualified in acoustics.

Human reaction to aircraft noise is known to depend not only on the amount of noise, but
also on psychosocial factors such as personal sensitivity to noise, fear of aircraft crashing
and attitudes towards aviation. Thus some individuals will be seriously disturbed by aircraft
noise even when the building is sited and constructed according to this Standard.

Some experience has shown that communities which are newly-exposed to aircraft noise
(e.g. as a result of the construction of new runways, or the redesign of flight paths near an
atrport) tend to be more sensitive to such noise than communities which are accustomed to
it. Land use planning must by necessity use a long-term horizon, and the building siting
acceptability recommendations in this Standard are based on the reactions of noise-
accustomed communities. Regulatory authorities are cautioned that a transient heightened
reaction could result from substantial new noise exposure.
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STANDARDS AUSTRALIA

Australian Standard
Acoustics—Aircraft noise intrusion—Building siting and construction

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard, together with the relevant Australian Noise Exposure Forecast (ANEF) chart
or locality map available for the aerodrome under consideration, provides guidelines for
determining—

(a) whether the extent of aircraft noise intrusion makes building sites ‘acceptable’,
‘unacceptable’ or ‘conditionally acceptable’ for the types of activity to be, or being,
undertaken (Clause 2.3); '

(b) for ‘conditionally acceptable’ sites, the extent of noise reduction required to provide
acceptable noise levels indoors for the types of activity to be, or being, undertaken;
and .

(c) the type of building construction necessary to provide a given noise reduction,
provided that external windows and doors are closed (see Note 1).

This Standard deals specifically with noise from take-off, landing and circuit training
operations at civil aerodromes or military airfields.

The acceptability of outdoor spaces is not covered by this Standard.

NOTES:

1 The recommendations for building construction are based on the assumption that external
windows and doors are shut. If external windows or doors are opened for ventilation or other
purposes, the noise attenuation values for various components given in Clause 3.3 will not be
achieved. Item (c) above implies that mechanical ventilation will need to be installed when
external windows and doors are shut to provide adequate protection against aircrafll noise
intrusion. Whether or not sufficient ventilation can be achieved by mechanical or other means
should be considered before the selection of building components described in Clause 3.3.

2 There may be a significant increase in costs incurred in buildings designed to provide higher
than normal noise attenuation for their type.

1.2 OBJECTIVE

This Standard is concerned with land use planning and building treatments in the vicinity of -
an airport. The objective is to provide guidance to regional and local authorities,
organizations, communities and others associated with urban and regional planning and -
building development on the siting and construction of new buildings against aircraft noise
intrusion and on the acoustical adequacy of existing buildings in areas near aerodromes.

This Standard is not intended to be applied for the purposes of assessing the effects of noise
from aircraft. However, it should be noted that the effects of noise from aircraft are not
confined to areas where the noise exposure exceeds 20 ANEF and may occur at or below 20
ANEF (see Appendix A for a description of the ANEF system).

® Standards Australia
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1.3 APPLICATION

Application of this Standard should be considered when a building site is located within

certain distances from an acrodrome as given below. The following distances are

approximations and should be used as guidelines only:

(a) Within 15 km of an international airport, major domestic airport, or major military
aerodrome.

(b) Within 10 km of a domestic airport with regular scheduled public transport services.
(¢) Within 5 km of any other type of aerodrome for which an ANEF chart is available.
Reference to the appropriate ANEF chart will be necessary to determine the applicability of
the recommendations of this Standard. 7

Section 2 of this Standard gives guidelines for determining the acoustical acceptability of a
particular site. ‘ '
Section 3, used in sequence with Section 2, gives guidelines for determining the extent of
noise reduction and type(s) of construction required for a particular building.

A high level of skill is required to comply with many of the provisions of this Standard.
Unsuccessful designs may be difficult and expensive to remedy. Inferior aircraft noise
attenuation performance resulting from unsatisfactory design and construction will detract
from the value and usefulness of a building throughout its life. It is expected that the
provisions of this Standard will be interpreted by a qualified acoustician experienced in the
characteristics of aircraft noise.

NOTES:

1 A flow chart setting out the various steps contained in this Standard is shown in Figure 1.1,

2 A worked example of the application of the Standard is given in Appendix B.

1.4 REFERENCED DOCUMENTS
The following documents are referred to in this Standard:

AS :

1170 Minimum design loads on structures (known as the SAA Loading Code)
1170.4 Part 4: Earthquake loads

1259 Acoustics—Sound level meters

1259.1 Part 1: Non-integrating
1259.2 Part 2: Integrating—Averaging

1633 Acoustics—Glossary of terms and related symbols

1668 The use of mechanical ventilation and air-conditioning in buildings

1668.2 Part 2: Mechanical ventilation for acceptable indoor-air quality

2047 Windows in buildings—Selection and installation

2107 Acoustics—Recommended design sound levels and reverberation times for

building interiors

2659 Guide to the use of sound measuring equipment
2659.1 Part 1:  Portable sound level meters
2659.2 Part 2: Portable equipment for intepration of sound signals

3826 Strengthening existing buildings for earthquake

AS/NZS ‘

1276 Acoustics—Rating of sound insulation in buildings and of building e¢lements
1276.1 Part 1: Airborne sound insulation

3000 Electrical installations (known as the Australian/New Zealand Wiring Rules)
Building Code of Australia '

www.standards.com.au
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1.5 DEFINITIONS

For the purpose of this Standard, the definitions in AS 1633 and those below apply.
1.5.1 Aerodrome

An area of land or water (including any buildings, installations and equipment)-—
(a) established as an aerodrome under Air Navigation Regulations; or

{b) the use of which as an aerodrome is authorized under the regulations made under the
Civil Aviation Act; and

being such an area intended for use wholly or partly for the arrival, departure or movement
of aircraft. :

NOTE: The Department of Defence often refers to an aerodrome as an airfield.
1.5.2 Afreraft noise level

The arithmetic average of the maximum sound levels occurring during a series of flyovers
by a specific aircraft type and load conditions measured in A-weighted decibels (dB(A))
using the S time-weighting of a sound level meter.

NOTES:
1 Derivation of the aircraft noise levels in Tables 3.4 to 3.24 is covered in Note 2 to Clause
3.1.4.

2 Internationally aircraft noise is measured using slow (8) time-weighting, and the extensive
databases and programming algorithms used in determining aircraft noise exposure levels use
data based on S time-weighted measurements. Consistent with these practices, aircraft noise
measurements and assessments in Australia use S time-weighting and an average of the
maximuim noise levels.

3 Maximum noise levels will vary from time to time depending on the prevailing
meteorological conditions. '

1.5.3 Aircraft noise reduction (ANR)

A calculated or measured value. For design purposes, the arithmetic difference between the
aircraft noise level at a site and the indoor design level, as described in Clause 3.2.2. For
measurement purposes, the difference between the exterior and indoor sound levels as
determined in accordance with Appendix C.

1.5.4 Airfield

An area of land or water (including any buildings, installations and equipment) established
in accordance with military standards and requirements and intended for use wholly or
partly for the arrival, departure or movement of aircraft.

1.5.5 Airport
An acrodrome with significant facilities.
1.5.6 Australian Noise Exposure Forecast (ANEF)

A single mumber index for predicting the cumulative exposure to aircraft noise in
communities near aerodromes during a specified time period (normally one year).
NOTE: The computation of this index includes— .
(a) measurements of aircraft noise (expressed in Effective Perceived Noise Decibels, EPNdB),
which take account of the spectral, temporal and spatial aspects of the noise;
(b) estimates and gencralizations of aircraft type groups and mix, number of operations,
runway utilization, flight paths and operational procedures; and

(¢) time of day, i.e. whether daytime (0700 hours to 1900 hours) or evening/night-time (1900
hours to 0700 hours}.

© Standards Australia
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This single number index is useful for rating the compatibility of various land uses with
respect to aircraft noise. For this purpose, equivalent ANEF values at individual positions
around an aerodrome are combined on a map to form ANEF contours. (See ‘Appendix A for
a description of the ANEF system and the method for its determination.)

1.5.7 Building site
The location of a proposed or existing building not associated with the aerodrome.
1.5.8 Indoor design sound level

The recommended maximum level in dB(A) inside a building from an aircraft flyover.

@ Standards Australia www.standards.com.au
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Clause 1.3

Determine whether
AS 2021 applies to
building site

Y

AS 2021—2000

SECTION 2

¥

Determine noise exposure
of building site

Clavse 2.1.1 +

BUILDING SITING AGAINST AIRCRAFT NOISE INTRUSION

Clause 2.1.2

Obtain copy of ANEF chart

Where AMNEF charts are not

from the aercdrome owner
and determine ANEF zone

available, refer to Clause 212

Y

Determine building site
acceptability |Table 2.1}

Clause 2.3.1 \l/

Clause 2.3.2

Clause 2.3.3 \l/

i 'Acceptable’, no further
congideration of this Standard is
generally necessary, except in
special circumstances

1f
‘Gonditionally Acceptabla’,
continue

If 'Unacceptable’, do not
proceed with development except
in special cases

v

SECTION 3 BUILDING CONSTRUCTION AGAINST AIRCRAFT NCOISE INTRUSION

Clavge 3.1.3.3

Clause 3.1.2 4/
Determine relevant aircraft
types (Table 3.1

Clause 3.1.3 ‘l/

It building site elevation
significantly ditferent from

Determine distance
coordinates for building

1t ANEF 25 or ANEF 30
contours not approximately

that of aerodrome,
determing adjustment to
DL, DT (Table 3.2)

site relative to
aerodrome’s runways
DS, DL, DT

symmetrical, determine
appropriate sideline
distance DST

www.standards.com.au

Clouse 314 Y

Determine maximum noise
levels {dBIA)) for relevant
aircraft types
[Tables 3.4 to 3.24})

Clause 3.2.1 \l/

Determine indoor design sound
lavel for aircraft flyovers
{dBiAH for building/activily

typels) (Table 3.3}

Clause 3.2.2 \I/

Determine aircraft noise
reduclion reguired

Clause 3.3 \l/

Determine appropriate
building materials and
constructions to achieve
required aircraft noise
reductlion

Clause 3.4 \I/

Measure aircraft noise
reduction achieved

FIGURE ‘1.1 FLOW CHART

© Standards Australia
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SECTION 2 BUILDING SITING AGAINST
AIJRCRAFT NOISE INTRUSION

2.1 DETERMINATION OF NOISE EXPOSURE OF BUILDINC SITE
2.1.1 Aerodromes with ANEF charts

ANEF charts for the major Australian city airports, military aerodromes and for many of the
country aerodromes are available from the appropriate authorities. All or some of the noise
exposure contours of 20, 25, 30, 35 and 40 ANEF are shown on these charts.

These contours indicate land areas around aerodromes which aré-forecast to be exposed to
aircraft noise of certain levels as defined in Clause 1.5.6; the higher the ANEF value the
greater is the noise exposure.

Locate the position of the building site on the ANEF chart and determine the highest value
ANEF contour which crosses the building site.

If the building site is outside the 20 ANEF contour, noise from sources other than aircraft
may dominate; therefore, there is usually no need to proceed further in this Standard as the
construction of the building need not specifically be designed to provide protection against
aircraft noise intrusion. Nevertheless, if it is desired that premises be insulated against
aircraft noise, the procedures of this Standard may be followed.

NOTES:
1 The individual aerodrome operators should be approached regarding the availability of ANEF
charts.

2 For certain highly specialized building types such as aud1t0r1a or recording studios, specialist
acoustic advice should always be sought.

2.1.2 Aerodromes without ANEF charts

The ANEF system takes account of noise levels, frequency and time of day of aircraft noise
events. Therefore it is always preferable to use an ANEF chart to predict aircraft noise
exposure at a site. If one does not exist, the preparation of an ANEF chart for the particular
aerodrome should be requested through the acrodrome owner. :

Where acrodrome usage is confined to a small number of light general aviation aircraft the
production of an ANEF chart may not be justified and is unlikely to occur. In these cases
refer to Appendix D.

2.2 DETERMINATION OF BUILDING SITE ACCEPTABILITY
2.2.1 General

The acceptébility of the building site is dependent on the type of building proposed and on
the ANEF zone in which it is to be located.

2.2.2 Determination of acceptability

For the particular building type under consideration, determine from Table 2.1 the building
site acceptability, i.e. acceptable, conditionally acceptable or unacceptable, for the ANEF
zone in which it is to be located. :

2.3 ACTION RESULTING _FROM ACCEPTABILITY DETERMINATION

2.3.1 Acceptable

If from Table 2.1, the building site is classified as ‘acceptable’, there is usually no need for
the building construction to provide protection specifically against aircraft noise. However,
it should not be inferred that aircraft noise will be unnoticeable in areas outside the ANEF
20 contour. (See Notes 1, 2 and 3 of Table 2.1.)

[
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If from Table 2.1, the building site is classified as ‘conditionally acceptable’, the maximum
aircraft noise levels for the relevant aircraft and the required noise reduction should be
determined from the procedure of Clauses 3.1 and 3.2, and the aircraft noise attenuation to
be expected from the proposed construction should be determined in accordance with

Clause 3.3 (see Notes 1 and 3 of Table 2.1).
2.3.3 Unacceptable

If, from Table 2.1 the building site is classified as ‘unacceptable’, construction of the
proposed building should not normally be considered. Where in the community interest
redevelopment is to occur in such areas, e.g. a hotel in the immediate vicinity of an
aerodrome, refer to the notes to Table 2.1,

BUILDING SITE ACCEPTABILITY BASED ON ANEF ZONES

TABLE 2.1

(To be used in conjunction with Table 3.3)

ANEF zone of site

Building type . Conditionall
: Acceptable ondrtiona’ly Unacceptable
‘ acceptable
House, home unit, flat, Less than 20 ANEF 20 to 25 ANEF Greater than 25 ANEF
caravan park (Note 1) {Note 2) :
Hotel, motel, hostel Less than 25 ANEF 25 to 30 ANEF Greater than 30 ANEF
School, university Less than 20 ANET 20 to 25 ANEF Greater than 25 ANEF
(Note 1) (Note 2)
Hospital, nursing home Less than 20 ANEF 20 to 25 ANEF Greater than 25 ANEF
(Note 1)
Public building Less than 20 ANEF 20 to 30 ANEF Greater than 30 ANEF
(Note 1)
Commercial building Less than 25 ANEF 25 to 35 ANEF Greater than 35 ANEF
Light industrial Less than 30 ANEF 30 to 40 ANEF Greater than 40 ANETF

Other industrial

Acceptable in all ANEF zones

NOTES:

1

www, standards.com.au

The actual location of the 20 ANEF contour is difficult to define accurately, mainly because of
variation in aircraft flight paths, Because of this, the procedure of Clause 2.3.2 may be followed for
building sites outside but near to the 20 ANEF contour.

Within 20 ANEF to 25 ANEF, some people may find that the land is not compatible with residential
or educational uses. Land use authorities may consider that the incorporation of noise control features
in the construction of residences or schools is appropriate (see also Figure Al of Appendix A).

There will be cases where a building of a particular type will contain spaces used for activities which
would generally be found in a different type of building {e.g. an office in an industrial building). In
these cases Table 2.1 should be used to determine site acceptability, but internal design nolse levels
within the specific spaces should be determined by Table 3.3.

This Standard does not recommend development in unacceptable areas. However, where the relevant
planning authority determines that any development may be necessary within existing built-up areas
designated as unacceptable, it is recommended that such development should achieve the required
ANR determined according to Clause 3.2. For residences, schools, etc., the effect of aircraft noise on
outdoor areas associated with the buildings should be considered.

In no case shoutd new development take place in greenfield sites deemed unacceptable because such
development may impact airport cperations,

© Standards Australia
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SECTION 3 BUILDING CONSTRUCTION
AGAINST AIRCRAFT NOISE INTRUSION

. 3.1 AIRCRAFT NOISE LEVEL

3.1.1 General

The procedure for estimating the aircraft noise level likely to be experienced at the building

site involves—

(a) the determination of the aircraft types forecast to be operating at the aerodrome near
the building site;

(b) the graphical determination of a set of distance coordinates which describe the
position of the building site relative to the acrodrome, and thus are an estimate of the
position of the building with respect to that of aircraft during take off, landing and
circuit training operations; and

{c) the prediction of the aircraft noise level to which the building site will be exposed.

3.1.2 Determine aircraft types

Refer to Column 1 of Table 3.1. Identify all those aircraft types and operations (take offs,
landings and training circuits) forecast in the ANEF to occur on each runway and the times
of operation. The aircraft types forecast to operate are given in the aircraft type tabulations
included on ANEF charts.

3.1.3 Determine distance coordinates for building site relative to aerodrome runways
3.1.3.1 Aircraft using straight approach and departure flight paths
The distance coordinates are determined as follows:

(a) On the appropriate ANEF chart or locality map, extend the centre-line of each runway
to a point beyond the building site.

All runways should be taken as relevant and the procedures given carried out to
determine the noise levels from aircraft movements on all runways.

(b) As shown in Figure 3.1, draw a line perpendicular to the extended runway centre-line
and passing through the building site, known as ‘sideline projection’.

{¢) Determine for each runway—

(i) DS, the distance in metres from the building site to the extended runway centre-
line along the line drawn in Item (b);

(iiy DL, the distance in metres from the closer end of the runway to the intersection
of the extended runway centre-line and the line drawn in Item (b); and

(iif) DT, the distance in metres from the further end of the runway to the intersection
of the runway centre-line and the line drawn in Item (b).

3.1.3.2  Aircrafi using curved approach and departure tracks

Where curved flight paths occur, the combined effects of aircraft altitude (as it proceeds
along the curved flight path), site elevation, and sideline distance need careful
consideration. It is recommended that a series of computations should be performed for a
mumber of positions along the curved segment of the flight path with respect to the building
site, and not just for the position closest to the building site.

See Figure 3.2. The distance coordinates are determined as follows:

NOTE: The following procedure should be adopted only if the details used to describe the curved
flight paths for the production of the ANEF are known. The individual aerodrome operators
should be approached regarding the availability of flight track information.

www.standards.com.au
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(2) On the appropriate ANEF chart or locality map, plot the closest relevant curved flight
paths for each runway to a point beyond the building site. All runways should be
taken as relevant and the procedures given carried out to determine the noise levels
from aircraft movements on all runways.

(b)  As shown in Figure 3.2, draw a line perpendicular to the flight path or its tangent and
passing through the building site, known as ‘sideline projection’.

(¢) Determine DST and DSL. DST and DSL are the parts of the flight path which follow
the centre-line from the end of the runway (see Figure 3.2).

(d) Determine DC. DC is that part of the flight path which is curved (see Figure 3.2). DC
can be calculated using the following equation:

pc = 4 | | 1
360 '
where 4, the angle shown in Figure 3.2 is measured in degrees and R (see Figure 3.2}

is measured in metres.
(e) Determine for each runway—

(i) DS, the distance in metres from the building site to the curved flight path along
the line drawn in Step (b);

(i1) Di,, the distance in metres obtained by adding DSL and DC; and
(iii) DT, the distance in metres obtained by adding DST and DC.
3.1.3.3 Land height correction

If the elevation of the building site differs from that of the aerodrome by +10 m or more,
the distance coordinates DL and DT must be corrected in accordance with Table 3.2 to take
account of this difference.

Site elevations above or below that of the aerodrome are listed in Column 1 of Table 3.2
and the corresponding values to be subtracted from, or added to, DL and DT are given in the
Columns 2 to 5. If the elevation of the aerodrome is greater than that of the site, the values
given in Table 3.2 are to be added to DL and DT and if it is less they are to be subtracted
from DL and DT.
NOTE: ANEF charts may not account for topography; if they do so it will be indicated on the
chart. To determine difference of elevation between the aerodrome and building site refer to a
survey map of the area.

3.1.4 Determine aircraft noise levels (dB(A))
The aigcraft noise levels are determined as follows:

(a) For each relevant aircraft type listed in Table 3.1, identify two associated noise level
tables in the series Tables 3.4 to 3.24. The set of tables should be listed.

(b) For each noise level table in the set, read off a corresponding noise level for the
appropriate centre-line and sideline distance coordinate as follows:

(i)  For take off noise level tables, use DT and DS distance coordinates.
(i) For landing noise level tables, use DL and DS distance coordinates.

(c) List the set of noise levels, and from the set select the highest value. This is the
aircraft noise level to be used to determine the aircraft noise reduction required (see
Clause 3.2.2). The only exception is where there is evidence that the particular
aircraft type and movement which produced that noise level do not constitute a
typical operation. In this case, select the next highest value from the noise tables.
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NOTES: L

1 Land-use planning authorities may require testing to establish that particular ANR values
have been achieved. In these circumstances, the aircraft noise levels used for the design of the
building construction should be taken as the higher of measurements taken at the site by an
acoustic specialist and tabulated levels given in this Standard.

2 The noise levels in Tables 3.4 to 3.24 are based on modelling and measurements. The r
tabulated values are estimnates of the aircraft noise levels emitted by typical aircraft operating
in Australia. Uncertainties in the data increase as the distances DT, DL, and DS increase.

e

3 For some building sites, an aircraft noise level table may not include a value for a particular :
pair of distance coordinates determined in accordance with Clause 3.1.3. If this is the case, it ' '
indicates that the take off or landing noise for the aircraft type being considered will not
generally be of significance in terms of noise reduction requirements at that site.

3.2 NOISE REDUCTION REQUIREMENTS _ ) }
3.2.1 Determine indoor design sound level for aircraft flyovers

From Table 3.3, select the indoor design sound level appropriate for the activity or building
type under consideration,

PR——

3.2.2 Determine aircraft noise reduction (4NVR) required !

Subtract the level obtained in Clause 3.2.1 from the aircraft noise level determined in .
accordance with Clause 3.1.4. The resulting value is an estimate of the extent of aircraft
noise reduction (ANR), in dB(A), to be 1ncorp0rated in the building’s envelope B

NOTES: )

1 1In any one building, several different activity and space types may be accommodated,
necessitating the selection of several indoor design sound levels and necise reductions, as
appropriate. Sce also notes to Table 3.3:

2 For building sites that require an ANR in excess of 30 it is recommended that for the purpose .
of noise control the assessment be evaluated in terms of the spectral components of the : f oA
aircraft noise rather than a dB(A) value, so as to take account of low frequency components
of the aircraft overflight that may influence the internal dB(A) level, i

[

3.3 CONSTRUCTION GUIDELINES

Buildings on sites determined to be ‘conditionally acceptable’ under Clause 2.2 should be
designed such that the ANR values determined under Clause 3.2.2 are achieved for all
internal spaces. In general, this will require that external windows and doors be kept closed,
since if these are opened for ventilation purposes the aircraft noise reduction of the building L
envelope will be significantly reduced. If it is necessary to close windows and doors to

comply with this Standard, building ventilation should be in accordance with the Building i
Code of Anustralia on the assumption that windows and doors are not openable. Mechanical
ventilation or airconditioning systems complying with AS 1668.2 should be installed.

Various rooms in a building may require different indoor design sound levels and
consequently different ANR values (see Clause 3.2). In addition, the areas of external ' )
building components may differ between rooms. For this reason, determination of
appropriate building components should be performed separately for each rcom within a
building. In some cases, an external per1meter approach to design may be appropriate (see i
Note 6 to Table 3.3). ‘

NOTE: Appendix E provides guidance on ach1ev1ng high levels of acoustic insulation against

aircraft noise. _ [

If internal doors within a building need to be opened for functional reasons, then noise
transmission from other internal spaces should also be taken into account in determining the
overall ANR for each room.

[R——,
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In general, specialist acoustic advice will need to be sought to ensure that the sound
transmission loss of all individval building components is appropriate to achieve the
required ANR values. Possible sound transmission through vents and other openings should
also be conSIdered in the design.

Appendix F provides one method for determmlng appropriate building materials and
constructions to achieve a required ANR value. Appendix F is intended to serve as a guide
to the types of construction which would be necessary in any instance. Other specific
building materials may also be suitable, and alternative building designs which optimize
noise attenuation may also be developed to achieve the required performance.

3.4 COMPLIANCE TEST

" In situations where measurement of noise attenuation is required following construction,

testing by an acoustics specialist following the method described in Appendix C is
recommended.

- If the measured ANR is equal to or greater than the design ANR determined in accordance

with Clause 3.2 the building as constructed complies with this Standard (see Appendix C,
Paragraph C4(m)). :

.20~
; 25
E
/ -
s
Id
d -
//__/
£
T _-~" Building
\\ . ¥l site
4

FIGURE 3.1 DETERMINATION OF DS, DL AND DT FOR STRAIGHT FLIGHT PATHS
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"FIGURE 3.2 DETERMINATION OF DS, DL AND DT FOR CURVED FLIGHT PATHS

TABLE 3.1
SELECTION OF AIRCRAFT NOISE LEVEL TABLES ‘ ]
_ Relevant aireraft type Operation Applicable noise level Table -
Boeing 727 (hush-kitted) Take off Table 3.4 £
Landing Table 3.5 o
Boeing 747-200B Take off - long range {Note 8) Table 3.6 Y
Take off - short range (Note 8) Table 3.7 -
Landing Table 3.8 |
Boeing 747-400 Take off - long range (Note 8) Table 3.9 ' o
Take off - short range (Note 8) Table 3.10
Landing Table 3.11 _ © o
Boeing 737-300, Boeing 737-400, Take off Table 3.12 i J‘
Airbus A320 * Landing Table 3.13
Boeing 767 ‘Take off - long range (Note 8) Table 3.14 £
Take off - short range (Note 8) Table 3.15 .
Landing Table 3.16 . wod
British Acrospace BAc 146 Take off Table 3.17 .
) Landing Table 3.18
Saab 340, Boeing Dash &, Fokker . Take off Table 3.19 .
F50 Landing Table 3.20 '
Corporate jet (Note 5) - Take off : Table 3.21 |
Landing ’ Table 3.22 )
Typical light general aviation Take off Table 3.23
aircraft types (Note 6) Landing Table 3.24

NOTES: ' _
1 The aircraft types given.in the above Table have been selected to be representative. For those types not
given, an aireraft type of similar size and configuration may be selected.

[N,

.2 For civil aircraft that arc not similar in size and configuration to those listed, the appropriate noise
levels may be obtained by contacting AirServices Australia,

@ Standards Australia www.standards.com.au
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For military aircraft, the appropriate noise levels should be obtained by contacting the Department of
Defence.

Where aircraft with similar noise characteristics are grouped together, noise levels- shown in the
relevant table represent the highest value in each case.

" The data in the Table is based on a Lear 35 jet.

The data in the Table is for twin-engine, propeller-driven aircraft of Maximum Take off Weight up to
5700 kg (data is based on Beech 38 Baron).

All data are based on zero wind conditions.

As the climb rate, and hence the spread of noise levels, is affected significantly by the aircraft take off
weight, data has been included for international aircraft for long (>8000 km) and short (900 to
1800 km) ranges. For any given set of site coordinates, both take off tables should be checked, and the
higher of the two noise levels used for design purposes.

The noise levels given in Tables 3.4 to 3.24 represent average maximum levels. Therefore there may be
individual flights that produce higher or lower levels than those tabulated.

The noise levels shown in Tables 3.4 to 3.24 were provided by AirServices Australia, which has
advised that—

(a) The levels were calculated using the best available modelling process at the time of preparation of
this Standard.

(b) The input data were provided by an external source.

AirServices Australia and Standards Australia are not able to guarantee the correctness of the tabulated
noise levels.
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TABLE 3.2

LAND HEIGHT CORRECTIONS

metres

Distance in metres to be added to DT and DL, if site is below the acrodrome,
or subtracted from DT and DL, if site is above the aerodrome

Landi
Difference in alfdmg Take off {correction to DT)
. (correction to DL)
elevation between
site and aerodrome : Domestic
Al aircraft type Domestic jet International propeller-driven
groups aircraft types aireraft types aireraft and light
aireraft types
10 150 60 80 110
15 290 90 110 170
20 380 120 150 - 220
25 480 150 190 280
30 570 . 180 230 330
35 670 210 260 390
40 760 240 300 450
45 860 270 340 500
50 950 300 380 560
55 .1040 320 410 610
60 1140 350 450 670
65 1230 380 500 730
70 1330 410 530 780
75 1420 440 570 840
80 1520 470 600 890
85 1610 500 640 950
90 1710 530 680 1 000
95 1 800 560 720 1 060
100 1900 590 750 1120

NOTES:

1 This Table is based on a 3° glide slope for landing, and an average climb gradient has been assumed

for take off,

2 Interpolation between values is permissible.
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TABLE 3.3

INDOOR DESIGN SOUND LEVELS* FOR DETERMINATION
OF AIRCRAFT NOISE REDUCTION

Building type and activity ) Indoor design sound level*, dB(A}

Houses, home units, flats, caravan parks

Sleeping areas, dedicated lounges 50

Other habitable spaces . ‘ 55

Bathrooms, toilets, laundries 60
Hotels, motels, hostels

Relaxing, sleeping 55

Social activities 70

Service activities 73
Schools, universities

Libraries, study areas 50

Teaching areas, assembly areas (see Note 5) 35

Workshops, gymnasia 75
Hospitals, nursing homes

Wards, theatres, treatment and consulting rooms 50

Laboratories ' 63,

Service areas ) 75
Public buildings

Churches, religious activities 50

Theatres, cinemas, recording studios (see Note 4) 40

Court houses, libraries, palleries 1 50
Commercial butldings, offices and shops

Private offices, conference rooms : 55

Drafting, open offices 65

Typing, data processing ' 70

Shops, supermarkets, showrooms 75
Indusirial

Inspection, analysis, precision work 75

Light machinery, assembly, bench work 80

Heavy machinery, warehouse, maintenance 85

# These indoor design sound levels are not intended to be used for measurement of adequacy of
construction. For measurement of the adequacy of construction against aircraft noise intrusion see
Appendix C.

NOTES:

1  The indoor design sound tevels in Column 2 are hypothesized values based on Australian experience. A
design sound level is the maximum level (dB(A)) from an aircraft flyover which, when heard inside a
building by the average listener, will be judged as not intrusive or annoying by that listener while
carrying out the specified activity. Owing to the variability of subjective responses to aireraft noise,
these figures will not provide sufficiently low interior noise levels for occupants who have a particular
sensitivity to aircraft noise.

2 Some of these levels, because of the short duration of individual aircraft flyovers, exceed some other
criteria published by Standards Australia for indoor background noise levels (see AS 2107).

3 The indoor design sound levels are intended for the sole purpose of designing adeguate construction
against aircraft noise intrusion and are not intended to be used for dssessing the effects of noise, Land
use planning authorities may have their own internal noise level requirements which may be used in
place of the levels above.

4  For opera and concert halls and theatres, and for recording, broadcast and television studtos and similar
buildings where neise intrusion is unacceptable, specialist acoustic advice should always be obtained.

5  Certain activities in schools may be considered particularly noise sensitive and 50 dB(A) may be a
more desirable indoor sound level to select for any teaching areas used for such activities. However,
the effect of other noise sources should be considered.

6 The provisions of this Standard relating to different internal design sound levels for different indoor
spaces could result in the use of different construction and materials in contiguous spaces, and require
the construction of substantial barriers between habitable spaces, e.g. heavy sclf-closing internal doors,
detracting from the amenity of the building, Therefore consideration should be given to a uniform
perimeter insulation approach.
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_ _ TABLE 3.4
NOISE LEVELS FOR BOEING 727 (HUSH-KITTED)—TAKE OFFS ' —
Centre- ] Noise levels, dB(A)
line Sideline distance (DS), m

“('is"’““ 0 [ 106 |200] 300 400|500 600|700 |800|200]|1000]1200]|1400(1600}1800]2000]|2200]|2 400|200
DT), m

0 ax [ e | o | we L oo {ga | s |78 |76 74| 3| 71 | 60 | 67 | 66 | 64 | 63 | 62 | e
250 | *e [ as [ ax ] s for a3 |81 |78 |76 74| 73 | 71 [ 6o [ 67 | 65 | 64 | 63 | 61 | 60 _
500 | #x e |#e sl o iga|sol8 76 i7a] 72 | 70 | 68 1 67 | 65 | 64 | 62 | 61 | 60 "
. {

750 BE | eE | owE | owE P AR N B3 | BO | TT | TS| T3 72 70 68 66 65 63 62 61 60
1000 L Rw f e | kR P oRR L B3| BO 7T |75 |73 72 70 68 66 65 63 62 61 60
1250 Hk | Rk | w | k* foRE | gD | 79 | 77 | 75 | 73 72 69 67 66 64 63 62 61 60
| 500 AR L kR | ek | okx f o=k | B 179 (77 | 74| 73 71 69 67 63 64 63 61 60 59 1
b 750 BEOp AR LRk L okR L oek | B2 179176 |74 | 72 71 69 67 (] 64 62 61 60 59

2 000 #A | A | k% | kR | ** | R | 78 {76 | 74 | T2 71 68 | 66 65 63 62 51 60 59

2250 FE L RR Lk ok | e | B3 1 B0 78 | 75|73 72 70 67 65 64 63 62 61 60 -
2500 [116{108|100}F 95 | 90 | 8 { 83 { 80 78‘ 76 74 71 13 67 65 64 63 62 61 i
2750 111410711013 95 | O1 | 88 4 84 1 82 179 | 77 76 73 70 68 66 65 64 63 62
3000 |108 1051001 96 | 92 | 88 { 86 {1 83 | 81 | 79 77 74 71 69 67 60 635 63 62
3250 |106]| 104|100 96 | 92 | 89 | 86 { 84 | 82 | 80 |. 78 75 72 70 68 67 65 64 63
3500 {104)102)99 §95 |92 | 8 |87 )84 | B2 | 80 79 76 | 73 71 69 63 66 65 64
3750 |16z ]|101 )98 95 |92 | 90 | B7 { 85 | 83 | 81 79 76 74 72 70 68 67 65 64
4000 |100|100| 98 | 95 | 92 |90 {87 { 85 | 83 | 81 80 77 75 72 71 69 67 66 64
4250 99 199 197 194 192 |9 |87 {85 |83 | 82 30 78 75 73 71 69 67 66 65
4500 98 | 98 {96 f 94 | 92 | 89 ] 87 | 85 | 84 | 82 30 78 75 73 71 69 68 66 65
4 750 98 |97 |96 [ 94 | 91 | 89 | 87 { 85 | 84 | 82 30 78 75 73 71 69 68 66 65

[E—

5 000 97 J 67 } 95 } 93 | 1 | 8% | 87 | 85 | 84 | 82 80 78 75 73 71 70 68 66 635 I
5500 96 | 96 | 95 [ 93 | 91 | 89 {87 {85 | 83 | 82 81 78 76 73 72 70 68 67 65 _ -
6 000 95 | 95 | 94 92 | 90 | B9 { 87 { 85 | 83 | 82 51 78 76 74 72 70 68 67 65

6 500 94 | 94 |93 | 92 | 50 | B8 | B7 | 85 | 83 | 82 81 78 76 74 72 il 68 67 66 : ]
7000 92 | 92 | 91 | 90 | 8D | 87 | 86 | 84 | 83 { 81 80 78 76 74 72 70 68 67 66 . l
7500 90 | 90 | 8% | 88 | 87 | &5 | B4 | B2 | B1 | 7% 78 16 74 72 71 69 68 66 65 )

8 0060 89 | 89 | 88 [ 88 | 86 | 85 [ 83 |82 | B0 79 78 76 74 72 70 68 66 65 64 -
8 500 88 | 88 | B7 87 | B6 | B4 | B3 | 82 | 8O | 79 78 76 74 72 EL 68 67 65 64 i
9000 87 | 87 [ 86 | 86 | 85 | 84 | 82 | 81 | B0 | 79 . ] 76 74 72 70 69 67 66 64 S
9 500 86 | 8 | B5 F B5 | 84 | B3 | B2 [ 81 | BO } 79 78 76 74 72 70 69 67 66 63

10000 | 85 | 85 |84 | 84 | 83 {83 |82 |81 |80} 70 77 76 74 72 70 69 67 66 65 !
10500 | 84 | 84 | 84 § 83 | 83 | 82 | 81 |80 |79 |78 7 75 74 72 70 69 68 66 65 ) J‘
11000 § 83 ] 83 183 |} 83 | 82 {82 |81 |80 |79 |78 77 75 74 72 70 69 68 66 635

11500 | 83 | 83 | 83 | 82 | 82 | 81 | 81 | B0 | 79 | 78 77 75 73 72 0 | 69 68 66 63 N
12000 {82 | 82 | 82 [ B2 | B1 | 81 |80 |79 |79 |78 77 75 1 13 72 70 69 67 66 65 |
12500 | 82 | 82 | 82 | 82 | 81 | B1 |80 | 79 [ 78 | 77 77 735 73 72 70 69 67 | 66 65 v j
13000 |82 |82 | sz |81 |81 |80 |80 |79 78] 76 75 73 72 70 69 67 66 65

13500 | 81 1 81 | 81 | 81 {81 |80 | 80|79 78|77 76 75 73 71 70 69 67 66 65 i
14000 | 81 { 81 | 8F | 81 {80 [ 80 | 79 | 79 § 78 | 77 76 | 74 73 71 70 68 67 66 63 J

[

14500 | 80 | 80 | 80 | BO | BQ (79 | 79 | 78 } VT | 7T | 76 74 73 71 70 68 67 66 63
15000 | B0 | 80 [ 80 | B8O | 79 | 79 | 78 [ 7B § 77 | 76 75 74 72 71 70 68 67 66 65
15500 | 79 | 79 | 79 )} 79 | 79 | 78 | VB | 77 | 7T | 76 73 74 72 71 70 68 67 66 63
16000 | 79 | 79 | 79 | 78 | 78 | 78 1 7T } VT | 16 76 75 74 72 71 69 68 67 66 63 -
16500 | 78 | 78 | 78 | 78 | 7B | 77 | 7T} 77 | 76 | 75 75 73 72 71 69 68 67 66 63 )
17000 | 78 | 78 | 78 | 77 | 77 | 77 J 77 176 | 76 | 75 74 73 72 | 70 69 68 67 66 65 f
17500 | 77 | 77 | 77 | 77 | 77 | 76 | 76 | 76 | 75 | 75 74 73 72 70 69 68 67 66 65 ] j‘
18000 | 77 | 77 | 77 | 76| 76 | 76 | 76 | 75 | 75 | 74 74 73 71 70 69 68 67 66 65

18500 | 76 | 76 | 76 | 76 | 76 | 76 | 7S | 75 | 715 | 74 74 72 71 70 69 68 67 66 54 .
19000 | 76 | 76 | 76 | 76 | 75 [ 75 | 7S | 75 | 74 | 74 731 72 71 70 69 68 66 65 64 1
19500 |75 |75 |75 | 7s |75 |75 |4 | va | 74 | 74 73 72 71 70 68 67 66 65 64 CJ
20000 | 75 | 75 [ 75 [ 75 )75 [ 74 1 T4 {74 | T4 | T3 73 72 71 69 68 67 66 65 64
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NOISE LEVELS FOR BOEING 727 (HUSH-KITTED)—ARRIVALS

AS 2021—2000

Centre- Noise levels, dB(A)
line Sideline distance (D§), m
distance | o | 54 100 | 150 | 200 { 250 | 300 | 350 | 400 | 450 } 500 | 550 | 600 | 700 | 800 900 | 1 000 | 1100 | £ 200 (1300 1400
(DL}, m
0 wx L oox [ wx [owen [ s | ae [ aw | mn | wx | 2| 70 |69 | 68 [66 | 64 |63 | 62 | 61 | 60 } 59 | 58
250 we | oo [ ae | mn [ wn [ an | wx [ un foer}oar [ g loe | 65 |63 | 62 |61 | 61 | 60 | 59 | 58 ) 57
s00 lwi|o7 bor|s7|8s3)sobrr |75 |72 ] 70 60 67|65 |63 60 {60) 59 ) 58 f 57 | 56 [ 56
750 loo |os |or [ g7 1sa|sr 7825|7371 |60 |68 |66f63 |61 |[59F 57 | 56 |56 | 55 | 54
vooo lozlos ot |srlsalsi|7s|m6l7a]l72]70 68|67 )64a}62|60] 58 | 56 | 55 54 | 53
1250 |95 | oa |oo |7 | 8a a1 70|76 7ab2 |7 69 be6s 656260 58 { 57 | 56 [ 54 | 83
1500 |94 |o2foo s hsalril7ol77 |75 7371 |70 |68 65|63 |61 | 59 | 57 | 56 ) 55 | 53
1750 |92 Vo1 | so|ss|sa|st |79|72 75|73 |71 |70 )69 |66]|63]61] 59 | 58 | 57 | 55 | 54
2000 |o1fot |ssise|sa]|s|[vo]|mmlasfza]r2lmo )60 |66064 62| 60 | 58 | 57 | 56 1 54
2250 90 |90 |ss|s6|&s|s1fmo|777sy7alrzj7i|60|67]64 |62} 60 | 59 | 57 1 56 | 55
asoo0 |solsobsr|esissls 7o |os|a]72|nn|esfer|65]|62] 61 | 59 | 58 | 56 [ 55
2750 |esbss]srlas|es|sm|rofrrlos]|ma|72 |71 |70]67 06563 ] 61 | 59 | 38 | 57 } 55
3000 |ss |87 |selsa|asfsr|7o]77 76747377067 ])65]63]| 61 | 60 | 58 | 57 | 56
3250 |87 |87 | g6 |sa sz fsi 7977|7674 73 |7 |70 68|65 ]|63]| 62 [ 60 [ 59 [ 57 | 56
3500 | 86|86 |85 |84 s2]so|70877 1767473 |71 |70 |68 66 64| 62 f 60 | 59 | 58 | 56
3750 |86 185 |sabss|[sz]so|lv|77fjrsimaf3|71]70]|68 6664 62| 61 | 59 1 58 | 57
4000 tss)las|salss|em]oolse]7r 7574737270 |68 |66 |64} 62 | 61 | 59 | 58 | 57
4500 |84 |salsalszjorlmo]wsl7rlas]|7ala 72|70 )68 66641 63 | 61 | 60 | 58 [ 57
soo0 |lesles)salsi|so| 797876775 74|73 |72]70]|68 |66i65] 63 [ 62 | 60 | 59 | 58
5500 |82 |82 |81 |81 |sofro 77|76 75 7473|7270 68|67 65| 63 | 62} 60 59 | s8
6000- Vg1 |solso|mYrelas)77|7s]7a]73 | 7271|7068 |66 |65] 63 | 62 | 60 | 59 | 58
6500 | 79|79 |78 77|76t7stralms| 72|70 )68)66 64| 63 | 61 | 60 | 59 { 58
7000 |78 )78 |78 b7r |77 76 las|7a 32|71 |70 |69 |67]66 |64} 62 | 6t | 60 | 59 | 57
7500 |77 1777776 | 76 |75 \7al 73 | 72 {71 |70 {70 | 69 [ 67 [65 |64 | 62 | 61 | 60 } S8 [ 57
goo0 [76 |76 L7675 |75 7a |73 73|72 |71 |70 |69 |68 )66 o6s|63]| 62 | 60 | 59 | 58 3 57
8500 |75 175 lasl7a|l7a| 73|73 72171 |70 |60 |68 {68 |66 |o6ste3]| 61 [ 68 | 59 | 58 | 57
o000 |74 l7a |7l mlm |2 |7 70les |68 |67 |66)64]63] 61 F 60 | 59 | 58 | 57
gse0 |7a |73l ||z 7|70 60|69 jes |67 fes|6a]63| 61 | 60 | 59 | 58 | 57
wooo |3 b | 2l2|7nk7i 70|69 68|68 )67 ]65|6a]63} 61 [ 60 | 59 [ 58 [ 57
wsow |2tz nlnn|of70]e [68]67 |67 |65 |64 62) 61 | 60 § 59 | 58 | 57
nooe |22 lm2inbal7n]7o|70|6 |68 |6s|6r|c6]as|6a]|]62] e 60 | s | s8 | 57
usee it l7ibtan sl |eo|eo |68 |67 |67 6665 foesfex] 61 [ 60 | 59 | 58 | 57
wooo |7u b7t 70 l70 70 70 | 69 [ 6o [ 68 | 68 | 67 | 67 | 66 |65 |63 |62 ] 61 | 60 | 59 1 57 | 56
12500 | 70 |70 | 70 |70 L 6o [ 60 | 6o |68 |68 | 67 167 |66 |66 j6a |63 |62] 61 | 60 | 58 [ 57 | 56
13000 | 69 | 69 | 69 |60 |60 {60 |68 |68 |68 )67 |67 o6 |65 |64 ]|63|62}) 68 [ 59 | 58 [ 57 | 56
13500 169 |60 | 69 |69 | 68 | 68 | 68 L 68 j 67 | 67 | 66 | 66 |65 | 64 163 [ 62| 60 ) 59 | 58 | 57 [ 56
14000 |68 |68 |68 |68 [ 68 |68 [ 68 |67 |67 [ 66|66 |65 |65 |6e|63]61| 60 | 59 | 58 [ 57T | 56
14500 |63 | 65 |68 jo6s j68 |67 |67 |67 | 66|66 66]65)6s |63 |62]61] 60 | 59 | 58 | 57 ] 56
15000 tes |67 b o7 167 | 67167 | 67|66} 66)| 66|65 65 |64 |63 |62z ]61] 60 59 | 58 | 57 | 56
isso0 |67 167 |67 167 167 167 667166 |66 |65)65)65]|64 6362|6160 | 59 | 58 | 57 | 56
16000 | 67 | 67 | 67 |66 166 |66 166 |66 | 65165 |65 6a|6a]63|62)6r} 60 f 59 | 58 | 57 | 56
16500 loe | 661 66 |66 | 66 | 66| 65|65} 65|65 |64 jo64 |63 |63 b6z }e61 | 60 | 59 | s8 | 57 [ 56
17000 | 66 166 166 |66 | 65165 |65 65|65 |64 |64 )64 |63 62|61 )60 59 | 38 | 57 | 56 [ 56
17500 | 65 | 65 | 65 165 [ 65|65 |65 |6a |64 foa |64 6363 62]61 60l 59 58 f 57 | 56 | 55
18000 | 65 | 65 165 |65 | 65 |65 |64 |64 164 | 64 | 63 |63 163 |62 |61 |60 | 59 | 58 | 57 | 36 | 55
18500 | 65 164 V64 |6a |6a|6a]6aloea|6a|63)es|63|62]|62]61]60 so | 58 | 57 | 56 | 55
wooo | 6a |6a |64l l6alon ea|os|6ales|ea|62|oz]er|eo{so] s9 | ss 57|56 ss
19500 |64 | 64 | 64 |64 | 63 |63 |63 |63 |63 |63 |62 62 |62 |61 |60 |59 ) 58 | 57 | 57 | 56 | 55
20000 | 63 |63 163 |63 |63 |63 |63 |63 62626262 62 61 60 [59]| 58 | 57 | 56 | 56 | 55
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NOISE LEVELS FOR BOEING 747-200B—LONG RANGE TAKE OFFS

Centre- Noise levels, dB(A)

line Sideline distance (D5), m
distence | o | 190 | 200 | 300 | 400 | 500 | 600 | 700 [ 800 [ 000 |1 000 ] 1200|1400 1 600 | 1800]2000(2200]2400]2600
(D7), m : )

Cop | e | | ee | we | g5 | 83 | 50| 78| 76| 75 7| 70 60 | 67 | 66 | 64 | 63 62
250 #x powx | wx doex foae ) g5 L go t80 |78 76| 14 ) 72 | 70 68 | 67 | 65 64 | 63 61
500 we | oxx e poax e lgs g2 o | 77|75 4] 72 F 70 68 § 66 | 65 63 | 62 61
750 wr | oee Lo Lo J e L ga lgr b 79|77 | 75| 74 | 72 | 69 | 68 | 66 | 65 63 | 62 61
1000 | »* | * | = | = |*»|a]|s1|79]6]|75] 73| 7 69 | 67 f 66 | 64 | 63 | 62 61
1250 | ** | 2 joee | #x |+ | 84 {81 |78 {76 | 4] 3| 71 |69 | 67 | 65 | 64 | 63 | 62 60
1500 | #=* | #* | == | =+ |+ | 83 80 |78 | 76174 | 72 | 70 | 68 67 | 65 | 64 | a2 | &1 60

1750 | #+ | w% Jar | ex | 22 L g3 bgo |77 |75 {3} 72 | 70 | 68 66 | 65 | 63 62 | 61 60
2000 | = | ox oo | er v Jaa g0l mm)as|a] 12| 70| 68 66 | 64 | 63 62 | 60 59
2250 | *= | *x | m | s B2 |7l 1 69 | 67 65 | 64 | 63 61 60 59
2500 | #% | #x | ax poex [ e Pgo L 70 |25l a2 | M1 69 | 67 65 | 64 | 62 61 60 59
2750 | *x | ar | v p e | ex b1 |8 |6 a2 | 1 68 | 66 65 | 63 | 62 60 | 59 58
3000 | * Jer | x| et e g3 |0l r]| s3] 1 69 | 67 65 | 63 | 62 66 | 59 58
3250 | #e | e | ex | e | e [ g5 [ 82 |79 | 77| 75| 73 70 | 68 66 | 64 | 63 61 60 59
3500 J112) 106 100| 95 | o0 | 87 | g4 | 81 | 78|76 | 75 | 72 | & 67 | 65 | 64 | a2 | 61 60
3750 J109 | 1058100 | 95 | o1 [ 88 [ &8s |82 || 78] 76 | 73 | 70 68 | 66 | 6s 63 | 61 60
2000 t106|104) 09 |os | oz |as las fes st || 77| 72 | 69 | 67 | 65 64 | o2 61
4250 f10a]103 | 99 [ 95 | 92 [ 8o { 86 | 84 |81 |79 | 78 | 75 | ™ 70 | 68 | 66 | 64 | 63 62
4500 f103|102 |98 |95 |9z |89 | 87 |84 ]s2|s0| 78 | 75 | 73 71 69 | 67 65 | 64 63
4750 (102|101 98 |95 oz 8o |87 |ss]aez|sr]| 79} 76 | 73 71 69 | 67 66 | 64 63
5000 [100] 99 [ 97 [ 95 | o2 [ 8o | 87 | 85 | 83 | 81 | 79 77 | 74 72 | 10 | s8 66 | 65 64
5500 [ 98 | 98 | 96 | 94 | o2 [ 8o f 87 [ 85 [ 83 | 82| 80 | 77 | 75 13| 71 69 67 | 65 64
6000 |97 |96 [ 95|93 | ot |80 |87 |85 )83 |s2] s | 78 |75 73 1 71 69 | 67 | 66 | 64
6500 | 96 | 95 [ 94 J 93 ot |so |87 |8sfses]s2] s0 | 78 | 75 73 71 69 68 | 66 | 65
7000 |95 | 94 [ 94 {92 joo |89 |87 |s85]83] 8] s 78 L 76 | 131 72 | 70 | 68 | 67 | 65
7500 [ 94 ] 94 [ 93 o2 o0 |88 |87 |s5}83)s2] s 78 | 76 |74 1 72 | 70 | 68 | 67 | &5
8000 | 93§93 [ 92 fo1 90|88 |86 ]ss|[83]sa] & 78 L 76 | 74 1 72 | 70 | &9 | 67 | 66
8500 {92 F o2 (o1 |91 |8 {88 |86 |85 [83)s2] 80 | 78 |76 | 74} 72|70 ]| 60 | 67 1] 66
9000 {91 | 91 |91 | o0 | 89 {87 |86 |84 |83 fs2f 80 |78 |6 | 4] 2N 6 | 67 | 66
9500 | o1 | 90 | oo | 80 | ss {57 | 8s |84 |83 fsa]so| 8|16 | 7afn|mn 6 | 68 | 66
10000 | 90 | 90 | 89 | 89 | 88 | %6 | 85 | 84 [ 83 fs1f s0o | 78 | 76 | 74§ 2 | M 69 | 68 | 66
10500 | 89 | 8o | 89 | 88 |87 | %6 | 85 | 54 [s2fs1 ) 80 | 78 | 76 | 74 | 73 | 71 65 | 68 | 66
11000 | 88 | 87 187 | 87 | 86 | &5 | 84 fe3 [ 8281 f 80 | 78 | 76 | 74 2| 71 6 | 68 | s
tiso0 | 84 | 84 184 | 83 |83 |82 |sofo |t orr | 5| 4| 271 70 | 68 | 67 | 66
12000 | 84 [ 84 } 84 |83 |82 |81 |s0ofj79|8}77) 76 | 74 | 72 70 Y 69 | 68 | 67 | 66 | 64
12500 | 84.] 84 {83 | 83 |82 |8t |sofjvrol ] 76 [ 14 | 72 70 | 68 | 67 | 65 | 624 | 43
13000 | 83 | 83 | 83|83 |82 |8 [se |79 |78} 77 ) 76 | 14 | M2 70 | 68 | 67 | 65 | 64 | 63
13500 | 83 | 83§83 |82 |s2 st |sofro|gfrr) 76| 74| 2| 70 68 | 67| 65| 62| 63
14000 | 83 | 83 | 83 | 82 |82 |8t |sof7o |86} 75 | 73 | 72 70 | 68, | &7 65 | 64 | 63
14500 | 83 | 83 | 8z | 82|81 |8 |8 |78 |77 F76]| 75 | 73 | 72 | 70 | 68 | 67 65 | 64 | 63
15000 | 82 | 82 {8z |82 |s1|se |79 [78|27}f76] 75 73 1 72 | 70 | 68 | 67 65 | 64 | 63
15500 | 82 [ 82 |s2 |1 |81 w0078 77 )76) 75 73 | 71 70 | 68 | 67 65 | 64 | 63
16000 | 82 | 82 |82 |81 |81 |so] 70|78 |77 75 73| 7 70 | 68 | 67 65 | 64 | 63
16500 | 82 | 82 181 |81 |80 | & | 7978|776 75 73 | 71 70 | 68 | 67 65 64 | 63
17000 | 81 | 81 | 81 |81 |so|s |||l ]| 75 73 ] 7 70 | 68 | 67 65 64 | 63
17500 | 81 | 81 | 81 | 80 |80 |79 | 79| 78 | 77|76 ]| 75 73| 7 70 | 68 | 67 65 64 | 63
18000 | 81 | 81 | 81 |80 |80 |79 | 78|87 |6]| 75 3|7 70 | 68 | 67 65 64 | 63
18500 |81 | 81 |80 fso s ||| |win]| 5 3| N 70 | 68 | 66 | 65 64 | 62
19000 | 80 | 80 | 80 8o |70 | 79|78 |77 |6} 75| 74 73| 7 69 | 68 | 66 | 65 | 64 | &2
19500 | 80 | 80 | 80 [ 80 |70 |79 | 7@ |77 |6t 5 ] 74| 3| T 69 | 68 | 66 | 65 | 64 | 62
20000 [ 80 | 80 [go j 79 |79 |0l |77 65| 74 73 | 71 69 | 68 | 66 | 65 64 | 62
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Accessed by WELLINGTON SHIRE COUNCIL on 31 Aug 2009
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TABLE 3.7
NOISE LEVELS FOR BOEING 747-200B——SHORT RANGE TAKE OFFS

AS 20212000

Cenire-line,

Noise levels, dB{A)

distance . Sideline distance (D§), m
21, m 0 | 100 | 200 | 304 | 400 1500 | 600 | 700 500 900 | 1000}1200]1400]|1600)|1800]|2000}2200]2400] 2600
0 s | oaw | ax poex | 22| g5 1 83 | 80| 78 | 76 75 73 70 69 67 6% 64 63 62
250 LA L LA B Bl ] 82 |79} 17|75 74 ) 72 10 68 66 63 64 62 61
500 #k | w% | kx| *x | kx| B4 | BI 79 )77} 75 74 71 69 67 66 64 63 62 61
750 LA T L L L T 3 1 | 78| 76 | 74 73 71 69 67 66 64 63 62 61
1 000¢ PO T I T 833 B0 [ 78| 75| 74 72 70 08 67 65 64 63 62 6l
1250 wx | e | oax | ke | oxs | 87 | 79 | 77 | 75 | T3 72 70 68 . 67 66 65 64 63 62
1 500 46 | ¢ | wx | ome | o*+ | g4 | 8] 78176 | 14 73 71 70 69 67 66 65 64 63
1750 ww | owx b ok | o#e | owx | g7 | B4 | B2 { 79 | 77 75 73 72 70 | 69 67 66 64 63
2 000 A | owe | ows | x4 | #¢ ] 30 | 86 | B4 | BL | 7% 77 75 73 71 0 68 66 65 64
2 250 wh fowk | wx | owa | 2 ) 00 | 87 { 85 | 83 | 81 |79 76 74 72 70 69 67 66 64
2 500 wr | oas | 4x | ow | wx ) 9p | 88 | B5 | B3 1 8I 80 78 5 73 71 69 68 66 65
2750 #x | o+ | kx| #x | 2% | O} | BB | 86 | 84 | 82 81 T8 76 73 71 69 68 66 65
3000 98 | 98 | 96 | 94 [ 92 | 90 | 88 | 86 | 84 | 82 81 78 76 74 72 70 68 66 65
3 250 97 [ 97 |96 | 94 | 92 | 90 | 88 | 86 | 84 | 83 81 78 76 74 72 70 68 67 65
3 500 96 |96 | 95 93 | 91 J o0 | 88 | 86 | 84 } 83 | Bl 79 76 74 72 10 69 67 66
3 750 95 | 95 | 94 | 93 | 91 | B9 | 87 | 8 | 84 | 83 g1 79 76 74 72 71 69 67 66
4 000 04 | 94 193 | 92 | 91.189 | 87 | 86 | B4 | 83 81 79 76 74 12 71 69 67 66
4 250 04 193 |93 ]9z |90 |8 j370185]84]382 81 79 77 75 73 71 69 68 T 66
4 500 03 193] 9291 |9 |88 |87 |85 |84} 82 81 79 7 75 73 71 69 (it 66
4750 92 {92 | 91|91 89 [ 88 | 86 | 85 84 82 81 79 7 | 75 73 71 0 68 67
5 060 91 | 91 91190 |89 |88 | 8 | 85| 83 | 82 81 79 77 73 73 71 70 68 67
5500 88 | 88 1 87 | B7 | 86 | 85 84 183 | 82| 81 80 78 76 74 72 71 69 68 66
6 000 46 | 8 | 85 | 85 | 84 | 83 | 81 IV L I e 17 75 74 72 71 69 - 68 67 66
6 500 85 | 85 | 85 | 84 | 83 | 82 | 81 80 | 79 | 77 76 74 72 70 69 68 66 65 64
7 000 85 85 g4 | g4 83| e2 1817917877 76 74 72 0 | 69 67 65 64 63
7 500 84 | 84 | 84 | 83 33 82 | B0y 79| 7B | 77 75 74 72 70 68 67 65 64 62
8 000 84 | 84 | 83 | 83 | 82 ] 81 80 | 79 L 783 77 76 74 72 70 68 67 65 64 62
8 500 83 | 83 83 | 82 | 82 | 81 80 | 79| 78 | 76 75 73 72 70 68 67 65 64 62
9 000 82 | 82|82 1828180179 }78]|77 |76 15 73 71 70 68 67 65 64 62
9 560 82 | 81 81 | 81 g0 |80 |79 78 | 77 | 76 75 73 71 70 68 67 65 64 63
£Q 000 81 81 g1 |80 |80 |79 | 78 |78 ) 77T | 76 75 73 71 70 68 67 65 04 63
10 500 g0 80 | 80 | 80 | 79 79 | 78 | 77 1 76 | 76 75 73 71 70 68 67 65 04 63
11 000 g0 180 | 80§80 J 79|79 [ 8 )TIT|T6)TS 74 73 71 70 68 67 65 64 63
11 500 79 | 79t 79 . 7979178 |78y 77 | 76} 75 74 73 n <69 68 66 65 64 63
12000 | 79 79179 78 |78 |78 |77 |76 )76 ]| 75 ! 74 72 71 69 68 67 65 64 63
12 500 78F78 | 788|777 |77 |76 ] 75]74 74 72 71 09 68 66 65 64 63
13 000 77 V77|77 7T 6|16 )T6 | 75| T4 73 72 71 69 68 | 66 65 64 63
13 500 77177V 77|76 |76 )76 76|75 | 74 | 74 73 72 70 69 ' 68 66 65 64 63
14000 f 6 |76 |76 |76 )76 |75 75| 75174173 73 72 70 69 68 66 65 64 63
k4 500 7676 | 7615|7575} 78 Tt 73 Tt 70 69 67 66 63 64 '} 63
15 000 75175 5175|7514 |4 747373 72 71 70 69 67 66 65 64 63
" 15500 75|75t 4| 74a]74 | 74|74 37373 72 71 70 68 67 66 65 64 63
16 000 4| 74| 74|74 |74 3|73 73]73|72 12 71 69 68 67 66 65 64 63
16 500 74t7a | 743|332 T72 71 70 69 68 67 66 65 64 63
17 000 73173 Bt 72172]172172 71 0 69 68 67 66 65 64 63
17 500 BBy 2|T2) 72|71 71 70 69 638 67 66 65 64 63
18 000 7272|272 72727271 |7 71 70 (i3] 68 67 66 65 64 63
18 500 rl72 2|72 72p72 171 71 |7 70 69 68 67 66 65 65 64 63
19 000 72172 172171 1171 |77 J0 | 70 70 69 68 67 66 63 64 64 63
19 500 7117 71 1 71 1|7 |71 | 70 f 70 | 70 70 69 68 67 66 65 64 63 63
26 000 71 71 7171 |70 |70 [ 70 [ 70 ] 70 | 70 69 69 68 67 66 65 64 63 62
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TABLE 3.8
NOISE LEVELS FOR BOEING 747-200B—ARRIVALS

Accessed by WELLINGTON SHIRE COUNCIL on 31 Aug 2009

Centre- Naoise levels, dB{A)

line Sideline distance (D5), m
distamce | o | 50 Fy00 | 150 | 200 [ 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | 800 | 900 | 1 000 | 1 100 | 1 200 | 1300 | 1 400
{DL), m . :

0 wr | e Poww |an | oww | ax Jounpown | wr L w71 71626766 65 | 64 | 63 | 62 61
250 | R | we | ax | e Pww | oaw poen foae | oen | wn 7372 170 [ 67 65 65| 64 | 63 | 62 | &1 60
500 Jao07|103 |97 |93 [80 86|83 |80 f[78 767472017 |68 c66]6a] 62 [ 61 61 | 60 59
750 |04 |01 |97 {93 |89 |86 |48 |70 77|53 2|60 )66]|e6a| 63 | 61 |60 | 59 58

1000 |102|1e0| 96 o3 (90|87 |42 |70 |77 |76} 74]| 72| 70|67 |65] 63 | 62 | 60 | 59 | 58
1250 |101] 99 [ 96 | o3 [on [87 |84 |82 [0 [78 |76 |75 | 73| 70 )68 66| 64 [ 62 | 61 | 60 58
1500 |99 |98 |95 |9z 89|87 |84 82|80 |78 |77 |75 74|71 )68]|66]| 64 [ 63 | 62 | 60 59
1750 |98 jo97 |95 oz 8o |87 |ss|B2|s1 |79 |77 |75 74| 716 ]|67]| 65 63 | 62 | &1 59
2000 |97 t9oe [oafoz s |s7r|ss]ss s |76l 7a)l72lev]er]| 65 64 | 62 | 61 60
2250 |96 95 |94 o1 8o |87 |ss|s3 | |70 )]s 20 |68] 66 | 64 | 63 | 61 60
2500 |95 f94 |o3for |89 |87 |85 |83 |8 |70 78|76 75| 727068 a6 | 65 | 63 | 62 60
2750 ] 94 {94 [o2 oo [8s 1868583 | |roflmsl77l7slm3l7o]e6s8]| 66 | 65 | 63 | 62 61
3000 {9393 9290|8886 64|83 ||| |s|mlinn|e9] 67 | 65 | 64 | 62 61
3250 |93 |92 91|90 |88 )86 |aa]|s3|ai|sofms]|mr|ms|mlnn]eo| 67 | 65| 66| 63 61
3500 J92 [92 | 91|89 [88 {86 |84 |83 |51 |07l mi7nnleo] 67 | 66 | 64 | 63 62
3750 lo1 |91 | 90|89 [87 {86 |84 |82 |8 |80 78|77 |76 7371 |69]| 68 | 66 | 65 | 63 62
4000 |91 |90 |90 |88 |87 )85 |84 82 st fso]ms|77| 76|37 ]69] 68 | 66 | 65 | 63 62
4500 p89 |89 |80 |88 |86f85 ]84 |82 |srivo]rs|rr)|76|7a]72]70] 68 | 67 | 65 | 64 63
so00 88 |88 |88 |97 26| 8a |83 |a2 st fro|rs| v || rafr2] 70| 68 | 67 | 66| 64 | 63
5500 F87 |87 |87 %6 |85 |8a|s3|s2isoirolms|7r|r6|7a)l2|70] 69 | 67 | 66 | 64 63
6000 f86 |86 |86 ]|8s|ga]s3]sz]srlsoirolralrr|relralalr] 60 | 67 | 66 | 65 63
6500 F8s |85 |8s |84 |saas|s2]|srjooirofrs|vr|76|aln2|70] 69 | 67 | 66 | 65 64
7000 FS4 |84 |84 ]84 |32 ]sobmoirs 77|76 75| 747270 69 | 67 | 66 § 65 64
7500 [84 [84 |83 |83 [g2 |82 |81 |solols |77 e |rs]|73]|72]70] 60 | 67 | 66 1 65 64
8000 [83 83 |83 |8z |28 |so]|sofrods|rr|re|rs|m3t2|70] 60 | 67| 66 ] 65 ] 64
gs00 [s82|sz|s2]|e2{s1}|st|so]|refmlmr ||| 75|372|70] 69 | 67 | 66 | 65 64
9000 |81 |81 |81 |81 {81 |so]so]|7olmslmmlre]lrs |57 69 | 67 | 66 | 65 64
9500 |81 |81 |81 |so{8o[8o|79]|78}) 7877|675 | 74|31 |70 69 | 67 | 66 | 65 64
10000 |80 [so fzo|so ||| |77 |76 75| ]3| 71 ]|70] 69 | 67 | 66 | 65 64
10500 |80 |80 J 7o )79 | 7o 7o | 78|78 77 lve |75 75| 7a|73f7n|70f 69 | 67 | 66 | 65 64
mose |79 ||l |mymw |||l s|a|la]|lnzin]|]| 6 f 67 | 66 | 65 64
nsee [79 |79 |||y |66 75| 74|72 ]|70] 68 | 67 | 66 | 65 64
12000 |78 | 78 |7 |7 |77l 7 |77 ve el s os|7al7a| 72 7|70 68 | 67 | 66 | 65 64
12500 (78 |77 77|77 |77t 7|76 |16l 76t s | 74|74 73| 7271|690 68 | 67 | 66 | 65 | 64
oo (77 |77 )77 7 lrs |6 |6k st s a3 | 372060 68 | 67 | 66 | 65 64
13500 |77 |76 76 |76 |76 176 |76 |75 ¥ 75 74 |74 |73 | 73| 71 b 70 ]ao | 68 | 67 | 66 | 65 | 64
1000 [76 |76 |76 |76 |76 |75 |75 |75 474 Y14 |74 |73 | 72| )70 60| 68 | 67 | 66 | 65 64
see [76 |76 |75 s s |75 75| a e a3z a0 |eof 68 | 67 | 66 | 65 64
15000 |75 | 7s b as ) 7s | as | as |7 |va J7a w3 3|72z 717069 68 | 67 | 66 ) 65 64
15500 75 |75 |75 |75 | 7a | 7a|7a|7a |73 3|3 |72 72| 7|09k 68 | 67 | 66 | 65 64
16000 [74 | 7a | va |74 | 7a|2a |7 |3 |3 |3 |22 v f0]60]|68) 67 | 66 | 65 | 65 64
16500 f7a | 7a |||l j7ole 6] 67 | 66 | 65 | 64 | 64
17e00 | BB |l |ln|n|B|B|z|n2|n2|n |70l | 67 | 66 | 65 | 64 | 64
17se0 [t |l |n|nlnr|n|nz|2|n2|n|nn|w]eles]| 67 | 66 | 65 | 64 | 63
oo [t |||zl lnlnlnlo]etes] 67 | 66 | 65 | 64 | 63
s fnefn|nln|n|nln2lz|nlnln|nlwole|s]es] o7 | 66 | 65| 64 | 63
19060 fr2t72 |2z |2|2l2ln|n|nln|w|wo]e |es|67] 67 | 66 | 65 | 64 | 63
wsew fin ||z |n|nfnfn 7|7 {v 70706 |68 |67] 66 | 66 { 65 | 64 | 63
2000 J7nfnn ||| lndanfn {7 fzolzo|70 | 70|60 68|67 ] 66 | 65 | 65 | 64 | 63
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Accessed by WELLINGTON SHIRE COUNCIL on 31 Aug 2009
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NOISE LEVELS FOR BOEING 747-400—LONG RANGE TAKE OFFS

25

TABLE 3.9

AS 2021—2000

Centre- Noise levels, dB(A)
line Sideline distance {(DS), m
distance |  |y90 | 200 | 300 | 400 | 500 | 600 | 700 | 380 | 900 | 1 000 | 1200 § 1 400 [ 1 600 |1 800 | 2 000 |2 200 | 2 400 | 2 600
@7, m
0 s foax [ wn [ aa [ ax gy |78 |76 |74 72 ) 1 60 | 67 | 66 | 65 63 | 62 1 a1 60
250 #e | en [ o | e [ x| gy |78 |76 | 7472 0 | 69 | 67 | 66 | 64 | 63 [ 62 | 61 59
500 wr | wx [ aw [ o Fan gy 78| 75|73 | 72| 70 | 68 | 67 | 65 | 64 | 62 [ 61 | 60 59
750 wr | wx [ ax foox | ws | go 77|75 73| 71| 70 | 68 | 66 | 65 1 64 | 62 | 61 | 60 59
toop | we [ e foee | ex | axbgo o7 hosys | 70 [ 68 | 66 | 65 [ 63 } 62 | 61 | 60 59
1250 | ** | =xJee | ox x| 7o |77l 7a 2|70 69 | 67 | 65 | 64 | 63 | 62 | 61 | 359 59
1500 | ** Pee | e |an|ee]70 |76 |74 |72 70] 69 | 67 | 65 | 64 | 62 | 61 60 | 59 58
1750 | =e [ ox [ x| ox Lo [ 70 |76 |73 [ 71 [ 70 ]| 68 | 66 § 65 | 63 | 62 | 61 60 | 39 58
2000 | ** [ =x ]85 73] 71 |60] 68 | 66 | 64 | 63 | 61 60 | s9 | s8 57
2250 | #8531 6o} 68 | 66 | 64 | 63 | a1 60 | 59 | 58 57
2500 | x| er | ee s |52 0] 69f 67 | 65 | 63 62 | & 60 | 58 | 57 56
2750 [*x|es ||+ |~ b7 |7a)l72|70]68] 67 | 65 | 63 | 62 | 60 | 59 | 58 | 57 56
3000 x| ax ] xx | ee |+ |77 4|72 |70 |68 ) 67 ] 64 | 63 | 61 60 | 59 | 58 | 56 56
3250 | axfes | ax w0 76|73 |71 J6o | 68 [ 66 | 63 | 62 | 60 | 59 | 58 | 56 56
3500 |tiofio2]os oo |ss e fm]loslmm ] 70 [ 67 | 65 | 63 | 6l 60 | 58 | 57 57
3750 |106|i0z]|9sto1 |86 |83 sofrrirs|ma]| 7 68 | 66 | 64 | 62 | 61 59 | 58 57
2000 |104|100fo95 |91 |87 ga ]| 78|76 74| 72 [ 69 | 67 | 65 | 63 § 62 | 60 | 59 58
4250 l1o1] oo Los o1 |87 |sa|s2|7o| )75 ]| 73 { 70 | 68 | 66 | 64 | 62 | 61 | 60 59
4500 J100) o8 |94 |91 |88 {ss|[s2|so|[77]76} 714 | TN 69 | 67 | 65 63 | 62 | 61 59
4750 |98 |97 |9a|o1 lss|8s |s2|sol78)re] 75| 12 | 69 | 67 | 65 64 | 62 | 81 60
s000 |97 |96 |eafoojss|eslasfsofrs |77 75 | 72 | 70 | 68 | 66 | 65 | 63 | 62 61
5500 |94 |94 |92 90|87 |ss{es]|si|rsla]| 6| 3| n 69 | 67 | 65 | 64 | 62 61
6000 |93 o2 o1 a0 |87 |ss|s3|s1|m0ofj78] 76 | 74 | N 69 | 67 | 66 | 64 | 63 61
6500 |o2 o1 oo |ss |87 as|as|s|7o|7e) 76 | 74 | 72 | 70 | 68 | 66 | 64 | 63 62
7000 Jo1 |90 |80 ss |s6aalas|ar)rolre] 76 | 74 | 72 | 70 | 68 | 66 | 65 | 63 62
7500 |oofso s |87 lse|saszfnro|ss| 77 ) 74 ] 72 70| 68 | 67 | 65| 64 62
goo0 |80 |88 |ss 87|85 |sa|s2]er {7978 77 | 74 | 72 ] 70 | 68 | 67 | 65 | 64 | 63
gs00 |88 |88 |87 a6 fss|ss{s2lso|r9]|78| 76 | 74 | 72 | 70| 69-] 67 | 66 | 64 | 63
9000 |87.|87 [ 86|86 |84 )83 |s2|se|re]78f 726 | 74 | 72 | 70 | 69 | 67 | 66 | 64| 63
9500 |86 |86 |86 |85 |salss|[s1|solr]m)e | 74172 | M 69 | 67 | 66 | 64 63
10000 | 86|85 |as|aa|s3|s2alst|sofro)rr] 76 | 74| 2|7 6 | 67 | a6 | 65 63
10500 |85 {85 |galsa|s3|g2bsr oo 8|77 76 | 74 | 72 | 7t | 60 | 67 | 66 | 65 63
11000 ]84 |84 |s4fe3sfss|s2]so)ro|s|77] 76 [ 74 | 72 | 11 F 60 | 68 | 66 | 65 64
11500 |83 |83 fes|sa|sz}sr o]0 76| 74} 72} 71 60 | 67 | 66 | 65 | 64
12000 |81 |80 |so|so ||| 7|6l 5]75]| 74§ 2| TN 70 | 68 | 67 | 65 | 64 | 63
12500 [so |sosolme ||| mmlms|s || 13 17 69 | 68 | 67 | 65 | 64 | 63 62
13000 8o {80 |80 |79 l7o |78 |77 |76 75|74} 713 | 71 69 | 67 | 66 | 64 | 63 | 62 | 61
13500 |sofso |70 )70 7878 77 76| 7a ]| 2| 7|60 | 67| 66 | 62 | 63 ] 62 ] 60
14000 |so |79 |79 e e mn el rs a3 ] 72 | T 60 | 67 | 66 | 64 | 63 | 62 | 60
14500 |79 |79 b7o s |82 |76 |7sf7alm3| 72 | 70 | 69 | 67 | 66 | 64 { 63 | 61 60
15000 |70 l79 7o ls s 77|76 las |43 72 | 70 | 69 | 67 | 66 | 64 | 63 | 61 60
15500 |79 |70 |78 | 7s |78 |77 b 76 Y75 | 7a |73 | 72 [ 70 | 69 | 67 | 65 64 | 63 | 61 60
1wooo |79 [78 | sl mstrr |77 || s |7a| 3| 72 | 70| 68 | 67 | 65 | 64 | 63 | 61 60
16500 |78 |78 |7l 7s |77 k71 |6 | 75 f7a) 73| 72 | 70 | 68 | 67 | 65 64 | 63 | 61 60
17000 |78 |78 |78 177 |77 176 |76 |75 | 74 | 73} 72 | 70 | 68 | 67 | 65 | 64 | 63 { 61 60
17500 |78 |78 178 |77 |7 |76 |7s )74 |74 73| 72 | 70 | 68 | 67 | 65 64 | 63 | 61 60
tsooo |78 |77 |77 |77 776 fasy7a |73 72| 72 | 70 | 68 § 67 | 65 64 | 63 | 61 60
ags00 f77 {77l el e {75 e 173 72| 71 | 70 | 68 | 67 | 65 64 | 62 b 61 60
wooo fr7 7 |7l sl |75 |7afm3fra| 1 | 70| 68 | 67 | 65 | 64 | 62 | 61 | 60
19500 {77 |77 |77 7616|7575 |||z} N 70 | 68 | 67 | 65 64 t 62.| 61 | 60
20000 |77 177867676 |75 |75 | a3 l2] 1 60 | 68 | 66 | @5 64 | 62 | 61 60
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TABLE 3.10 |
NOISE LEVELS FOR BOEING 747-400—SHORT RANGE TAKE OFFS

Centre- Noise levels, dB(A)
line Sideline distance (DS), m
‘:::;"ce 0 | 100 |200°|300 | 460 | 500 | 600 } 700 | 800 | 900 | 1000 | 1200 {1400 |1600|1800|2000]2200]2400 |2 600
3 L] .

0 | owx | ok ok | oxx | Q] 178 j 76| T4 | 72 71 69 67 66 65 a3 62 51 )
250 bt L A T L I N NS AT B I ) 71 6% 67 65 64 63 61 60 59
500 *k f Rk | ok | ok | kx| B0 | 77 f 75 | 73 71 70 58 66 65 63 62 61 50 58
750 bl B I M L B3-S Bl A I 70 68 66 654 63 62 61 59 58
1 000 A p kx| oak kx| owx | 79 | 76§74 | 72 | 0 69 67 65 64 63 61 60 59 58
1250 % o kx| ok | oak | x| 78 | 75 | 73 | 71 | 6% 68 66 63 654 63 62 6l 60 59

1500 #e ok | oan | owk | x93 1 75 | 72 | 70 | 6O 69 48 66 65 64 63 62 61 60
1750 b B I N I VR LU IV ir N B S ) 71 69 68 67 65 64 63 62 60
2 000 k| o | oxk ] oax | x| 84 | 81 | 7O | 1T ] T3 73 71 69 68 656 65 63 62 61
2 250 WAk ] ok | kx| x| #x | 85 1 B3 |80 | TR |76 75 72 70 69 67 65 64 63 61
2 500 R Rk | kR ] ok | o | B B38| TR TT 76 73 71l 69 68 66 64 63 62
2 750 *2 | owk | wk | o#x | 4k | g5 | 84 | 81 | 8O | 78 77 74 72 70 68 66 65 63 62
3 000 94 194 |92 | 90 | 88 | 86 | B4 | 82 | BO | 78 k¥l 74 T2 70 68 66 65 63 62
3250 93 193 |91 | B9 | 87 | 85 | B4 |82 | BO | 78 77 75 72 70 68 67 65 64 62
3 500 92 192 ] 91 | 89 | 87 | B5 | B3 |82 |80 |79 77 75 73 71 69 67 65 64 63
3750 91 191 |90 | B | 87 | B85 | B3 | B2 [ 8O |79 77 15 73 71 69 | 67 66 64 63
4 000 90 | 90 | 89 | 88 | 86 | 85 | B3 | 81 | 8O | 79 77 15 73 71 69 68 66 65 63
4 25§ 89 | 89 | 88 | B7 | 86 | 84 | 83 | 81 J B0 | 78 77 75 73 71 69 68 66 63 63
4 500 89 188 | 88 | 87 |86 |84 |83 |81 F80 |78 77 75 73 71 69 68 66 65 64
4 750 B8 | B8 | 87 | B6 | 85|84 | 82|81 80|78 77 75 73 71 70 68 66 65 o4
5 000 87 | 87 | 87 | 86 | 85 ] 83 |82 |81 [79]78 77 75 73 71 70 68 57 65 64
5 500 B6 | 86 | 85 | 85 1 84 [ 82 |81 | 8O } 79| 78 77 75 73 71 70 68 67 65 64
5 000 82 |82 | 82|81 |80 |72 |78 |77 |76]| 76 75 73 72 0 69 { 67 66 65 63
5 500 82 | 82 | 81 [ 81 [ 8079 | 78|77 |75] 74 73 71 69 68 67 66 5] 654 63
7000 Bt | 81 |81 |80 |80 ] 79|77 |76 | 75| 74 73 71 | 69 67 66 64 63 62 6l
7 500 Bi-| 81 |80 | BO [ 79 [ 78 |77 |76 | 75| 74 73 71 59 67 66 64 63 | 61 60
8 000 BO | 80 | 80 f BO [ 72 P 7B | 77T | 76 | 75| T4 73 71 59 67 66 64 63 61 60
8 500 80 |80 |80 f 79 [ 79|78} 77|76 | M4 ]| 13 12 70 69 67 65 64 63 61 60
9 000 79 79|l jrelvrls|s| 1] 72 70 69 67 65 64 63 61 60
9 500 78 |78 | 78 78 77 b 77 | 76 | 75 | M4 | 73 72 70 | 6% 67 66 64 63 62 60
10000 | 78 |78 |77 )77 |77 |76 } 75|74 | 74 } 73 72 70 68 67 65 64 63 62 60
10500 |77 |77 V77 )77 |6 |76 p 75|14 | 73] 72 12 0 68 o7 65 64 63 61 60
11000 | 77 )77 V77 076 | 76 | /5 )75 |74 | 73 ) 72 71 7 08 67 65 54 63 61 60
11500 |76 |76 §76 {76 |75 |75 )74 |74 |73 ]| 72 71 70 68 67 65 64 63 62 60
12000 |75 |75 {75 {75 |15 | a3 |72 72 71 69 68 67 65 64 63 62 61
12500 | 75 | 75 P75 | 74 14 174 {73173 1721 7] 71 6% 68 67 535 64 63 62 61
13000 |74 |74 || 74|33 72172171 70 69 68 66 65 64 63 62 61
1Bsoe ||l |n|n|B|n|2zl2]n1]n 70 69 68 66 65 64 63 62 61
14000 | 73 | 73 | 73 | 73 | 72 | 72 |72 172 |71 |70 70 69 | 67 66 65 64 63 62 61
M3 |2l |1Mm|n2|1n217 1M1y 70 68 67 66 65 64 63 62 6l
15000 [ 72 {72 |72 |72} 70} 70 |70 |71 {70 |70 69 68 67 66 65 64 63 62 61"
15500 p 71 p71 p1 |70 870 p 70 |71 | 70170 | 70 69 68 67 66 65 64 53 62 6l
16000 371 [ 717171717070 70| TG 6% 69 68 67 66 65 64 63 | 62 6l
16500 | 70 P70 |70 | 70170 L 70 | 70 | 70 | 69 | 69 69 68 67 66 65 64 63 62 61
17000 | 20 f 70 Q70| 70 | 70 1 70 | 69 | 69 | 69 | 69 68 67 66 635 65 64 63 62 61
17500 | 79 |70 | 70 | 70 | 69 | 69 t 69 | 69 | 69 | 68 68 67 66 65 64 64 63 | 62 61
18000 | 69 | 40 F 69 F69 | 69 | 69 £ 69 | 69 | 68 | 48 68 67 66 65 64 63 63 62 6l
18500 | 69 | 69 £ 69 | 69 | 69 ] 69 | 68 ] 68 | 68 | 68 67 67 66 65 64 63 63 | 62 6t
19000 | 69 | 69 J 6o | 68 | 68 | 68 [ 68 | 68 | 68 | &7 57 67 66 65 64 63 62 62 61
19500 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 67 | 67 67 66 56 65 64 63 62 62 61
20000 | 68 | 68 | 68 | 68 | 68 [ 68 | 67 } 67 [ 67 | 67 57 66 55 635 64 43 62 62 61 -

© Standards Australia

www.standards.com.au

———

———

.

I



' c=
o :

—

[SR——

et

Accessed by WELLINGTON SHIRE COUNCIL on 31 Aug 2009

27

TABLE 3.11
NOISE LEVELS FOR BOEING 747-400—ARRIVALS

AS 2021—2000

Centre- Nolse levels, dB{A)

line Sideline distance (DS), m
distance| o | z0 byool1s0t 200 | 250 | 300 | 350 | 400 | 450 | 560 | 550 | 600 | 700 | 800 | 900 | 1000 [ 1100 [ 1200 | 1306 | 1 400
{PL), m

o | er e eedes| own [ oee oer | ee | we ] k2 ) 70 60 | 67 | 65 | 64 | 62 | 61 60 | 60 | 59 58
250 |exaw|en|en] we | wx [ wn | e | we b oee [ 72 ] 70 | 68 f 65|63 |61 | 60 | 59 | 59 { 58| 57
soo |to7|ioz] o7 ozl se | as | s2 7o | 77l 7s | 73] 71 | 69 | 66 | 64 | 62 | 60 | 59 | 57 | 57 56
750 |104|to1]o6|ozf ss | as |82V so |77 |75 |73 | 72| 70|67 ]65 )63} 61 50 | 58 | 57 56
1000 f102]100l 96|92 88 | 85 {83 | so |78 | 76 | 74 {72 | 71 | 68 | 65 | 63 | 62 | 60 | 59 | 57 56
1250 100f99 |os{o2] 88 § 86 | 83 | s1 |78 {7675 |73 | 71 [ 69| 66|64 | 62 | 61 s9 | 58 | s7
1500 |oolog|9slo1| 88 | 56 |83 |1 {70 |77 )as |73 |72 |69 |67 | 6a]| 63 | 61 | 60 | 58 57
1750 |og|o7loalor| 88 | 26 | a3 |1 lvo |77 |75 |74 |72 |70 |67 f65]| 63 | 62 | 60 | 59 57
2000 |96 9sfoe3|o1]| ss | 86 |83 a1t | 79| 77|76l 74 73 |70 )68 |65] 64 | 62 | 61 | 59 58 .
2250 |95 |oaloesloo] 88 | 85 | 83 | st |79 | 78 [ 76 | 74 [ 73 )70 68 | 66 | 64 | 62 | 6l 60 58
2500 Joaloalozloo|ss [ 85 | a3 |s1 | 70ofm8 )]s |7 |6s]|6s]| 64 | 63 ] 61 60 59
2750 {o3lo3|o1]so]| 87 {as |83 | s lso]| 78§76 |75 | 73|71 |69 066t 65 1 63 | 62 | 60 59
3000 |oz]92fo1 |89 87 | 8s [ 83 381 |80 |78 76| 75| 74| 71}] 69|67 65 | 63 | 62| & 59
3250 1oz |ot|oo|ss) a7 | 85 {85 |8t |so| 78|77 |75 |7 |71]60 |67 ]| 65 | 64 | 62 | 61 60
3500 |ot]oo)oolss)se |ss |83 |s1|sojslsr |75 74171 |69 |67} 65| 64 | 62 | 61 50
3750 Joofoo|solse]| ss | sa |sas s 79| 7877|7574 |72 |069f67)] 66} 64 | 63 | 61 60
4000 |s0|so|sa|s7| 86 |84 8281|708 77|75 747270 |68 ]| 66 | 64 | 63 | 62 60
4500 |82 |sshs7|ss]| a5 | 84|82 st | 7o | 78|77 losjrapr2]70]|68] 66 | 65 { 63 | 62 61
s000 |87 187 ls6lacfsa |83 lsz|so| 70t 77|75 78|72 70]68]) 67 } 65 | 64 | 62 61
ss500 |86ls6|asles| sa |83 |81 |80 | 79| 78jr6|75|74]|72]70368]| 67 | 65 | 64 | 63 61
6000 [8s5lses|salsa]l 83 | sz |8t {sof{r9 | 77|76 75| 74|72 70|68 | 67 | 65 | 64 | 63 62
6500 |aalsalsalas]| sz | g1 lso |79 |78 |77 767574 |72 |70)68]| 67 [ 66 | 64 | 63 62
7000 |asleslss|s2ls2bsr{so |79 |78t 7716|7574 72|76 67 | 66 | 64 | 63 62
7500 |s2|s2ls2lsi| st Vo] 79|87 |77 76|75 |74 |72 |70}1690] 67 | 66 | 64 | 63 62
so00 lstlarlsi|sileolso]olmwlar| 7675|7473 | 7270|068 ] 67 | 66 | 65 | 63 62
2500 |s1fs1|sotso|so | 7o) 8 78|77 |76 75|14t 3727068 67} 66 [ 65 | 63 62
90000 lgo|sofscizo|l 7o | 79|78 |77 | 76 L 76 | 75 {74 | 73 | 70 | 70 | 68 | 67 | 66 | 65 | 63 62
os00 l79|7el7elrel ot 78y |77 |6 754|371 |70} 68 ) 67 | 66 | 65 | 63 62
wooo |79 |79 l7ol7sfje s |77 77 s | 75| 7a| 3|73 ]| 717068 | 67 | 66 | 65 | 63 .| 62
1os500 | 7e|7s)7slsl 7w 77|77 Y76 s |25 | 7alm 72|71 |70 68 ) 67 | 66 | 65 | 63 62
wmoo0|78bgel77d77 77 77 b7e | 76 | 75| 74 | 74 {73 | 72771 |69 | 68| 67 | 66 | 65 | 63 62
nusoobtrrlirlazl77l s V76 {76 |75 |75 1 a {73 | 73|72 |71 }69 |68 | 67 | 66 | 65 | 63 62
1200077177 76 176 76 L 76 | 75 | 75| 7a | 7a | 73 | 72 | 72 | 70 | 69 | 68 | 67 | 656 | 65 | 63 62
12500 76 76 17676 75 175 | 75 t 7a j7a | 3 | 3|72 7270 ] 60|68k 67 | 66 | 64 | 63 62
1zoco |76 |15 |7sl2s | 7s |75 7a {74 | 7a | 73 | 3 b 72 | 71 |70 | 69 | 68 | 67 | 65 | 64 | 63 62
3500 |7sb7slast7s|7s | 7a l7a | e |22z 711 | 70 |69 | 65 | 66 | 65 | 64 | 63 62
woo0 b5\ 7s|7almal et | a3l | |2 ]7nn]|70]6 |67 66 | 65 | 64 | 63 62
asool7al7almalma|l | 3|3l || 2|27 70|68 |67 66 | 651 64 | 63 62
15000 |74 |malmalnl Bl 2la2lanln]|70]6 |68fe7| 66 | 65 | 64 | 63 62
sow|Blalntnlnlna 22727271717 |69 68|67 66 | 65 | 64 | 63 62
wooo |3l lmsl2lm2 2272|7171 |70 70|60 |68 )67 66 | 65 1 64 | 63 62
wsoo bzl 22|l lnfjnn | nnlnn 7706 |68 |67 | 66 | 65 | 64 | 63 62
woe |22l 22l 7t l7i 7070 |60 ]|69| 68767 66 | 65 | 64 [ 63 62
mswlnmtrzla2inln |l a7t 70]720]60 6861|666 65| 64 1 64 | 63 62
oo [ilnlnin|lnlmnn |7t lolvo 7070606068 |67 |66 65 | 64 | 63 | 63 62
wseolnlnlnlntnn 71707070 70|69 169 | 69168 |67 f 66| 65 | 64 [ 63 | 63 62
wooo b7t 717t )70l 70l 70| 70 |70 | 70 1 60 | 69 [ 69 | 69 | 68 f 67 | 66 | 65 | 64 | 63 | 62 62
19500 707070 70| 70 | 70 | 70 | 70 | 69 | 69 | 69 [ 69 | 68 [ 68 | 67 | 66 | 65 | 64 | 63 |} 62 67
20000 | 70170 |70 |70 70 | 70 | 69 | 6o | 60 | 60 [ 69 [ 68 | 68 [ 67 V67 | 66 | 65 | 64 | 63 | 62 [ 61
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TABLE 3.12

" Centre- Noise levels, dB(A)
line Sideline distance (D5}, m
distance { o | 409 | 200 | 300 | 400 | 500 { 600 | 700 | 00 J 900 {1 000 | 1 200 | 1400 § 1 600 1800 |2 000 | 2200|2400 ]2 600
(DT), m
0 we foen | wn | ax [ ax )75 {73 | 70 |68 J67 | 65 | 63 | 61 60 | s8 | 57 55 | 54 | s3
250 an poer e | ex fae Jas 72 |70 |68 66| 65 | 63 | 61 s¢ | s7 | s6 54 | 53 52
500 we foer Jowx | ox Jax |74 | 71 |69 |67 [65] 64 | 62 | 60 | 58 | 57 | 55 54 | 53 51
750 se foar [ we Joew Jan |74 |71 |68 66 F65| 64 | 62 |60 | 58 | s6 | 55 4 | 52 | st
1000 | *¢ free e {#xlex 73 )70 |68 166 [6a]| 63 | 61 so | 58 | s6 | 55 53 | 52 | st
1250 | #s e goe e o270 |67 6568 ] 62 | 60 | 58 F 57 ] 56 | 54 | 53 | s2 51
1500 | *#* | #x | #x {4+ ] w72 )60 |67 64 |63 )] 62 | 60 | 59 F 58 | 57 | 55 s4 | 53 52
1750 | ** [+ jre e f e o572 6o {6765 63 | 62 | 61 so | s8 | 57 | 55 | 54 | 53
2000 | pee|ee | ee e s rs |72 70 68 ) 66 | 64 | 62 | 61 59 | 58 | 56 | 55 54
2250 |+ [ er e ee 2|0 |75 |74 ] 72|70 68 | 65 | 64 F 62 | 60 | 58 | 57 { 55 54
2500 |92 9188 {858z |80 )77 |75|73 |71 ] 69 | 67 | 65} 63| 61| 59| 57§ 56 | 55
2750 Joo [so b7 ssis2|so |78 |7slm|72] 70| 6 | 65 | 63 61 | 60 1 38 | 56 | ss
3000 | 88§88 |86 gafs2|so|7|76]|7alm2]| T 68 | 66 | 64 | 62 | 60 | 58 | 56 | 35
3250 |87 i87 |86 )salsz|so|rs|76]7a|m2] 7 68 | 66 | 64 | 62 | 60 | 58 | 357 55
3500 |86 f86 |85 des|st|79]77 |76l mafrz] 71 | 68| 66 { 64 | 62 | 60 | 58 | 57 { 55
3750 |ss(ss{salsagpsr|m|m|7s|a|n2] 0 66 | 66 § 64 | a2 | 60 | 58 | 57 | 55
4000 lssisalsalmisi|m|m|7s]|alz| 71 60 | 66 | 64 | 62 | 60 | 59 | 57 | s6
4250 (84 fsa|s3|s2iso|m|m7|s|malz]|n 58 | 66 | 54 62 | 60 59 | 57 | se
4500 {8282 |81 |sodlqo|mm|os|7alrz]ri]| 70| 68 | 66 | 64 | 62 | 60 | 58 | 57 | 55
4750 {s2ls2|silsoig7s|77|7s |73tz ]| 69 | 67 | 65 | 63 | 61 | 59 58 | s6 | ss
soo0 {82081 |81 {so{7m|mlis|minzir] 60 | 67 ] 64 | 62 61 | so 57 | s6 | ss
s500 {81 y80 |so |7l |m]|7a| 73]l 2f0| 69 | 67 | 64 | 62 61 | 59 57 | 55 | s4
6000 |79 |79 |78 |l |s| a3l nifo] 69 | 67 | 65 | 63 61 | 39 58 | 56 | ss
6500 |78 |77l 77 s sy 3|2l j0] 69 | 67 | 65 | 63 61 | 60 | 58 | 56 | s5
7000 |76 |76 |76 |75 |15 |2l fr0] 69 | 67 | 65 | 63 61 | 60 | 58 | 57 | 55
7500 |75 |7s|7s|7al7a |3 l2z2| 7| 0)eo] 68 | 67 | 65 | 63 61 | a0 | 58 | 57 | se
go00 |74 |7a ||l nlzlnyrole] 68 | 66 | 65 | 63 62 1 60 | 59 | 57 | se
gs500 (74 |7a |73 |73 ||y 2fnnj0)69)] 68 | 66 | 64 | 63 61 | 60 | s8 | 57 | s6
9000 ||| 73|72 20| mjee] 68 | 66 | 64 | 83 61 | 6o | s8 | 57 | s6
9500 ||| |22 fr0]le]es] 67 | 66 | 64 | 63 61 | so | s8 | 57 | 356
oo |72 |72 72|27 |0f0|69]es| 67| 65 | 64 | 62 61 | 59 | 58 | 57 | s6
10500 | 71 |7t |7 |71 |71 |70 |70 feo |68 |68 | 67 | 65 | 64 | 82 61 | 59 s8 | 57 | s6
11000 |71 |7t |7 |70 |70 |70 [ 69 6o |68 |67 ] 66 | 65 | 64 | 62 61 | 59 58 | 57 | s6
11500 |70 |70 |70 | 70 |69 | 69 |69 | 68 | 68 |67 | 66 | 65 | 63 62 61 so | s8 | 57| s6
12000 [ 69 | 69 | 69 [ 69 | 69 | 68 [ 68 | 68 |67 |66 | 66 | 64 | 63 | 62 | 61 59 58 | 57 | s6
12500 [ 69 | 69 | 68 | 68 | 68 |68 [ 67 Le7r |67 |66 ] 65 | 64 { 63 | 62 | 60 | 59 58 ] 57 | 56
13000 | 68 | 68 | 68 |68 | 67 |67 | 67 {67 |66 |66 ]| 65 | 64 | 63 | 61 60 | 59 | s8 | 57 | s6
13500 |67 )67 |67 67|67 F67 |66 66| 66]65]|] 65 | 64 | 62 | 61 60 | 59 | s8 | 57 | s6
14000 | 67 {67 | 67 L 67 | 66 [ 66 | 66 | 66 | 65 |as | 64 | 63 | 62 | 61 60 | s ] 58 | 57 | s6
14500 | 66 {66 166 j66 |66 |66 |65 |65 |65 |es]| 6a | 63 | 62 | 61 60 | 59 | 58 | 57 | s6
15000 | 66 |66 166 |66 |65 6565 65|64 ]6a] 64 | 63 | 62 | 61 60 | 59 | 58 | 57 | s6
15500 | 65 |.65 |65 |65 (65 | 6565 |6a]|6a]aa] 63 | 62 [ 61 60 | 59 | s8 51 | 57 | s5
16000 | 65 | 65 |65 |65 |64 |64 k64 |64]64a]63] 63 | 62 [ 61 60 | 59 | s8 51 | 56 | s5
16500 | 64 | 64 |64 |64 F 64 |64 F 64 |63 |63 a3 | 63 | 62 | 61 60 | 59 | s8 57} 56 | 55
17000 | 64 | 64 | 64 |64 64 |63 )63 |63f63le3] 62 | 62 [ & 60 | 59 | s8 57 | 56 | 55
17500 | 63 |63 |63 |63 63 |63 |63 |63 fe2lez]| 62 | 61 [ & 60 | s9 | 58 57 | s6 | 55
18000 | 63 | 63|63 |63 63|63 |62 |62f62is62] 62 | 61 | 60 | s9 | 59| 58 57 | 56 | 55
18500 | 63 | 63|63 |62 jo62 |62 626262 |62] 61 | 61 | 60 | 59 | s8 | 58 57 | 56 | 55
19000 |62 | 62 |62 |62 |62 |62 )62 f62]61 |61] 61 60 | 60 | s9 | s8 | 57 57 | s6 | s5
19500 |62 {62 |62 |62 ]|62|62]6ti61]61 61| 61 60 | 60 | so | s8 | s7 6 | 56 | s5
20000 | 62 | 61 |61 |61 |6t |61 |6t [61 6l [6t] 60 | 60 | 59 | 59 | 58 [ 57 56 | 55 | 55
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29 AS 2021--2000
‘ TABLE 3.13
NOISE LEVELS FOR BOEING 737-300, -400, AND AIRBUS A320—ARRIVALS
Centre- Noise levels, dB(A)
line Sideline distance (DS), m
distance |, | 59 | 100 | 150 | 200 | 250 { 300 | 350 | 400 | 450 | 500 [ 550 | 600 [ 700 | 800 [ 900 | 1 000 11100 | 1200 {1300 |1 400
(PL), m
0 sw [ e foow | own e paw Lan | an Jew | e | G4 L 63 |62 |60 |59 57| 56 55| 54 | 53 | 52
250 R L3 *¥ *% *k ¥ L * & . *% *% 65 63 62 59 57 56 55 54 53 52 52
500 |98 Y9489 §salso |77 |74 |72 |70 |68 [66 |64 |63 |60 57]55] 54 | 53 ] 52 | 51 5%
750 |96 |93 [ 88 |84 |81 | 78|75 |72 |70 |68 |66 [65 |63 [60 |58 |56 54 | 53 | 51} 50 | s0
1000 |94 [o02 |88 |8a g1 |78 |75 |73 |71 |69 k67|66 |64 6159 57] 55} 53 [ 52| 51 49
1250 |92 | o1 |87 |8afsr |78 |76 )73 |71 |60 068 66 6562 |59 )57] 55 | 54 [ 52 | st | 50
1500 |01 (90|87 | g4 a1 |7al76|74a| 7270 |68 f67[65]|]62]60]|58] 56 [ 54 53 | 52 (50
1750 |90 | 89 [ 86 |83 |8 |78 |76 74| 72|70 |69 |67 |66]63|6o|ss| s6 | 55 [ 53| 52|51
2000 |88 | 88 a6 ls3|so |78 |76 |74 |72 |70 /60167 p66 |63 |61 ]59) 57 | 55 } 54 | 52 | 51
2250 f87 p87|8s |e3|seo ] |76 7472 71|69 |68 |66 )|6afe6t|50f 57 | 56 54 ] 53 |51
2500 |86 |86 |sa|s2]so|7a|76|7a 727606867 |6a)62}so| 58 s6| 55|53 |52
2750 186 | 85 [ 84 {82 | g0 |78 [ 76 f74 |72 [ 71 69 |68 |67 64 162|604 58 | 56 | 55 | 54 | 52
3000 |85 |2 [83 |81 |80 | 7876|7473 71 {7068 676462607 58 | 57 | 55 | 54 | 52
3250 |84 |84 |83 [s1 |79} 7776|7473 |71 70|68 |67 656260 59 | 57 | 36 | 54 | 53
3500 |83 | #3fs2ls |79 |77 |76 |7a| 7371 [70]68 67 |65]63]|61] 5 | 57 4 56 | 54 | 53
3750 |83 |sz |81 o |9 |77 75|72 71| 70|69 |67 ]|65)|63] 61| 59| 58 | 56 | 55 |53
anoo |82 |&2)|st e {7377 | s a2 770|690 |67 65|63 |61 59 | 58 | 56 | 55 | 54
4300 J81 | g1 dso |7ol7s |76 )75 |74 |72 |71 (70|69 67|65 |63 |61 ] 60 | 58 } 57 | 55 } 54
so000 |80 [so |79 |78 |77 {76 |rs |73 727 |r0)eo|68]6s |63 62| 60 [ 58 | 57 ] 56 | 54
5500 |79 |79 |78 |78 |75 |74 |73 | 72|71 |70|60 eg|65]|63|62] 60 | 591 57 | 56 | 55
6000 |78 |78 (77 )77 |76 |75 74 |73 |72 |71 |60 {68 |67 |65 |63 boz] 60 | 59 | 57 | 56 | ss
6500 |77 f77 |76 |76 |75 | 74|73 |72 71|70 |69 |68 |67 65|63 )62 60 [ 59 | 57T [ 56 [ 55
7000 |76 f76 )75 |75 74| 74|73 | 72|71 |70 |69 |68 |67 |65 (63|62 60 | 59 | 57 | 56 | 55
7500 |75 j7s 174 | 7a |74 |73 |72 |71 |70 |69 |68 f67 |67 |65 [63 |61 )| 60 | 59 | S7 | S6 | 55
g000 |74 |74 |74 |7 |73 | 2727|7069 168 |67 |66 |6afes|or| 60| 59 57|56 ]ss
8500 |73 |73 |73 |73 7272|770 |69 |60 |68 )67 {6664 ]|63])61} 60 | 58 [ 57 | 56 | 55
9006 l72 |77 72|72 7|71 |70 |69068 [67 |66 66 64|62 )61 ] 60 | 58 | 57 | 56 | 55
9500 {72 | 72|72 |7 |71 }7e |70 |60 6o |68 |67 |66 |65 |64 62|61 ] 59 | 58} 57 | 56 | 55
10000 |71 |71 |7 |71 |76 |70 70 |69 |68 |67 67|66 |65)64|62 |61 59| 58 ) 57 (356 | 58
10500 |71 |71 )70 J70t70 |70 |69 |68 |68 )67 |66 )66 |65 63 |62 |60] 50 [ 58 | 57 [ 56 | 54
11006 |70 {70 |70 |70 Feo | 60|60 |68 |67 |67 |66]65p6a]|63|62ie0]| 597 58 | 57 [ 56 |54
11500 | 69 |69 {69 |69 | 6o | 68|68 ]68 |67 |66 |66 |65 6463|6160} 59 [ s8] 57} 55 |54
12000 | 69 [69 | 69 | 68 |68 | 68 |67 |67 [67 | 66 |65 | 65 |64 | 63 |61 60| 59 | 58 | 56 ) 55 | 54
12500 |68 [68 (68 |68 |68 ]| 67|67 |67 |66 |65 |65 |64 |64 |62 61 |60] 59 | 57 | 56 [ 55 | 54
13000 |68 |68 |67 |67 |67 |67 |66 |66 |66)|65]65)64 63 [62)c61]|60f 58| 57| 36 |55 |54
13500 |67 | 67 | 67 | 67 | 66 | 66 | 66 [ 66 | 65 | 65 164 |64 163 |62 |61 |59 | s8 | s7 ¢ s6 | 55 | 54
14000 | 66 | 66 f 66 | 66 {66 |66 |65 |65 | 6564|6463 |63 )61 |60|50] 58 | 57| 56| 55 | 54
14500 |66 |66 |66 {66 | 65 | 65 | 65 [65 |64 | 64 | 63 | 63 [62:| 61 |60 59| 58 | 57 | s6 | 55 | 54
15000 | 65 | 65 | 65 | 65 [ 65 V65 | 64 |64 1 64 | 64 | 63 |63 | 62 |61 J60 [ 59 ) 58 | 57 | S5 | 54 | S3
15500 | 65 | 65 | 65 | 65 [ 64 [6a |64 |64 [ 63 | 63 |63 62626l |60j3590) 57 | 56 | 55 | 54 | 53
16000 | 64 | 64 |64 |64 [6a |64 | 6a |63 6363 |62]62]61]oeo]|5e]38] 57| 5655 | 54|53
16500 ] 64 | 64 | 64 } 64 [6a |63 |63 J63 |63 |62 |62 )62 |6L 60 |[50]58] 57 | 56 | 55 | s4 | 53
17000 | 63 63 |63 |63 fe3 63|63 iez 6262626161 |60}59]s8] 57 [ 56 | 55 | 54 |53
17500 | 63 [63 |63 |63 |63 |62{62 |62 [62|62]61)61]|60)|60][39]|58] 57 | 56} 55| 54 | 53
18000 | 63 [63 |62 | 62 |62 l62 [62 |62 b 61 |61 |61 f61 |60 |59 |38 )57 ] 56 | 55 ) 54 | 54 | 53
18500 |62 [62 [62 |62 |62 |62 |62 )61 |61 |6t |61 ]60|60f59]58]|s57| 56 | 55 | 54 | 53 |53
19000 fe2 |62 (6262|6261 |6t |61 |61 )61 )60 )60 60|59 (s8fs7| 56| 55| 54| 5352
19500 | 61 | 61 |61 |61 {61 |61 [61 |61 [60 |60 |60 |60 |59 )50 |58157) 56 | 55 | 54} 53 | 52
20000 61 f61 61 [61 |61 |61 |61 |60 |60 |60 |60 (59 |se)se[s7)s7 | 56 | 55 | 54 | 53 |52
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. TABLE 3.14
NOISE LEVELS FOR BOEING 767—LONG RANGE TAKE OFFS

0

Centre- Noise levels, dB(A)
line Sideline distance (DS), m
distance | | 109 | 200 | 3007 400 | 500 | 600 | 700 [ 800 | 500 | 1 000 | 1200 | 1 400 | 1600 | 1 300 | 2 000 [ 2 200 |2 400 | 2 600
(DT}, m
¢ wx Lowe | er o |22 g2 |70t 77 |75 )73 | 72 | 69 | 67 | 66 | 64 | 62 | 61 | 60 59
250 | s {ex | xx poee [ ex a9t 6 a2 70 | 69 | 67 | 65 F 63 | 62 | 61 | 59 58
500 | #r ]ae ] e | s a8 )76 7ab72] 70 | 68 | 66 | 65 § 63 | 61 | 60 | 5% 58
750 | | ae | er [ we [ os g0 |75 b3 i | 70 | 65 | 66 | 64 | 63 | 61 | 60 | s 58
1000 | ** | #x | #s | ee| = g0 |77 | 7503, | 70 | 67 | 65 [ 64 | 62 § 61 | 60 | 58 57
1250 | w¢ | = | #x [ #n | wx | 70 b 76 |74 )72 ] 70| 69 | 67 | 65 | 63 | 62 | 60 | 50 | s8 57
1500 | e [ o | e *e o] rot 26|73 |70 |70 68 | 66 | 64 | 63 | 61 | 60 | 59 | 38 57
1750 | s | #x | #x [ #x | e« | 78 |75 |73 |7t |69 | 68 | 66 | 64 | 62 | 61 | s0 | 59 | s8 57
2000 | | = e foefar s |os 3|7l 60 | 67 | 65 | 63 | 62 ] 61 | 60 | 59 58
2250 | 3x |+ | ee | v pae g3 |go |8 7s | 3] 2 f 69 | 66 | 64 | 63 | 62 | 61 | 60 59
2500 fro2]ioo]|os |ozfas|ss|s2|ro]|77 |75 13 | 70 |68 | 66 | 64 | 63 | 62 | 60 59
2750 10098 |95 |9z iss]|s6|as|so]| 78|} 75 1 72 | 690 | 67 | 65 | 64 | 62 | 61 60
3000 |98 |97 |9a |91 {ss|s6|ga|st |77 75 | 73} 70| 68 | 66 ] 65 | 63 | 62 60
3250 | 96 | 96|94 | o1 |88 |6 |8sa|s2]so || 76 | 3] 71|60l 67 | 65| 6a | 62 61
3500 {95 |94 |93 |91 |82 a6 88280l 77 | 74| 72 ]-69 [ 67 | 66 | 64 | 62 61
3750 194 |93 |92 {0 |38 |86 |ssl82]|s0|78)| 77 | 74 ] 72| 70 | 68 | 66 | 64 | 62 61
4000 |93 |93 f9e2joo |88 |86 |8a|s2fso|79| 77 | 74 | 72| 70 |68 | 66 | 64 [ 63 61
4250 |92 oz )ot |so|se | g6 |satisalsofs| 77 | 74 | 12 ] 70 [ 68 | 66 | 64 | 63 61
4500 |oz oz )oi |80 |ar|8s|sasafsofjs| 77 | 75| 72 ) 70 | 68 | 66 | 64 | 63 61
4750 | o1 o190 |89 |87 |ss|ss|s2]sols| 77 | 75| 721 70 | 68 | 66 | 64 | 63 61
soo0 |91 Joodoo|ss|s7lsasjes|si|so]ms]| 77| 74 ] 72| 70} 68 | 66 | 65 | 63 62
ss500 |88 |88 |87 |s6fssfasjer]|so]lro|7s| 76 | 74| 72| 70 | 68 | 66 | 64 | 63 62
6000 |85 |85 |84 |s3|szfso|7o|77 75|75 74} 12| 70 | 68 |67 | 65| 64 |62} 61
6500 [ 85185 |8a|ss|szsolms] 777572 73 4 70 | 68 | 66 | 65 | 63 | 62 | &1 60
7000 [ 84 {84 |83 |s3lsi{so]|s| 7775|741 73 | 70 { 68 | 66 | 64 | 62 | 61 | 59 | s8
7500 |84 |83 |83 |s2]s1 {79876 75|72 72 | 70 | 68 | 66 | 64 | 62 | 61 | 59 | 58
go00 |83 |83 |82 sz ]se |70 s 7675|733 72 | 70 [ 68 | 66 ] 64 | 62 | 61 | 59 | 58
g8s00 |83 |s2|s2|s1|se]mo| e 7s| 73] 72| 70 | 68| 66 | 64 | 62 | 61 | 59 | 58
o000 |82 |s2|sz]s1|so]| s mirelral73| 72 | 70 | 68 | 66 | 64 | 62 | 61 § 55 | 58
9500 |82 |s1|si{so|7o] sl l2sbralm3]| 72 | 70 | 68 | 66 | 64 | 62 | 61 | 59 | 58
wooe |81 |si st ool |sfa)m3| 72| 69 | 67 | 66 | 64 | 62 | 61 | 59 | s8
10500 | s0 | sofso 7o |7elt7rdos|7s]7ay7a| 72 [ 69 | 67 | 66 { 64 | 62 | 61 | 59 | 58
1oee o bl |vs sz |76 |5l 7alme | 71 | 69 | 68 | 66 | 64 | 63 | 61 | 60 | s8
1msoo f7sfre |7 |7abar)as|2s|7a]l73 |72 711 | 69 )| 68 | 66 | 64 | 63 | 61 | 60 | 59
12000 {78 |78 |77 |77 |77 76|75 |7a |73 728 711 | 60 | 67 | 66 | 64 | 63 | 61 | 60 | 59
12500 |77 77 77 76|76 |75 | oslmalm ] 71 | 60 | 67 | 66 | 6a | 63 | 62 | 60 | 59
13000 {76 |76 |76 | 76 | 75 |75 |74 |73 |72 |72 | 71 | 69 | 67 | 66 | 64 | 63 | 62 | 60 | s9
13500 |76 |76 | 7s b 7s |75 | 7a|ma 27| 70 | 60 | 67 | 66 | 64 | 63 | 62 | 60 | 59
14000 |75 |75 |75 175 | 7a | el b2 | 70 | 69 | 67 | 66 | 64 | 63 | 62 | 60 | 59
14500 |75 |75 |74 |7a | 7a b3t |2l | 70 | 69 | 67 |66 | 64 | 63 | 62 | 61 59
15000 |74 |74l 7a|2al 73| 3jm3| 72|71 |71| 70 | 68 ] 67 | 66 | 64 | 63 | 62 | 61 59
15500 |74 |3yl |l 70 ] 68 | 67 ] 66 | 64 [ 63 | 62 | 61 | 50
wooo 73l |||zl |7 |70) 60 | 68 | 67 F 65 | 64 | 63 | 62 | 61 | 60
weso0 {32222zl 70|70 ] 69 | 68 | 67 | 65 | 64 | 63 | 62 | 61 | 60
17oo0 |7z |2 |2 lm|n2)lnlnnlnlo|l7 ]| 69 | 68 | 66 | 65 | 64 | 63 | 62 | 61 | 60
17500 |72 |72 |7l l70l70]e0 ]| 69 | 68 | 66 | 65 | 64 | 63 | 6z | 61 | 60
oo | lm|m |l folo|refjrofes| 69 | 67 | 66 | 65 | 64 | 63 | 62 | 61 | 60
1gs00 |71 |l |mn i 707060 ieo| 68 | 67 | 66 | 65 | 64 | 63 | 62 | 61 [ 60
19000 |70 |70 | 7o f 70 [ 70 |70 {70 |65 |60 |60 | 68| 67 | 66 | 65 | 64 } 63 | 62 | 61 | s0
19500 | 70 | 70 | 70 | 70 [ 70 |69 |69 |69 |60 |68 ] 68 | 67 | 66 | 65 | 64 | 62 | 61 | 61 | 60
20000 | 70 |70 70 |69 |60 |69 |69 | 69 |68 |68 | 68 | 67 | 66 | 64 | 63 | 62 | 61 [ 60 | 60
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TABLE 3.15
NOISE LEVELS FOR BOEING 767—SHORT RANGE TAKE OFFS

A8 2021—2000

Centre- Noise levels, dB(A)
line Sideline distance (DS), m
distance | o 1400 200 | 300 | 400 | 500 | 600 | 700 | 800 [ 900 | 1 000 | 1 200 | 1 400 | 1 600 |t 800 [2 0002206 | 2400 ] 2 600
{(P1}, m
0 wx | xe | o | o | fa2 |79 )77 75|73 72 | 69 67 | 66 | 64 62 | 61 60 59
250 Joae | x| | ax s 8178|7574 T2} 71 | 69 66 | 65 | 63 62 | 60 | 59 58
s | *+ | ]| i g0l s |37 70 | 68 66 | 64 | 63 | 62 | 51 60 59
750 | e | ex e e[ 0l7r |74l 2] 70| 70 | 69 | 67 )| 66 | 64 } 63 62 | 61 60
1000 | ## | % | === g0 |77 |25 |7a]73| 72| 70| 60 | 67 | 66 | 64. | 63 | 61 60
1250 | ex [ ox L oex  ox | x| gs | g2 e [ 77 75| 74 L 72 | 70 | 68 | 67 | 65 63 | 62 61
1500 | *xjoee [ae [ wx s bgsg|ga]81 |70 77} 76 ] 3 | 71 60 1 67 | 66 | 64 | 63 61
1750 for ] aw [ ws | L lgy bgals2leof8] 77 | 75 {72 ) 70 | 68 | 66 | 64 [ 63 61
2000 | #% | #+ | x| == b e+ | g7 {85 |83 [81 170 ] 78 | 75 72 | 70 | 68 | 66 | 65 63 62
2950 | #n | e pex ]+ | ve ]| 87 | 84|83 |81 |79 78| 75 73 | 70 | 68 | 66 | 65 63 62
"2500 |oe3 o2 ]o1lvo |88 |86 |8sfs2|sr|[79] 78] 75 73 | 70 | 68 67 | 65 | 63 62
2750 |92 |91 |91 |89 |88 |86 |54]82|81 |79 78 [ 75 73 | 11 | 69 | 67 65 | 64 62
.3000 |o1joo |90 ]|so]sr]|ss|ss)sz]|s0ofj79] 718 | 75 73 7 | 6 | 67 65 | 64 62
3250 183 |88 |87 |86 )es)sa]lse2 s |08 797 | 74 | 72 | 70 | 68 | 67 | 65 | 63 62
3500 |36 |86 ) as)sa |83 ]sr{mo|7jrr|76] 75 | 73 gal 69 | 68 | 66 | 64 | 63 62
3750 |86 |85 les|ea|sz|at|79|77 76|74} 74 | 72 | 70 | 68 { 67 | 65 | 64 | 62 61
4000 |85 )85 salss|s2fso|r0f77|v6f74]| 73 | 70 6 | 67 | 66 F 64 | 63 62 61
4250 | 8585 |sas |32 |sofpelarloslral 73 | 70 68 | 66 | 65 | 63 | 62 | 61 60
4500 | 84 [84 |84 |83 |81 |so|78|77 75|74 73| 70 68 | 66 [ 64 | 62 | 61 60 59
4750 184 |84 |83 |ssfer|so|78|76]|75]|74| 72 1 70 | 68 | 66 | 64 | 62 6% 59 58
5000 |84 |84 [s3fsz|sifrol7s)76|75f74] 72 [ 70 | 68 | 66 | 64 1 62 61° | 359 58
5500 |83 |82 s2fsi|so]re|77|76|7s|73] 2| 70 | 68 | 66 | 64 | 62 | 6! s | sg
gooo | st ler |solse|re]me)77 s | 7473 72| 70 | 68 | 66 | 64 | 63 | 61 | 60 | 59
gs00 |79 79| |molme 77l as|7alm3]| 72 | 70 | 68 | 66 | 65 | 63 | 62 | 60 | 59
7000 V7s | 7slml77 Y776 75| 7a|73 73} 72| 70 ) 68 | 66 | 65 [ 63 | 62 | 61 59
7500 |77 |77 V7l 76 |75 |43 2| T8 70 68 | 66 | 65 | 63 | 62 | &1 59
gooo |77 |77 |77 el s (s hma]l3laal n 69 68 | 66 | 65 63 | 62 | 60 59
gs00 |76 7617675 | 5|5 )jma|lm|n2]lnn | n 69 67 | 66 | 65 63 62 | 61 59
oooo |75 |75 |7s|ma|7a e |3 |73 72|71 | 70 | 69 67 | 66 | 64 | 63 62 | 61 60
9500 |74 |14 |74 |l lnlsln2lnlnn] 70 [ 6 | 67 | 66 | 64 | 83 62 | 61 60
wooo t 3 | lm ||l n2l2|71j70] 70 ) 68 | 67 ] 66 | 64 | 63 | 62 | 61 60
wseo |27ttt l71|70]70)] 60 | 68 | 67 | 65 | 64 | 63 | 62 | 61 60
noew |2l lzlnlnlnlnlnolele| 69 § 68 | 66 | 65 1 64 | 63 | 62 | 61 50
so0 |7e il |77yl ofl70fjr0]69f 60 | 67 | 66 | 65 | 64 j 63 | 62 | 61 60
12000 |70 |70 |70 |70 Y70 |70 {70 [ 69 |69 | 69 ] 68 | 67 66 | 65 | 64 | 63 62 | 61 60
12500 | 70 [ 70 |70 f 70 | 70 [ 69 | 69 [ 69 | 69 | 68 | 68 | &7 66 | 65 | 64 | 63 62 | 61 | 60
13000 | 69 |69 |69 |69 |60 | 69 | 69 68 |68 |68 | 67 | 66 65 | 64 | 63 62 | 62 | 61 60
13500 | 69 | 69 169 160 |69 | 68 o8 |ogtss|67] 67 | 66 | 65 | 64 | 63 | 62 | 61 [ &1 69
14000 | 68 b 68 | 68 |68 {68 | 68 |68 |67 |67 L67 | 67 | 66 | 65 | 64 | 63 | 62 | 61 | 60 | o0
14500 | 68 |68 |68 |68 [ 68 J 67 |67 67 |67 67| 66 | 66 | 65 64 | 63 | 62 | 61 60 | 59
15000 |67 |67 |67 ter |67 |67 67|67 66|66 66 § 65 | @5 64 | e3 | 62 | 6t 60 | 59
15500 {67 |67 V67§67 |67 )67 be6 V66 |66 |66l 66 | 65 64 | 63 | 63 62 61 60 | 59
16000 | 66 | 66 |66 | 66 | 66 | 66 | 66 |66 |66 65 ) 65 | 65 64 | 63 | 62 | 62 61 60 | 39
16500 | 66 | 66 | 66 | 66 166 | 66 | 66 | 65 | 65 65| 65 | 64 64 | 63 | 62 | 62 | 61 80 | 59
17000 | 66 | 66 | 66 | 66 | 65 | 65 | 65 b 65 |65 |65 ] 65 | 64 | 64 | 63 | 62 | 61 61 | 60 | 59
17500 |65 |65 F 65 65 |65 65|65 65|65 |6a] 64 | 64 | 63 | 63 | 62 | 61 60 | 60 | so
18000 [ 65|65 | 657165 |65 |65 65 |64 j6afed] 64 | 64 | 63 63 | 62 | 61 60 | 60 | s9
18500 | 65 165 | 65 |65 164 | 64 {64 |64 |6a)ea| 64 [ 63 | 63 62 | 62 61 60 | 59 | s9
19000 | 64 j64 |64 |64 [ 6a )64 |64 |6a|64]|6a] 63 63 | 63 62 | 61 61 60 | 59 1 59
19500 | 64 | 64 | 64 | 64 [ 64 | 64 | 64 64 | 63 |63 | 63 | 63 62 | 62 | 61 61 60 | 59 | s8
20000 | 64 | 64 | 64 | 64 164 |63 |63 (63|63 |63} 63 [ 63 } 62 | 62 [ 61 60 | 60| 59 | s8
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NOISE LEVELS FOR BOEING 767—ARRIVALS

Centre- Noise levels, dB{A)"

line Sideline distance (DS), m .
distance 0 50 | 100 { 150 | 200 | 250 { 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | B00 | 900 | 1000|1100 1200 |130011 400
(DL), m .

0 de o] ok R L owk ok | ok ok ok | x|k | 59 | 68 | 67 } 65 | 63 | 62 61 60 39 58 57
250 w [ oww Loww Foar foaw |oaw doae | ax | a2 ux | g7 ] 65 | 64 [ 63 ] 62 ] 61 60 59 58 57 56
500 108 97 ] 91 | 87 [ 83 |80 | 77 |75 | 72 | 70 | 68 | 66 | 65 | 62 | 60 | 59 58 58 57 56 55
750 99 [ 96 } 91 | 87 | 84 | BL |78 ].75 | 73 |71 |69 | 67| 66 | 63 | 60 | 58 57 56 55 55 54

1000 97 | 95 |91 | 87 | 84 | 81 | 78 |76 § T4 | 72 | 70 | 68 | 66 | 64 | 61 | 59 57 56 54 54 53
1250 95 |93 J 90 | 87 | 84 | 81 | 79 .76 T4 | 72 | 70 |69 | 87T 164 ]| 62 ] 60 58 56 55 54 53
1500 94 | 92 90 |87 | B4 | B1 fJ7O)76 F T4 |72 |71 |69 | 68|65 62| 60 58 57 56 54 53
1750 92 | 91 | 89 | 86 | 84 | 81 | 79} 77 | 75|73 |71 |69 | 68| 65| 63|61 59 57 56 5% 53
2 000 91 | 90 | 88 | 86 | 83 | 81 | 79} 77 { 75 173 171 |70 | 68 | 66 | 63 | 61 59 58 56 55 54
2250 90 | 90 | 88 | 8 | 83 | B1 |79 |77 | 753173172 |70 |69 | 66 | 64 | 62 60 58 57 55 54
2 500 80 | 89 | 87 | 85 | 83 | 81 | 7O |77 | TS T3 7270|6266 64| 62 60 59 57 56 55
2750 88 | 88 | 87 | B85 | 83 |81 |79 |7 | TS| TIN72| 70| 69 | 67 | 64 | 62 61 50 58 56 55
3000 B8 | 87 | 86 | 84 | B2 |81 | 7|77 | 75| T4} T2 |71 | 69 | 67 | 65 | 63 6l 59 58 56 55
3250 B7 | 86 | 85 | 84 | 82 |80 | 7| VT|IS T4} |68 | 67 | 65 | 63 6l 60 58 57 56
3 500 B6 | B6 | 85 | 84 | B2 | 80 | 7R | 77 | TS A2 |71 | 0| 67 )| 65 | 63 I3 60 58 57 56
3750 | 85 [ 85 |84 [ 83 | B2 | 8O | 78 |77 |15 | T4 )72 |1 |70 | 67 | 65| 63 62 &0 59 57 56
4 000 B5 | B5 | 84 |8 | 81 {8 | 78|77 |75} 7472 |71 |70]|67]65] 63 62 60 59 58 56
4 500 84 | B3 | 83 |82 | B1 |79 | 78|76 | 75| 7472 )71 |70 |68 ) 66| 64 62 61 39 58 57
5000 83 |82 |82 |81 |80 |79 |77 |76 | 75| 73}72 |71 70|68 66| 64 62 61 60 58 57
5 500 82 |81 |81 | &0 | 79|78 |77 |76 | 4| 73| 72|71 |70 68 ) 66| 64 63 61 60 59 57
6 000 Bl | 80 180 ] 79|79 )78 |76 |75 | 7473|7271 |70 ] 68 ] 66| 64 63 61 60 59 58
6 500 BO | 80 | 79179 | 7B §TT |76 |75 | 74| 73|72 |71 |70 ] 68} 66| 64 63 61 60 59 58
7000 79179178178 |77 176 |75]|74 |73 72|71 )70]|69]|68]66] 64 63 62 60 | 39 58
7500 T\ | TT |l s 4| T2 0] 69| 67 F66 | 64 63 62 60 59 58
8 000 TV |77 )76 | 78 75|75 |74 | 73| 72|71 706067 ] 66| 64 63 62 60 59 58
8 500 |76 |76 176|755 | 4|73 |72 |70 69| 67 66| 64 63 62 60 | 59 58
9 000 6|75 |75 |5 4| 4|73 2| T | TO )69 | 69 | 67 | 65 | 64 63 62 60 59 58
9 500 IS |54 | A4 |32 | 2| TE|TO | 69 | 68 | 67 | 65 | 64 63 (3 60 59 58
10000 | 74 | 74 |74 {74 | 73 73 |73 |72 |71 |70 ] 70169 |68 | 67§ 65| 64 63 61 60 59 58
10500 |73 |73 7373|312 172171 70| 69 169 | 68 fJ 66 1 65 | 64 62 61 60 59 58
100 |3 |3 173|121 72 172171171 70 | 70 | 69 | 68 | 68 | 66 { 65 | 63 62 61 60 59 58
11500 |72 |72 | 72|72 | 72171 |71 |70 |70]|69 |69 |68 | 67 )66 | 65| 63 62 61 60 59 58
12000 |72 |72 |71 |78 | 7L | 1L Q70 ] 70 | 69 | 69 | 68 | 68 | 67 1 66 | 64 | 63 62 61 60 59 + 58
12500 | 71 |11 70 |1 |71 70| T70]70 |69 |68 | 68 | 67| 67 | 65| 64| 63 62 61 60 59 58
13000 |70 |70 |70 |70 | 70 | 70 | 69 | 69 | 69 | 68 | 68 | 67 | 66 | 65 | 64 | 63 62 61 59 58 57
13500 | 70 [ 70 | 70 | 70 | 692 | 62 | 69 | 69 | 68 | 68 | 67 | 67 | 66 | 65 | 64 | 63 61 60 59 58 37
14000 | 69 | 69 | 69 | 69 .69 60 | 68 | 68 | 68 | 67 | 67 | 66 | 66 | 65 | 63 | 62 61 60 59 58 57
14500 | 69 | 69 | 69 | 69 | 68 | 68 | 68 | 68 | 67 | 67 | 67 | 66 | 65 | 64 | 63 | 62 61 60 59 58 57
15000 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 67 | 67 | 67 | 66 | 66 | 65 | 64 | 63 | 62 61 60 59 58 57
15500 | 68 | 68 | 68 | 68 | 68 | 67 | 67 | 67 | 67 | 66 | 66 | 65 | 65 ‘64 63 | 62 61 60 59 58 57
16000 | 67 | 67 | 67 | 67 | 67 | 67 | 67 | 66 | 66 | 66 | 65 | 65 | 65 | 64 | 63 | 61 60 59 59 58 57
16500 | 67 |67 |67 |67 | a7 Jeo oo )66 |66 65])165]|65)64 ] 63 ] 62161 [14) 59 58 37 57
17000 | 66 | 66 | 66 | 66 | 66 | 66 66 | 66 | 65 | 65 | 65 | 64 | 64 | 63 | 62 | 61 ol 59 58 57 56
17 500 66 | 66 | 66 | 66 | G6 | 66 | 65 | 65 | 65 | 65 [ 64 | 64 | 64 | 63 | 52 | 61 60 59 58 57 56
[BQ00 1 66 | 66 | 66 | 66 | 65 | 65 J 65 | 65 | 65 | 64 | 64 | 64 | 63 } 63 | 62 | 61 60 59 58 | 57 56
IB500 } 65 | 65 | 65 | 65 | 65 | 65 | 65 | 65 | 64 | 64 | 64 | 64 | 63 |} 62 } 61 | 60 60 59 58 57 56
19000 1 65 | 65 | 65 | 65 65 | 65 )64 |64 | 64 |64 |64 |63 | 63F62] 61| 60 59 59 58 57 56
19500 | 65 | 65 | 65 | 64 [ 64 | 64 | 64 | 64 | 64 | 63 | 63 | 63 | 63 F 62 ) 61 | 60 59 58 58 57 56
20 000 64 | 64 | 64 [ 64 [ 64 | 64 | 64 | 64 | 63 | 63 | 63 [ 63 | 62 ) 62 | 61 | 60 59 58 57 57 56
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TABLE 3.17
NOISE LEVELS FOR BRITISH AEROSPACE BAel46—TAKE OFFS

AS 20212000

Centre-line

Noise levels dB(A)

distance Sideline distance (DS}, m
(B7), m 0 100 ! 200 | 300 | 400 | 500 | 600 | 700 | 300 | 900 |1 000|1200]1 400|1 600 |1 800 |2 0002 200(2 400| 2 600
\) * e *¥ ¥ hkd 71 68 65 63 61 60 57 55 54 52 51 49 48 47
250 ** i ** *E *E 70 67 64 62 60 59 57 54 53 51 50 48 47 46
500 o ** *H i *E 69 66 64 61 | 60 58 56 54 52 51 49 48 47 45
750 ol ** ** hid *3* 68 65 63 60 50 57 55 54 52 50 49 48 46 45
1 000 hid b b = ** 67 64 62 59 58 57 35 53 51 50 48 47 45 45
1250 ** i ** o ** 70 67 64 62 60 58 55 53 Sk 49 | 48 47 46 45
1 500 o b ** hled ** 72 69 66 64 62 60 57 54 52 50 49 47 46 44
1750 ** fll *x i > 74 70 68 65 63 61 58 56 53 51 50 48 46 45
2000 i *x ** il B 74 71 69 66 64 62 59 57 54 52 S50 49 47 46
2250 bl i ** had *x 75 72 69 67 65 63 60 57 55 53 51 49 48 . 47
2500 91 89 85 82 78 75 72 70 68 66 64 61 58 56 54 ‘ 52 50 49 48
© 2750 39 38 85 81 78 75 13 70 68 66 64 61 59 56 54 53 51 50 48
3 000 87 87 84 81 78 75 73 71 68 67 65 62 59 57 55 53 52 50 49
3250 B6 85 83 81 78 75 73 71 69 67 65 62 60 58 56 54 52 50 49
3 500 85 g4 83 80 78 75 73, 71 69 67 66 63 60 38 56 54 52 50 49
3750 24 84 82 80 77 75 73 71 69 67 66 63 &0 58 56 54 52 51 49
4 000 &4 83 82 79 77 75 73 71 69 67 66 63 60 58 56 54 52 51 49
4 250 83 83 81 79 77 75 73 71 69 67 66 63 60 58 56 54 52 51 49
4 500 82 82 81 79 77 75 72 7 69 67 66 63 60 58 56 54 52 51 49
4 750 82 81 80 79 76 74 72 70 69 67 66 63 60 58 56 54 52 51 49
5 000 81 31 80 78 76 74 72 70 69 67 66 63 60 58 56 54 °F 52 51 49
5 500 80 30 79 78 76 74 72 70 68 67 65 63 60 58 56 54 | 53 51 49
6 000 19 79 78 77 75 73 72 70 68 67 65 63 60 58 56 54 53 51 49
6 500 79 78 78 76 75 73 T 70 68 67 65 63 60 58 56 54 53 51 49
7000 7 77 76 75 14 72 70 659 67 66 64 62 60 58 56 54 52 51 49
7500 77 76 76 15 73 72 70 68 67 66 64 62 59 57 55 54 52 | s0 49
& 000 76 76 15 74 73 71 70 68 67 65 64 62 59 57 535 53 52 50 49
& 500 75 75 74 73 72 71 ] 69 68 66 65 64 61 59 57 55 53 52 50 48
9 000 74 74 13 73 71 70 69 67 66 65 64 61 39 57 55 53 52 50 49
9 500 73 73 72 .72 71 70 68 67 66 65 63 61 59 57 55 54 l 52 30 49
10 000 12 72 71 71 70 69 68 67 66 64 63 61 59 57 55 54 52 51 49
10 500 71 71 71 ].70 69 69 67 66 65 64 ._ 63 61 59 57 55 54 52 51 49
11 000 70 70 70 69 69 68 67 66 65 64 63 61 59 57 55 54 52 51 49
11 500 69 69 69 69 68 67 67 66 65 64 63 61 59 57 55 | 54 52 SI' 50
12 000 69 69 68 68 68 67 66 65 64 63 62 60 59 37 55 54 52 51 50
12 500 68 68 68 68 67 67 66 65 64 63 62 60 58 57 55 54 52 51 49
‘13 000 ‘68 68 68 67 67 66 66 65 64 63 62 60 58 57 55 53 52 51 49
13 500 67 67 47 67 66 66 65 64 64 63 62 60 58 56 35 53 52 50 1 49
14 000 67 67 67 67 66 66 65 64 63 62 | 61 60 58 5.6 55 53 52 30 49
14 500 67 67 66 66 66 65 65 64 63 62 61 59 58 56 55 53 52 50 49
15 000 66 66 66 66 65 65 64 64 63 62 61 59 58 56 54 53 51 50 49
15 500 66 66 66 635 65 65 64 63 62 62 61 59 57 56 54 53 51 50 49
16 000 66 66 65 65 65 64 64 63 62 61 60 59 57 56 54 52 51 50 48
16 500 65 65 63 65 64 64 64 63 62 61 60 59 57 55 54 52 51 50 48
17 000 65 63 65 64 64 64 63 62 62 61 60 38 57 55 54 52 51 50 48
17 500 64 64 64 64 64 63 63 62 61 61 60 58 57 55 54 52 51 50 48
1§ 000 64 64 64 64 63 63 62 62 61 60 60 58 56 55 53 52 51 49 48
18 500 64 63 63 63 63 62 62 62 61 60 59 58 56 535 53 52 51 49 48
19 000 63 63 63 63 62 62 62 61 61 60 50 58 56 55 53 52 51 49 48
19 500 63 63 62 62 62 62 61 61 50 60 59 57 56 55 53 52 51 49 48
29 400 62 62 62 62 62 61 61 61 60 59 59 57 56 54 53 52 50 49 48
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TABLE 3.18
NOISE LEVELS FOR BRITISH AEROSPACE BAel46—ARRIVALS

Centre- Noise levels, dB{A)

line Sideline distance (DS), m
distance | o | 59 |100150| 200 | 250 | 300 | 350 | 400 | 450 [ 500 | 550 | 600 | 700 | 800 | 900 | 1000 |1 100 | 1200 |1 3001 400
(DL), m

0 ol faw e ] oae | owe [ oax | owe e L oar | g1 | g0 | 59 | 57 | 55 | s4 | 53| 51 s0 | 49 | as
250 [ er e e ae oo poae L ee b Jaa | ae | g L 60 [ 58 | 55] 53] 52| ;0 50 | 49 | 48 | 48
500 |osloziss |81 {78 | 74 |70 [ 69 | 66 | 64 | 62 | 61 | 590 |56] 545t 50| 49 | 48 } a7 | 46
750 |93|90|ss|s2f 78 | 75 | 72 [ 60 | 67 | 65 | 63 | 61 |60 | 57| 54 |s2| s0 | 49 | 47 | 46 | a5
1000 |or|go)es|srf 78 |75 |72 876 |68 |66 |64 62|61 |58 |55 53) 51| 49 | 48 | 47| a5
1250 |oolss|ss|sif78 )75 |73 f 70 )6s {66 64|63 |61 ]38 )56]53 ] 52 1 50 | 49 a7 i 46
1500 |88 |s7|sa|stf7s |75 | 71469 |67 )|65]|63 6250|5654 521 51 a9 { 48 | 46
1750 87|86 fas st 78 | 7s [ 73 [ 71 |60 | 67 |65 | 64 | 62 |50 |57 ] 35| 53 | s s0 | 48 | 47
2000 |86 |85 |s3|sof78 |75 |73 | 71 |69 | 67 | 66 |64 |63 |60]s7lss]| s3 | s2 so | 49 | a7
2250 [85|s4|s2{so}f 77|75 |73 |71 |69 |67 |66 |64 |63 60| 8|55 54 s2 s0 | 49 | 48
2500 |sa|s3|szdro| 77 |75 |73 | 71 | 69 |68 | 66 | 65 |63 Y60 | 58| 56| 54 1 52 51 | 49 | 48
2750 |85 |sa sl 77 | vs |73 | 71 |69 | 68 |66 )65 |63 ber |58 ]s56] 54 ] 53 s1 | 50 | 48
3000 |82 |82 |sofme| 77 |75 |73 [ 71 |69 |68 |66 |65 )64 ]|l |58 |56 551 353 51 | 50 | 49
3250 |81 (s1]sol7ef 76 |75 |73 | 70 |69 [ 68 |66 | 65| 64 |61 |59 )57 | 55 | 53 52 | s0 | 49
3500 [81|80)79 )78 76 | 74 [ 73 | 71 | 69 | 68 | 66 | 65 | 64 § 61 | 59 | 57| 55 | 53 52 | 50 | 49
3750 |so|so|79)77| 76 | 74 |72 | 71 | 69 | 68 | 66 | 65 | 64 | 61 | 59 | 57| 55 | 54 | 52 | 51| 49
4000 |79 |70 |78l 77 | 715 |74 72 | 71 J 69 |68 | 66 | 65 | 64 |61 | 50 | 57| s6 | s4 | 52 | 51| s0
4500 |78 |78 |77l76| 75 | 73 1 72 | 70 | 69 | 68 | 66 | 65 | 64 ) 62 | s0 | 58 | 56 | 54 53 | 51| so
5000 |77 |77 | 76075 74 | 73 {72 | 70 | 69 | 68 | 66 | 65 | 64 | 62 | 60 | 58 | 56 | 55 53 | 52| so
sso0 |76 |76 7s]rs| 74 727 | 70 |69 |68 | 66 | 65 | 64 | 62 | 60 | 58 [ s6 | ss 53 |s2 ] st
6000 |75 |75 |7a|7a]| 713 | 72 {71 | 69 |68 | 67 | 66 |65 |64 |62]60 ] s8] 56 | 55 sa |52 ] s1
6500 |74 747373 72|70 {70 |69 |68 |67 | 66|65 )64 62| 60] 58] 56 | 55 sa {52 ] s1
7000 |73 |7z 2zl o]0 |69 |68 | 67|65 | 64 |63 )61 ]| 60| 58| s6 | 55 s4 | 52| st
7500 |72 72 )77l 71 ] 70 {69 | 68 |67 | 66 ] 65 )68 |63 )61 | 35958 56 | 55 54 | s2 ]| s1
8000 |71 |71 71|70} 70 | 65 {68 | 68 | 67 |66 | 65 | 64 | 63 | 61 | 59 ] 58| 56 | 55 sa | s2 | s1
8500 70|70 70|70 | 69 | 69 68 | 67 |66 [ 65| 6a |63 |63 |61 | 50 58| 56 | 55 | 54 |52 ;1
9000 (69|69 ]|6o)eol 69 |68 {67 | 67 |66 | 65 ] 64 |63 |62 )61 | 50|38 56 | 55 54 | 52| s1
9500 (69|69 |69)6at 68 |68 |67 |66 |66 |65 )64 |63 |62 |61 |59 )571) 56 | 55 s4 | 52| s1
1000 {68 |68|6s{6a| 67 |67 |67 | 66 |65 | 6a |64 |63 |62 ]60]3s9]57) 56 [ 55 54 | 52 | s1
10500 |68 |68 |67 67t 67 | 67 166 | 66 | 65 | 64 | 63 | 63 [ 62|60 ] 590|574 56 | 55 54 | sz ] s1
11000 |67167|67]67| 66 | 66 166 | 65 | 64 | 6a |63 |62 |62 |60 350 ]57] 56 | 55 s4 | sz | s1
11500 |67167|66]66| 66 | 66 | 65 | 65 |64 | 63 |63 | 62 [ 61 | 60| 58 |57 ] 56 | 55 53 | s2 | s1
12000 |66 |66 |66 ee b 65 | 65 | 65 | 64 | 64 | 63 [ 62 | 62 [ 61 | 60 | 58 | 57| 56 | 55 53 {52 | 51
12500 | 6565 |651650 65 | 65 |64 | 64 | 63 [ 63 |62 | 61 [ 61 |60 ] s8] s57] s6 | 55 53 | s2 | s1
13000 |65)65|65|65F 64 |64 |64 | 63 | 63 J 62|62 |61 §61 |39 58|57 56 | 54 53 | 521 s1
13500 |64 J64 |64 6af 64 | 64 | 63 [ 63 L6z J 62 | 62161 460 |59 58|57 56 | 54 51 | 521 51
14000 |64 |64 64 |6s]| 64 | 63 |63 63 {62 fa2 )61 {61 |60 35975815755 sa | 53 | 52| s1
14500 (64 |63 )63 |63 | 63 |63 |63 [ 6216216206160 60|59 (58156 55 s4 | 53 | s2 | s1
15000 |63 |63163 |63 ] 63 |62 |62 6262 (61 |al |60|eodso]| s7)se] ss sa | 53 |52 ] s
15500 63|83 |63 |62 | 62 | 62 |62 [ 62 |61 |61 6o |60 |59 |58 |57 |56 55 s4 | 53 fs2| s
16000 |62 |62 |62|62| 62 |62 |61 j61 |61 |61 |60 |60 |s59]58]57)| 56/ s 54 53 | s2 | 51
16500 |62 |62 |62 |62 ] 61 | 61 | 61 F 61 | 61 | 60 | 60 | 59 | 59 | 58 [ 57 | 56 | 55 54 53 | 52| 51
17000 |61 |6t |61 61| 61 | 61 |61 [ 60 | 60 | 60 | 60 | 59 | 59 | 58 | 57 | 56 | ss 54 53 | 52| s1
17500 |61 |6t |61]|61 ] 6t 6o |60 6o |60 |60 |59 |50 ]|58 |57 |57 |55] 54 | 53 s2 | 52| s1
18000 |60 |60 |60 |60 | 60 f 60 | 60 | 60 | 59 | 59 | 59 | 59| 58 | 57| 56 | 55} s4 | s3 52 | 51| s0
18500 {60 |60 [6ol6o| 60 |60 [ 59 | 59 | 59 | 59 |59 | 58|58 |57 56|55 s4 [ 53 s2 | 51| so
19000 {60 |60 |60 |50 59 {so f 30 |59 |59 |58 |58 |581{s58]|57]|356]355] 54| 53 52 | 51| so0
19500 [59 |59 |59 59| 50 | so [ 50 |58 |58 |58 |58 |58 357 )56 55 )54 54 | 53 52 | 51 | s0
20000 [59 |59 |s9[s59| 59 | 58 58 | 58 58 |58 |57 )57 5756355354/ 353 52 52 | 51 | s0
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TABLE 3.19
NOISE LEVELS FOR SAAB 340, BOEING DASH 8, FOKKER F50—TAKE OFFS
Centre- ) Noise levels, dB{A)
line Sideline distance (DS), m
distance [ o | 309 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1 000 | 1 200 | 1 400 | 1 600 | 1 800 ] 2 600 | 2 200 | 2 400 | 2 600
{DT), m
0 wx | we | ax | ox | xx Les Je2 foo |58 |57 55 | 54 | 52 | 50 | 49 | 47 | 46 | 45 44
250 fows | e | e | ee [ ox |65 |63 |60 |58 |57 ] 56 1 54 | 52| s0 | a9 | 48 | 47 | 46 | 45
g s00 | s | v | x| *= | == {65 |62 ]| 608 fsr| 55 | 54 | 52 ] 50} 40 | 490 | 48 | 47 46
f 750 | e+ | w | x| w2 | x2 |65 | 62 | 50 [ 58 {57 | s5 | 54 | s2 | 51 | 50 f 56} 49 | 48 | 47
1000 | v+ | #e o+ ex | ox 68| 6563 je61 59| 58 | 55 | 54 | 53 | s2 | st | 50 | 49 | 48
) 1250 | #* o2 jex [ 2ax ]+ | 71 §68 365 |63 |61 | 60 | 57 | 55 ] 54 | 53 52 | st 50 | 49
! 1 1500 o1 1ss s |70 7sfrz|70|67]65]|63 61 | 59 | 57 | 55 | 54 | 53 51 50 | 49
| 1750 |88 |87 |83 |79 |76 |73 |71 |68 |66 )64 ] 63 | 60 | 58 | 56 | 55 s4 | 52 | 51 50
2000 |86 |as 82|79 |76 l73 716067 65| 64 | 61 59 | 57 | s6 | 54 | s3 | a1 50
& : 2250 |85 | 84 |81 |79 |76 |74 | 72| 70 |68 J66 | 65 | 62 | 60 | 58 | s7 | s5 | 53 | 52 | 51
‘ 2500 |83 lssfs |7 |76 |74 7270068 |67] 65 | 63 | 61 s9 | s7 | 355 | 54 ] 52| s
: 2750 |82 |81 lsof78 b6 )7al72]70 |68 |67 66 | 63 | 61 50 { 57 | 55 | 54 | 52 | st
2000 fso lso{79 77|75 73|71 |60 |68 |66)| 65 | 63 | 60 | 59 | 57 | 55 | 54 | 52 | s1
1 3950 |79 |79 |78 |76 |74 {2 |71 |69 |67 66| 65 | 62 | 60 | 58 | 56 | 33 53 | 52 1 s0
L 3s00 {78 | 77|77 195|713 |72 |70 | 68 f67 V65| 64 |62 | 60 | 58 | 56 | 54 | 53 | 51 50
3950 |76 |76 | 75 7a 72|71 oo |68 6e |65 ] 6a | 61 | 590 | s7 | 56 | 54 | 52 [ 51 50
] a000 | 3 bbbzl lofes 67166 )|65]6a) 63 | 61 | 59 | 57 | 55 1 54 | 52 | 51 | 49
: J : a250 72 l72lmn |70 leofer |65 |6a]es]sa]| 61 | 60 | 58 | 56 | 55 | 53 | 52 | 50 | 49

4 500 71 |71 | 70 | 69 | 68 | 66 | 65 | 63 | 62 | 61 60 58 57 55 54 52 51 50 49
4750 70 | 70 | 69 | 68 | 67 | 65 |} 64 | 63 | 61 | 60 59 57 55 | 54 53 52 50 49 48
5000 | 69 | 69 ] 68 | 68 | 66 | 65 § 63 | 62 | 60 | 59 58 56 54 53 52 51 49 43 47
5500 68 J 68 | 67 | 66 | 65 ] 64 | 63 | 61 | 60 | 59 58 56 54 52 51 49 48 47 46
6 000 67 | 67| 66 [ o6 | 65 | 64 | 62 | 61 | 60 | 59 58 56 54 52 51 49 48 47 45
" 6 500 66 1 66 1 65 |65 |64 {63 [ 62 ] 61 |60 159 58 56 54 53 51 50 43 47 46
b 7 0 65 165 | 65|64 |64 |63 [62] 6160 59 58 56 54 53 51 50 49 47 46
73500 64 | 64 | 64 | 63 | 63 | 62 § 61 | 61 | 60 | 59 58 56 54 53 52 50 49 48 47
8 000 63 | 63 | 63 | 63 | 62 [ 62 |.61 1 60 | 59 | 59 58 36 55 53 52 50 49 48 47
8 500 63 [ 636216262 )6l |6l |60] 59|58 58 56 55 53 52 51 49 48 | 47
9 000 62 | 62 | 62 | 62 { 61 | 61 | 60 | 60 | 59 | 58 57 56 55 53 52 51 45 48 | 47
9 500 62 | 62 | 61 | 61 |61 |61 |60 | 5959 |58 57 56 55 53 52 51 50 48 47
" 10000 {61 | 61|61 |61 |60 ] 60760 ]|59]) 39|58 57 56 55 53 52 51 50 . 49 48
10500 | 61 | 61 | 60 | 60 | 60 | 60 | 59 | 59 | 58 | 58 57 56 54 53 52 51 50 49 48
11000 | 60 J 60 } 66 | 60 | 60 | 59 | 59 | 59 | 58 | 58 57 56 54 53 52 51 50 49 48
11500 [ 60 | 60 | 60 | 59 |59 |59 |59 |58 |58 |57 57 56 54 53 52 51 50 49 48
12000 | 59 159 {59 | 59 |59 59} 58] 58 (58]57 57 55 54 53 52 51 50 49 48
12500 |59 |59 |59 ]| 59|58 |58 )]58 ] 58 )57 |57 56 55 54 53 52 51 50 49 48
13000 | 59 | 58 | 58 | 58 | 58 | 58 | 58 | 57 | 57 | 57 56 33 54 53 52 51 50 49 48
13500 | 58 [ SB[ 58 [ 58 | 58 | 58 | 57 | 57 | 57 | 57 56 55 54 53 52 51 50 49 48
14000 | 58 58 158 |58 )57 | 57157 |57 |57 )56 56 55 54 53 52 51 50 49 48
14500 | 58 |57 |57 |57 |57 |57]57|57})56]356 56 55 54 53 52 51 50 49 48
15000 1 57 | 57 | 57 | 57 | 57 | 57 | 57 | 56 | 36 | 36 56 55 54 53 52 1ot 50 49 48
15500 | 57 | 87 | 57 | 57 157 157 | 56]561]356]56 55 55 54 53 52 51 50 49 48
16000 | 57 | 57 | 57 | 57 | 56 | 56 | 56 | 56 | 56 | 55 55 54 54 53 52 51 50 49 48
16 500 } 56 { 36 1 56 | 56 | 56 |s6ts6|s6]ss]ss 55 54 53 53 52 51 50 49 48
17000 | 56 | 56 | 56 | 56 | 56 | 56 | 56 | 55 | 35 | 55 55 54 53 53 52 51 50 49 48
17500 | 56 | 56| 56 |56 )56 %156 |35155)135 )55 55 54 53 | s2 52 51 50 49 48
18000 | 56 | 56 | 56 | 56 | 55 | 55 | 55 | 55 | 55 | 5% 54 54 53 52 52 31 50 49 48
18500 | 55 [ 55 1 55|55 | 55|55 455 |55 ]55154 54 54 53 52 52 51 50 49 43
19000 | 55 | 55|55 5555|355 |55]|55]54])54 54 54 53 52 52 51 50 49 48
19500 | 55 | 55|55 |55 |55]55 |55 5454|354 54 54 53 52 51 51 50 49 43
20000 | 55 155 )35 |55 )55 )55 [54])54]54](54 54 53 53 52 51 51 50 49 48
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TABLE 3.20
NOISE LEVELS FOR SAAB 340, BOEING DASH 8, FOKKER F50—ARRIVALS
Centre- Noise levels, dB(A)
line Sideline distance (DS), m
distance [ o | 59 {100 { 150 | 200 | 250 | 300 | 350 | 400 450 | 500 | 550 | 600 [ 700 [ 800 [900 |2 000 |1 100 | 1200 } 1300 [ 1 400
(®L), m
0 e | e ow boae foae fown | foaw | wn | wx ] 57 sg |54 |52 |50 a8 | 47 | 45 | a4 | 43 | a2
250 | er [ | e pee e poer [ o | ex [ ex e dsg |57 |55 | 53§51 (49| 47 | 46 | a5 | 44 | a3
500 (90 |86 |81 (77 |73 [70 |67 |65 63 61 |59 ]|s8|s6)salsifso] a8 [ 47 | 46 | 45 | a4
750 |88 |85 [BL [ 77|73 f 71 |68 |66 |64 |62]|60 50|57 |ss|s2|s0] a0 | a8 | a6 | 45 | a4
1000 |86 |84 |80 |77 |74 | 70 | 69 | 66 | 64 | 62 | 61 [ 59 [ 58 |55 |53 |51 50 | 48 | a7 | 46 | 4s
1250 |84 [83 [ 8o |77 |74 f 71 |69 |67 (65063 | 61 |60 |58 |56 f5a |52 50 [ a9 | 48 | a6 | a5
1500 |83 [82 |79 |76 |74 [ 78 [69 |67 |65 |63 |62 60 |50 |56 |sa 52| 51 | a9 | a8 | 47 | 46
1750 |82 [81 |79 |76 | 7a | 74 [69 | 67 |65 f 64 |62 [ 61 |59 fs7 |55 [ s3] 51 [ s0 | a9 | 47 | 46
2000 §81 |80 |78 |76 |73 [ 7t |69 |67 |66 64|62 |61 6057 |55 ]|53]|52 | s0 | ag | ag | 47
2250 {80 |79 |77 [75 |73 | 7t |69 | 67 [ 66 [ 64 | 63 |61 [60 [ 58 |55 |sa ]| 52 | 51 | a9 | 48 | 47
2500 {79 | 78 |77 [ 75 | 73 | 7t | 69 | 67 [ 66 [ 64 | 63 |62 [60 | 58 |56 |54 s2 | 51 | s0 | 48 | 47
2750 178 | 78 76 [75 | 73 | 71 | 69 |67 | 66 | 64 | 63 |62 [61 [ 58 |56 |54 53 | 51 | 50 | 49 | 48
3000 | 77 |77 76 [ 74 | 73 | 71 {69 |67 [66 |65 |63 |62 6l |58 |56 |55 53 | 52 | s0 | 49 | 48
3250 | 77 |76 |75 [ 74 |72 | 71 {69 |67 |66 |65 |63 |62 |61 |59 |57 |55} s3 | s2 | 51| a9 | 48
3500 | 76 | 76 | 75 [-74 J 72 [ 70 {69 |67 | 66 | 65 | 63 |62 f6L | 59 |57 |55 | 54 | 52 | 51 | s0 | 48
3750 | 75 |75 |74 [ 73 72 |70 69 |67 |66 | 65 |63 |62 |61 [50 |57 |55 54 | s2 | 51| 50 | 49
4000 |75 [ 74 |74 |73 f 71| 70 {69 |67 |66 |65 |63 62 |61 |59 |57 ]55}) 54 | s3 | 51| s0o [ 4
4500 |74 |73 |73 |72 171 | 70 | 68 | 67-| 66 [65 [ 63 [ 62 |61 | 59 |57 4 56| s4 | 53 | 52 | s1 | a9
5000 |73 |73 |72 (71 [ 70 |69 |68 |67 |66 |65 |63 |62 |61 |59|58]s6} s5 | 53 | s2 |51 | s0
ss00 |72 |72 f 71 |70 F 70 (60 |68 [67 [65 |64 |63 |62 |61 |60 |58 56f 55 [ 54 | 52|51 ]| s0
6000 | 71 | 71 |70 [70 [ 69 |68 )67 |66 |65 |64 |63 {62161 |60 |58 )56 55 | 54 | 53 | st | s0
6500 | 70 [ 70 | 70 [69 [ 69 | 68 | 67 | 66 [ 65 | 64 | 63 J 62 {61 |59 |58 |s6 | 55 | 54 | 53 | s2 | s0
7000 |69 |69 |69 [69 [ 68 |67 |66 |66 65|64 |63 {62]61 [s9|58]|s6] 55 | 54| 53|52 ] s
7500 |69 | 68 | 68 [ 68 [ 67 |67 | 66 |65 |64 |63 |63 |62 {61 |50 |58 |56} 55 [ s4 | 53 | 52 | s
8000 |68 |68 |68 |67 | 67| 66 |66 |65 (64 |63 |6z ]62{61 |59 |s8]|s6] 55 | 54 | 53 [.52 | 51
8500 |67 |67 | 67 {67 |66 |66 |65 |64 60|63 62]61 61 [50]|s58]s6} ss | sa | 53|52 ] 51
9000 67 |67 |66 )66 |66 | 65| 65|64 |63 [635|62]61 )60 [59]58]|356f 55§ 54 | 53 | 52 | s1
9500 |66 |66 |66 {66 |65 |6es|65|6a[e3|6a]eafer|eo|so|ss]se]ss)sa]|ss|s2]| s
10000 |66 66 |65]65 6565|6464 |63 [62)62]61)60]|59]|58)56f 55 F 54 |53 | 52| s
10500 [ 65 {65 | 65)65 6464|6463 |63 [62 |61 |61 60 [59]s57156f 55§ 54 | 53| 52 | si
1mooo |65 65|64 ]6a |6a|6a|63 |63 |6n[62|61 6060 |59]|57(56) 55} 54 | 53 | 52| 51
1500 [ 64 |64 | 64 |64 |64 |63 |63 |63 |62 |62]61|60[60]|58]|57{s6] 55| 54| 53| 52| s
12000 {64 |64 | 64 163 |63 ]| 63|63 |62 |62 [61 |61 |60 60|58 s57756) 55 |54 ]33 | sa | st
12500 163 [63 |63 ]|63 )63 |63 |62 62|62 [61|60]60]50]|58]|57 56|55 |54 | 53| 52| s
13000 {63 (63|63 )63 626262 62|61 [61|cofc0]|s0]|s8]57|56| 355 | s5a | s3 | 52| st
13500 {62 |62 |62 |62 |62 | 62 {62 |61 [61 |61 60 60 |50 58|57 ]s6f 55 | 54 s3] 52 [ 50
12000 |62 [62 |62 |62 |62 |61 |61 |61 |61 [60|60]s9 50 |58]|57 56] 55 | sa {53 | sz | st
14500 |62 [62 [ 62 |61 j&1 |61 61|61 |60 |60 |60]s9]se|sa]s7]5s6] 55 | s4 |53} sz]| s
15000 | 61 [ 61 |61 |61 |61 |61 [61 |60 |60 60|50 |59 58 [s58]57 56] 55 | 54 [ 53 | 52 | si
15500 (61 [61 f61 |61 |61 |eo[60]|6o[60]6o]so]so]|ssfsr|[sefse]ss|se|s3]s2]st
16000 | 61 [61 |61 |60 |60 |60 |60 |60 |60[s50|59([s9]|se[s7]s6]ss]| ss | sa |53 ] 52| sl
16500 [ 60 [0 160 [60 |60 60 |60 |60 |59 |59 |59 58|58 57|56 55| 54 | 54 | 53 [ 52 | st
17000 | 60 [ 60 J 60 |60 |60 | 60 [59 |59 |50 k50|59 |58 )58 fs57]|s6|55] 54|53 |53 | 52| st
17500 [60 | 60 | 60 [ 60 | 50 | 59 | 59 [ 59 [ 59 59 |58 |58 |58 fs7fs6]|s5]| 54 | 53| 53 |52 | sl
18000 | 59 [ 59 [ 59 |59 |50 |50 50|59 |58 )s58|58[58]57  s7]s6|[ss] sa4a | s3 |52 |52 | sl
18500 | 59 [ 59 [ 59 | 59 |56 50 59|58 |58 |58|58[s8)57|s6]s6]|ss] sa4 | s3 |32 ]| s2 ]| s
19000 |59 |59 |59 |59 |50 |38 |58 |58 |58|58 |58 (57|57 56 |56|55]|s54 | 53 |52 |52 |51
19500 | 58 | 58 [58 |58 |58 |58 |58 |58 |58 |58 |57 57|57 |56|55 55|54 | 53 ¢ 52 |52 | s1
20000 | 58 | 58 | 58 | 58 |58 | 58 | 5B |58 |57 {57 |57 |57 |57 056 |55 |54 | 54 | 53 F a2 | 51 | 51
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TABLE 3.21
NOISE LEVELS FOR CORPORATE JET—TAKE OFFS

[R—

Centre-line i Nofse levels, dB(A)
distance Sideline distance (DS), m

(1), m ¢ |100} 200} 300] 400|500 600700800 |900]1000]1200]1400]1600}1800]2000]2200|2400f2 600

0 wx ) owx | owa | oex | oxx 1 77 1 74 171 | 68 | 66 | 65 62 59 57 55 53 51 50 48

250 wk | ww | o | oae | k4 | 75 | 73 8 70§67 | 65 64 61 58 56 54 52 50 49 47

500 ek | kb |k | ok | 4k | 75 | 7D | 60 | 66 | 64 | 63 60 58 55 53 51 50 48 46

750 wk | ww | odx o ) oxx B 74 1 70 | 68 | 65 | 63 62 60 57 55 ‘53 51 49 48 46

1 000 s | ww | x Yuw Foww |7} 71 | 68 | 65 | 64 | 62 60 57 55 53 51 49 47 46

1250 k| oex | oex | oae | oxx ] 76 | 73 1 70 | 68 | 65 64 61 58 55 53 51 49 48 46

1 500 x| oaw | owk | owx | o2k ) 78 | 74 171 ] 68 3 66 ‘64 61 58 56 53 51 50 48 46

1 750 wk | okx powk ok |oxk L 70 | 76 | 73 | 70 | 68 66 63 60 57 55 | 53 51 49 47

! 2 000 htt Mol Ml Mkl M 5'30 77 | 74 | 72 | 69 | 67 64 61 58 56 54 52 S0 48

2250 wx | e | owx | owx | Rk | 30 [ 78 L 75 ] 72 | 70} 68 65 62 59 57 55 53 51 49

2 500 93 |92 | 90 | B6 |83 |80 | B | 75173 | 7] 69 66 | 63 60 58 55 53 52 50
2750 91 §90 |88 ] 86 | 83 | 80 | 7R )75 |73 |71 70 66 63 61 58 56 54 52 51
3 000 80 | 8o | 87 |85 82|80 78 |75]73 )72 70 67 64 61 | 59 57 55 53 51
1 3250 g8 | 87 | 86 | 84 | 82 | 80 ) 77T | V5|73 | 72 70 67 64 62 59 57 55 54 52

J ' 3 500 86 | 86 | 85 | 83 | 81 | 79 | 77 | 15 | 73 | 72 70 67 63 62 60 58 56 54 1 52
3750 85 | 85 [ 84 Y82 |81 [ 79|77 |75 |73 )72 70 67 65 | 62 60 58 56 54 52
4 000 84 |84 | 83 |82 |80 | 78|77 |75|73 |11 70 67 65 62 60 58 ‘56 54 52
4 250 33 | 83 | 82 | 81 |80 | 78 | 76 l74 73 |1 70 67 64 62 60 58 56 54 52
4 500 g3 fszlezsr |79 78|64} T3 T 70 67 64 62 | 60 58 56 54 52
4750 g2 182|818t 7e |77 |7 ]|74]|72 |71 69 67 64. 62 60 58 56 54 52
5000 81 )81 |8 | 79178 |76 |75]73]72 170 69 67 64 62 60 58 56 54 52

[

—— —d

e

5500 71|17 | 76|75 | 742770 | 68 67 65 62 60 58 56 55 53 | 51

6 000 76 |76 1 75 |75 | 14 | 73| 72| 70| 69 | 68 67 64 62 60 58 56 55 53 51

6 500 74 V74 |74 | 73 J 73 F 72 | 71 170 | 69 | 68 66 64 62 60 58 56 55 53 52

' ] 7000 73|73 | 73| T2 72| 7|70 | 6% | 68 | 67 66 64 62 60 58 56 55 53 52
j 7 a0 72|72 172} 7L |71 | 70§ 70| 69 | 68 | 67 66 64 62 60 58 56 35 53 52

8 000 7171 |71 | 71 [ 70 | 70 | 69 | 68 } 67 | 66 65 63 61 60 53 56 55 33 52
1 8 500 71 7t |7 7070 |69 |69 ] 68|67 ] 66| 65 63 61 59 58 56 54 53 51
' 9 000 70|70 | 70|70 |65 |69 |68 | 67 | 66 | 65 64 63 61 59 57 56 54 53 51
9500 70 | 69 | 69 | 69 | 69 ] 68 | 68 | 67 | 66 | 65 64 62 61 59 57 56 54 53 51
10 000 69 | 69 | 69 |68 | 68 | 68 | 67 | 66 | 66 | 65 64 62 60 59 57 55 54 53 31
[ 10 500 68 | 68 | 68 | 68 J 68 [ 67 | 67 1 66 165 164 | 63 62 | 60 58 37 55 54 52 51
11 000 68 | 68 | 68 | 67 | 67 | 67 | 66 | 65 | 65 | 64 | 63 61 60 58 57 55 54 52 51
11 500 67 | 67 | 67 | 67 | 66 | 66 | 66 | 65 | 64 | 63 63 61 60 58 |. 56 55 53 52 51
12 000 67§ 67 166 | 66 | 66 | 65 | 65 [ 65 | 64 | 63 62 61 59 58 56 55 53 52 51
12 5080 66 | 66 | 66 | 66 | 65 | 65 [ 65 | 64 | 63 | 63 62 60 59 57 56 54 53 52 51
13 00l0 65 | 65 | 65 | 65 | 65 { 64 | 64 | 64 | 63 | 62 62 60 59 57 56 54 53 52 50
13 500 65 | 65 | 65 F 64 | 64 [ 64 63|63 |63 |62 61 60 58 57 56 54 53 52 50
14 000 64 | 64 | 64 | 64 | 64 | 63 | 63 | 63 | 62 | 62 61 60 58 57 35 54 53 51 50
14 500 64 | 63 | 63 |63 | 63 63 | 62] 62| 62|61 61 59 58 56 35 54 53 51 50
15 000 63 | 63 | 63 | 63 | 62 | 62 ]| 62 | 62 | 61 | 61 60 59 58 56 55 54 52 51 50
15 500 62 62 162 |62 ] 6262161616160 60 | 59 57 56 55 54 52 51 50
16 000 62 162 |62 |62 |61 f 61|61 }61 160} 60 59 58 57 56 55 53 52 51 50
16 500 61 | 61 | 61 | 61 F 61 | 61 | 61 | 60 | 60 | 60 59 S8 57 56 54 53 | 52 51 50
17 000 6l | 61 | 61 )61 |6t [60)60]60| 59|59 59 58 57 35 54 53 52 51 S0
17 500 60 | 60 j 60 | 60 | 60 | 60 | 60 | 59 | 59 | 59 58 57 56 35 54 53 52 51 50
18 000 60 | 60 | 60 | 60 | 60 | 59 | 59 | 59 | 59 | 58 58 57 56 55 54 53 52 51 49
18 500 60 | 59 | 39 | 59 159 §59 |59 |59 |38 |58 58 57 56 33 54 53 52 50 49
19 000 59 | 59 | 5959|5959 58|58 |58 )58 57 56 55 54 53 52 51 50 49
19 500 39 |59 |59 )58 |58 |38 |58 |58 ¢ 57 (57 57 56 55 54 53 52 51 50 49
20 000 58 | 58 | 58 | 58 | 58 | 58 | 58 | 57 ] 57 | 57 37 56 55 54 53 52- 51 50 49
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TABLE 3.22
'NOISE LEVELS FOR CORPORATE JET—ARRIVALS
Centre- Noise levels, dB{A)
line Sideline distance (bS) m
distance | o | 59 [ 190150 [ 200 [ 250 [ 300 [ 350 { 406 | 450 | 500 | 550 600 [ 700 [ 800 | 200 | 1000 |1 100 [ 1200|1300 |1 400
(PL), m
o wr | | e e e Lan L er [ [ e Jea bz |61 |59 |57 |56 sa | s3] s2 | st 50
250 s | wa | aw foew [an [ aw | o ww Jan | wn | 5o F 50 |58 56|55 |54 53] 52| s 50 a9
500 92 |88 |82 | 77 {73 | 70 | 67 | 64 J 62 | 60 | 58 | 56 §55 f54 §53 52| 51 | 51 [ 50| a9 48
750 89 | 86 182 |77 |74 |70 |67 065 |62 6058|5755 fs2isi|s0]| 49 | a0 | a8 | 47 47
1000 |87 |8sis1 |77 | 7471 |68 )65 |63 )61 50|57 56 fs3fs0)ap]| 48 } a7 | 46 | 46 45
1250 | 86 I Ra f8o| 77 )74 |71 |68 )66 |63 )61 60|58 [56[54)51)49] 47 [ 46 | 45 | 44 44
1500 |84 |83 |80 |77 |74 )71 {6866 |64 62 )60 |58 {57154 |352)49]| 48 | 46 | 45 | 43 a2
1750 {83 fax |79 |76 73|71 |68|66 |64 |62]|60]|59 (57 s5]s2]s50]| 48 | a7 | a5 | 44 43
2000 (82 }81 |70 )76 73|71 V68|66 |6a]|e62foer|so]ss{ss]s3]s0] 40| 47| a6 | 44 43
2250 |81 fs0 |78 | 75|73 |71 |68 |66 |64]|63 |61 59058555351 49 | 47 | 46 | 45 43
2500 |80 |79 |77 |75 |73 |70 |68 |66 |65 |63 |61 |60 |58]56|53]|s1| a0 | a8 | a6 | 45 44
2750 |79 f 78 77 {75 |72 | 70 L 68 |66 |65 ] 63 |61 |60 |59 s6|sa]52] 50| a8 | a7 | as 44
3000 |78 | 77|76 | 74|72 |70 [ 68 |66 |65 |63 |61 {60 |59]s6]s4]s2)]| 50| 48 | 47 | 46 | 44
3250 |77 |77 |75 | 74|72 |70 |68 |66 Jas |63 |62f60 |59 |56 ]sa]s2)]| 50 | 49 | a7 | 46 | 4s
3500 J76 | 76 | 75 ] 73 | 72 | 70 | 68 |66 f65 |63 [ 6260|5057 |54 ]s2)] 51| 49 | a8 | 46 | 45
3750 |75 |75 | 74|73 |71 |70 |68 |66 f65 |63 |62 )60 |59 |57 |55 )53 51| 49 | 48 | 46 | a5
4000 |75 |78 74|72 |71 |69 |68 |66 |65 |63 62|60 |50 |57 |55 |53 51| s0 | a8 | a7 | 45
4500 |73 | 73 J73 | 72 |70 )69 | 67 |66 | 64 {63 {62 |60 |59 |57 55|53 51| 50 | 49 | 47 | 46
5000 |72 |72 07271 |70 |68 |67 )66 |6a 63 |e6z|60|59|57|55|53] 52 | 50| a9 | a7 | 46
5500 |71 |71 f71 )70 69 )68 |66)65 |64 63 |6z|60|50|57|55|54a] 52| 51| ae | oas | ar
6000 |70 | 70 f69 |69 |68 f67 )66 )65 |63 62 61 eo|so|s7|s5)sa) s2 ]| s0 | a0 | a8 | a7
63500 |69 |69 |68 |68 67 66|65 F64 |63 62|61 |60 |59 |57 |55]s53] 52| 50| a0 | a8 | a7
7000 |68 |68 |67 |67 66 [65 |64 )63 |62 61 [60]s59|58]s6|s5]ss| s2 | s0 | a0 | 48 | 47
7500 |67 | 67 [ 66| 66 65 {65] 6463 |62]61f60|59]58]|56]|54]53) 510 ] 50| 49 | a8 | 46
8000 |66 |66 | 65|65 64|64 |63 [62]61 |60 |s59]s58 )57 5654353} 50| 50| a9 | 47 | ae
8500 |65 |65 |64 |64 64|63 |62 61161 60 |59]s8fs7]|55]354]s2] 50| 50| a8 | 47 | 46
9000 |64 |64 |64 63t63 )62 62 616059 ]38]s8fsr]s5]salsaf st | s0 ]| a8 | 47| 46
9500 |63 |63 |63 |62 |62 |62)61|60]|60|590 58|57 5655353 |52f 50| 49 | 48 | 47 | 26
10000 |62 |62 62|62 |61 |61 J61 6059585857 56]55]53]52] 3501 20 | a8 | 47 | 46
10500 |61 |61 |61 |61 |61 |60 |6o]s59|s0|58]57]56)56]54]53)51] 501 49 | a8 | 47 | 46
11000 |61 |61 |61 |60 |60 |60 fs59 |50 |s8|s57 5756 55 5453|510 50| 49 | a8 | 47 | 46
11500 |60 |60 |60 |60 |59 |59 159 |58 |58|57 5656 5554525050 )| 290 | a8 | 47 | 46
12000 | 59 |59 |59 |59 |50]58 P58 |58 |57 57 ]56]55 55 53 ])52]51] 56 49 | a7 ] 46 | 45
12500 |50 |50 |ss|ss|se|ssjsr|s7 |57 s6|ss|s5|s54]sa]s2a|st| a0 | a8 | a7 | 45 | as
13000 |58 |58 |58 |58 |57 |57 57|57 |56|56]55|54 |58 |s53]s1 )50 a0 |48 | a7 | a6 | 45
13500 | 57 | 57 |57 |57 |57 |57 85656 |56 55]55]54 53 ]52]51)50] 49 [ 48 | a7 | 46 | 45
14000 |57 |57 57|56 (56|56 f56|55]55/|55/]54 5453|5251 )50/ 40 [ 48 | a7 ] a6 | a5
14500 |56 |56 |56|56|56)55§55/ |55/|55/[54/|54]53 5352|5049 48 | 47 | a6 | 45 | 45
15000 | 55 |55 55|55 )55 |55 ¢55])54|354[54]53]|53[s2]s1]|s0]ao| a8 | a7 | a6 | 45 | 44
15500 |55 |55 |55 |55 |55 |54 j54 |54 |354|353 53|52 52 s1]s0)a0f a8 | a7 | a6 | 45 | a4
16000 |54 |54 |54 |54 |54 |54 (54 53|53 535252 5251|5040} 48 | 47 [ 46 | 45 | 44
16500 | 54 | 54 |54 |54 |53 5353 |s3|ss|sa]s2]|sz|s1|so]|ao|asf ar | 46 | a5 | 45 | a4
17 000 53 33 53 33 53 53 53 52 52 52 52 | 5% 51 50 | 49 | 48 47 46 45 44 44
17500 |53 |53 |53 |53 |53 |52 |52 52|52 5251051505049 |48 47 | 46 | 45 | 429 | 43
18000 |52 |52 sz |s2 5252525251501 51504048 ]48) a7 | 46 | 45 | 44 | 43
18500 |52 |52 [s2|s2|s2ls2|s2|s1]s1|s1 5050 s50]ao]as|arias | a6 ] a5 | 49 | a3
19000 |52 |52 |52 52|51 151 |51]51 )51 |51 |50]s0)}s0[a0]48|47) a6 | a5 | 45 | 49 | 43
19500 |51 {51 |51 5151515151050 ]50]50]50[50{49 |48/ /47) 46 | a5 | a5 | 44 | a3
20000 [ 51 15151515151 ]50]50f50(50]|50)]|49 40 (48|48 |47 | 46 | 45 | 44 | 42 | a3
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TABLE 3.23

AS 20212000

Centre- Noise levels, dB{A)
line Sideline distance (DS), m .
distance | 4 | 100 {200 } 300 | 400 { 500 | 600 | 700 [ 800 | 900 | 1 000 | 12001400 | 1600 | 1800 |2 000 | 2200|2400 |2 600
(D7), m
0 wr |owx | ax | e | #x | g0 | 56 [ 84 | 62 | 60 | 59 57 55 53 52 51 49 48 47
250 wx L oae | wx | wx | 5% | g0 | 66 | 64} 62 | 60 | 59 57 55 53 52 51 49 48 47
500 s | e J x| w2 | ¢ | 69 | 66 [ 63 | 62 | 60 [ 59 57 55 53 52 51 49 | a8 47
750 wx | ex  wn Joex ]2 [ 60 | 67 | 64 | 62 | 60 | 59 57 | ss 53 52 51 40 | 48 47
1000 | ** Jee|#» |+ [ *x )70 )67 ]|65|63 61} 59 | 57 55 53 52 50 | 49 48 47
1250 | *#x | #x | #s [ 4o [ wex )90 )67 ] 65|63 |61 | 59 | 57 55 53 51 50 | 49 48 a7
1500 |92 |88 |83 |78 |75 )7t{693i66]64]62]| 60 58 55 53 52 51 50 | 49 43
1750 [ 89 |87 {8z |79f75 72|70 |67 |65]63]| 62 59 57 54 53 52 | s1 49 48
2000 |87 |85 |s2f79o |75 |73 7068|6664 63 60 | 57°] ss 54 | 53 | 51 50 49
2250 |85 [ 84 |81 |78 |76 |73 |71 |69 67|65 63 61 58 56 55 53 | 52 51 49
2500 |84 |83 |sr | s} T1|69]67]|65]| 64 61 59 | 57 56 54 52 51 50
2750 |82 |s2fso |78 |75 b3 | 7169 |67 66| 64 | 62 | 60 | 58 56 54 53 51 50
3000 {81 a1 l7elrrl75]| 73|71 |69 |68 )66 65 62 | 60 58 56 s4 | 53 51 50
3250 | g0 Jso |70 |77 |53 71|69} 67|66 65 62 60 58 56 54 | 53 51 50
3500 |79 179 |78 |76 |74 |72 70| 69 ) 67 | 66 | 64 | 62 | 60 58 56 54 | 53 51 50.
3750 |78 |78 |77 | 75 f 74|72 |70 | 68 | 67 | 65 | 64 62 59 57 s6 | s4 | 52 51 50
4000 |77 |77 )16 | 75| 73171 |69 |68 |66 65 64 61 59 57 55 54 | 52 51 | 49
4250 |76 f76 |75 |74 |72 71 |69 |67 | 66| 65| 63 6l | 59 | 57 55 53 52 50 49
as500 [ 74 |73 | 73| 72|70 |69 [ 68| 66]65 | 64| 63 60 | 58 | 57 55 53 52 50 | 49
a750 |73 |73 l72 |71 |70 (68 |66 65]|63)62] 6l 60 58 | s6 54 53 51 50 49
s000 {73 |72 |72 71|69 )68 |66 656362 61 59 57 55 . 54 52 | 51 50 48
5500 |72 72|71 | 70|69 |68 |66]65])63]62] 61 59 57 55 53 52 | 50 | 49 48
gooo t71 |71 |71 70|69 |67 6665 |6s]|62] 61 ] 50 57 55 s4 | 52 | s1 49 43
6500 |71 |70 |70 |69 |68 |67 | 66 )65 | 63 | 62| 61 59 57 55 54 52 | s1 49 48
7000 |70 |70 | 69 | 69 | 68 | 67 | 66 | 64 | 63 | 62 | 61 59 57 56 | 54 52 5k 50 | 48
7500 |69 |69 |69 68 |68 |67 |65 | 64|63 |62] 61 59 | 57 | 56 54 53 51 50 | 49
8000 |69 |60 |68 |68 |67 |66 65] 64 f63]62][ 61 59 | 57 | se 54 53 51 50 | 49
8500 |68 |68 |68 |67 |67 | 66|65 )f6a|63]6z| 61 59 57 | s6 54 53 51 | so 49
o000 |68 |68 )67 |67 |66 ]66|65]|64]|63)62] 61 59 57 56 54 | 53 | 52 50 49
os00 |67 |67 |67 67166 )65]65| 6463621 61 59 57 56 sa | 53 | s2 50 49
10000 | 67 |67 |67 |66 |66 | 6564|6363 ]|62] 61 59 57 56 54 53 52 51 49
10500 | 66 |66 | 66 |66 | 65 | 65 | 64763 |62 f 62| 61 59 57 56 | 55 53 52 51 50
11000 |66 | 66 | 66 [ 65 b 65 | 65| 6a] 63 |62]61] 61 59 57 56 55 53 52 51 50
11500 | 66 | 66 | 65 | 65 |65 |64 |64 | 6362|611} 60 so | 57 | 56 |55 53 | 52 51 50
12000 | 65 | 65 |65 |65 |64 |6at64|63]62]61] 60 59 t 57 | 356 55 53 52 | sl 50
12500 | 65 | 65 | 65 | 64 J 64 | 64 |63 [ 63 |62 )61 | 60 | 59 | 57 56 55 53 | 52 s1 | so
13000 |65 | 6564 |64 |6a]64|63]|s62]62]61] 60 | 59 57 56 55 53 52 51 50
13500 | 64 | 64| 6a 164 ]6a |63 |63 |62}62]61) 60 | 59 57 56 55 53 52 s1 | so
14000 | 64 |64 |64 |64 |63 |63 ]63 b 6261 |61 ] 60 59 57 56 | ss 53 | 52 51 50
14500 | 64 |64 | 64 [ 63 [ 63 |63 |62 |62 |61 ]61] 60 58 57 56 55 53 52 51 50
15000 | 63 | 63 |63 |63 |63 162|62]62]61]60]| 60 s8 | 57 56 55 53 52 | 51 50
15500 | 63 F63 V63 |63 )63 |62 ] 62 ] 61 fs6l |60 ]| 60 58 | 57 | 56 55 53 52 51 50
16000 |63 |63 |63 |62 |62 )62 62f61]61]60]| 59 58 | 57 56 55 53 | s2 51 50
16500 |63 |62 |62 )62 6276261 ]61]61]60][ 59 58 57 56 55 53 52 51 50
17000 |62 | s2 ez )62)62 |61 |61 |61 |60]|e0] 59 | 58 57 56 | 55 53 52 51 50
17500 | 62 62 |62 {6z |61 |61 361] 616060} 59 58 57 56 | 54 53 52 51 50
18000 | 62 | 62 |62 |61 |61 |61 |61 ]60] 60|60 59 58 57 56 54 53 52 | 51 50
18500 | 61 |61 |61 |61 |61 |61 f61]60]60fs0] 59 58 57 56 54 53 52 51 50
19000 | 61 61 | 61 |61 161 |61 |60 |60 60597 39 58 | 57 | 55 54 t 53 | 52 51 50
19500 | 61 F 61161 |61 ]|61 60|60 60]}60]|s59]| 59 s8 | 56 55 54 33 52 51 50
20000 | 61 |61 |61 [60 {60 |60 |60} 6o]so |59 359 57 | s6 55 54 53 52 51 51
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40

NOISE LEVELS FOR LIGHT GENERAL AVIATION AIRCRAFT—ARRIVALS |

Centre- Noise levels, dB(A)

line Sidetine distance {DS), m
distance | o | 59 [100]|150] 200 | 250 } 300 [ 350 | 400 | 450 | 500 | 550 | 600 | 700 { 800 | 900 | 1000 | 1 100 | 1 200 |1 300} 1 400
(DL), m , '

O ||| e ome | ke Lo | wx [ wx | oex | 56 | 54| 53 | 50| 48 | 47 | 45 44 43 | 42 | 41
250 | el e es g oex | owe | owe | oax | e | oex | 57 | 55 | 54 ) 52| 49 | 48 | 46 | 45 44 | 43 | a2
500 |88 j84]79]75) 71 | 69 | 66 [ 64 | 62 | 60 | 58 [ 56 | 55 {53 ] 50 | 48] 47 | 46 45 | 44 | 43
750 |86 83|79 75| 72 | 69 | 67 | 64 | 62 | 61 | 59 | 57 | 56 | 53 | 51 ] 49 | 48 | 46 45 | 44 | 43
1000 184 |82 |78 |75] 72 | 69 | 67 | 65 | 63 | 6t | 60 | 58 | 57 | 54 | 52 | s0 | 48 | 47 46 | 45 | 44
1250 |83 |81 (78|75 72-] 70 | 67 | 65 | 63 | 62 | 60 | 590 | 57 | 55 ] 52 { 51 ] 49 | 48 46 | 45 | 4a
1500 |8t |8o{77|75] 72 | 70 |68 |66 |64 | 62 | 61 | 590 | 58 | 55| 353 | 50 | 50 | 48 | 47 | 46 | 45
1750 |80 79177 | 74| 72 | 70 |68 | 66 |64 | 62 | 61 | 60 | 58 | 56 | s4 | s2 | s0 | 49 47 | 46 | 45
2000 |79 |78 176 |74] 72 | 70 | 68 | 66 | 64 ) 63 | 61 | 60 ] 59 | 56 | 54 )] 52| 51 49 48 | 47 | 46
2250 |78 |77176|74| 72 | 70 | 68 | 66 | 64 ) 63 | 62 | 60 | 59 | 57 | 54 | 53 | 51 50 48 | 47 | 46
2500 §77|77{75 |73 71 | 70 |68 | 66 |65 ) 63 | 62 | 60 | 59 | 57 | 55| 53] s1 50 49 | 47 | 46
2750 l76 |76 47513 71 | 70 [ 68 | 66 | 65 | 63 | 62 | 61 | 59 | 57 | 55 | 53 | 52 [ s0 49 | 48 | 47
3000 176 |75 {74 |73 71 | 69 | 68 | 66 | 65 |63 | 62 | 61 | 60 | 57 | 55 | 54 | 52 51 49 | 48 | 47
3250 175 |75374 {72} 71 | 69 | 68 | 66 | 65 | 63 | 62 | 61 | 60 | 58 | 56 | 54 | 52 51 50 | 48 | 47
3500 J7a|74d73 |72 ] 71 | 69 [ 68 | 66 [ 65 0 63 | 62 | 61 | 60 | 58 | 56 | 54 | 53 51 50 | 49 | a7
3750 |74 |74 |73 72} 70 | 69 | 67 | 66 | 65 § 63 | 62 | 61 | 60 | 58 | 56 | 54 | s3 51 50 | 49 | 43
4000 |73 |73{72|71 |70 |69 |67 |66 |65 |64 |62 )61 |60 | 58]56] 54| 53 52 s6 a9 | 48
43500 |72 |72 172 |71} 70 [ 68 | 67 | 66 | 65 | 63 | 62 | 61 | 60 | 58 | 56 | 55 | 53 52 s1 | so | a8
sooo |71|7a |7 |70) 60 |68 |67 |66 [65 |63 |62 |61 |60 | 58| 57|55 ]| 54 52 s1 | s0 | 40
5500 |70 |70 |70 |60} 69 | 68 | 67 | 65 | 64 | 63 | 62 | 61 | 60 | 59 | 57 | 55 | 354 53 51 | s0 | 49
6000 |70 |69969{69] 68 | 67 | 66 | 65 | 64 ) 63 | 62 [ 61 | 60 | 59 | 57 ] 55 | 54 53 52 | 50 | 49
6500 |69 |69 |68 |68) 67 | 67 |66 | 65 |64 j63 | 62 | 61 | 60 | 58 | 57 | 55 | 54 53 52 | 51| 49
7000 |68 |68 |68 |67 67 |66 | 65 | 64 |63 | 63 |62 |61 |60 | s8] 57| 55| 54 53 52 | 51| so
7500 )67 |67 |67 |67 66 | 66 | 65| 64 | 63 | 62 |61 | 61 |60 ] 58] 57 ] 55| 54 53 52 | 51 ] se
8000 |66 |66 |66 |66 66 | 65 | 64 | 64 | 63 | 62 | 61 | 60 | 60 | 58 | 57 | 55 | 54 53 52 | 51| s0
8500 |66 |66 |66 |65] 65 | 65|68 |63 |62 62|61 |60 |59]38])]56]355] 54 53 sz | s1 | so0
9000 |65 |65 |65]65]| 64 | 64 | 64 | 63 | 62 | 61 | 61 | 60 | 50 | 58 | 56 | 55 | 54 53 52 | 51| s0
9500 |65 |65 |64 |64 64 | 64 |63 |63 |62 |6t |60 |60 |3590] 58] 56] 355/ 54 53 52 | s1 | so
10000 |64 |64 |64 |64] 64 | 63 |63 |62 |62 |61 |60 |60 ]359]|58]56]55 | 54 53 52 | 51| s0
10500 |64 |64 |64 63|63 |63 [62 | 62 | 61 | 6t | 60 | 59 | 59 | 57 | 56 | 55 | 54 53 52 | s1 | so
11000 |63 |63 63|63 ) 63 |62 |62 |62 |61 |60 |60 |50 |59 )57 5655 | 54 53 52 | 51| so
11500 |63 |63 |63 |62] 62 |62 |62 |61 |61 |60 ]| 60 |.59 38| 571356]55]| 54 53 s2 | 51| so
12000 |62 162 |62 |62] 62 | 62 | 61 | 61 | 60 | 60 | 59 [ 59 | 58] 57 [ 561 55| 54 53 52 | 51| so
12500 |62 }62|62|62] 61 |61 [ 61 |61 |60 |60 |59 )50 |58 57 ]56] 55| 54 53 52 | 51| so
13000 |61 161|616t 61 | 61 60|60 |60 |59 ] 59 ps58 358 )57 |356] 55| 54 53 52 51| so
13500 {61 |61 l61)61] 61 |60 oo ]| 60 |0 |50 50 fsa]safsr|se]ss]| s4 53 52 | st | so
14000 |6t |61 |60 607 60 | 60 Y60 [ 60 | 59 | 59 | 58 | 58 |57 |56 )55 )| 54] 53 53 52 | 5t | s0
14500 |60 |60 6o feo| 60 [ 60 |59 [ 50|59 | 5958 |58 |57 |s6|55]5a] 53 52 52 | s1 | so
15000 {60 |60 |60 fe0 | 59 | 59 | 59 f 59 | s9 | 58 | s8 | 57 | 57 {56 | 55| s4 | 53 52 51 | 51| s0
15500 |59 |s0fso]s0| 59 fs0 |59 59|58 58|58 57157 56]|55]|354]| 53 52 51 | s1] s0
16000 |59 5959359 59 150 |58 58 [s8 58|57 5757|5655 34| 53 52 s1 | 50 | so0
16500 159 |59 [59159| 58 F 58 |58 |58 58|57 )57 |57 |s6]|3s6]|55]354])] 53 52 st | s0 | s0
17000 |58 |58 158 58| 58 §58 |58 |58 fs57|s7 |57 57 )s6)s55]55]354] 53 52 51 f 50 s0
17500 |58 |58 |58 |58 58 |58 |58 |57 ps57 |57 )57 565655 |354]|354] 33 52 51 | 50 | 50
18000 |58 |58 |58 |58 58 | 57 |57 | 57 57§57 56|56 56355 3s54])353] 53 52 | s1 ] s0 | a9
18500 |57 {57 |57 |57 57 |57 |57 |57 |57 |56 )56 |56 |s6]|55]|354)53]| 52 52 51 | 50 | 49
19000 |57 |57 |57 57| 57 |57 |37 |57 |36 |36 36]5s6]s6]ss5]|3s4]53]| 52 52 51 | 50 | 49
19500 |57 t57 [57 57157 157 |56 {56 |56 1|356]| 5635655555453 52 51 51 Y 50 | a9
20000 |57 |57 |57 |57} 56 {356 | 561356 |56 | 36| 56|55 |5534]354]33] 52 51 51 | 50 | a9
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APPENDIX A
AUSTRALIAN NOISE EXPOSURE FORECAST SYSTEM

(Informative)

Al GENERAL

The aircraft Noise Exposure Forecast (NEF) technique was first developed in the United
States of America in the late 1960s. It was subsequently redefined in Australia in 1982.

The NEF system is a scientifically based computational procedure for determining aircraft
noise exposure levels around aerodromes. It can be used for assessing average community
response to aircraft noise and for land-use planning around aerodromes. In the Australian
NEF system, noise exposure levels are calculated in Australian Noise Exposure Forecast
(ANEF) units, which take into account the following features of aircraft noise:

(a) The intensity, duration, tonal content and spectrum of audible frequencies of the noise
of aircraft take offs, approaches to landing, and reverse thrust after landing (for’
practical reasons, noise generated on the aerodrome from aircraft taxiing and engine
running during ground maintenance is not included).

(b) The forecast frequency of aircraft types and movements on the various flight paths,
including flight paths used for circuit training,

() The average daily distribution of aircraft arrivals and departures in both daytime and
night-time (daytime defined as 0700 hours to 1900 hours, and night-time defined as
1900 hours to 0700 hours).

ANEEF charts are provided for most aerodromes throughout Australia. The charts are simply
plans of the aerodrome and the surrounding localities on which noise exposure contours of
20, 25, 30, 35 and 40 ANEF units have been drawn. These contours indicate land areas
around an aerodrome which are exposed to aircraft noise of certain levels as deﬁned by
Clause 1.5.6; the higher the ANEF value the greater the noise exposure.

In the areas outside 20 ANEF, noise from sources other than aircraft tends to predominate
over aircraft noise. Within the area from 20 ANEF to 25 ANEF, aircraft noise exposure
starts to emerge as an environmental problem, while above 25 ANEF the noise exposure
becomes progressively more severe.

The land-use compatibility recommendations made in this Standard relate to the above
ANEF contours.

In 1979, the then Department of Transport together with the Department of Defence jointly
sponsored the National Acoustic Laboratories (NAL) of the Department of Health in
undertaking a major socio-acoustic investigation to assess the impact of aircraft noise on
residential communities in Australia. In the social survey, personal interviews were
conducted with 3575 residents around the major airports in Sydney, Adelaide, Perth and
Melbourne, and the RAAF Base Richmond, N.S.W. From the responses to the
questionnaire, subjective reaction to aircraft noise was measured in terms of general
reaction (GR), a composite of a number of ratings of dissatisfaction, annoyance and fear, as
well as reports of activity disturbance and complaint dispesition. A high score of GR was
used to define whether or not respondents were ‘seriously affected’ by aircraft noise. Noise
measurements were made at several sites around each airport either by tape-recording fly
overs or by the unmanned logging of noise levels over periods of two weeks. The noise
exposure at each of the dwellings in the social survey was estimated in terms of 20 different
noise indices.
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Analysis by NAL showed that ‘equal-energy’ indices such as NEF were more highly
correlated with community reaction than other types of index, including ‘peak-level’
indices. However, it was found that the standard weighting given to night flights was too
high, and that there should be a weighting applied to flights during evening hours. Attitudes
towards the aviation industry, personal sensitivity to noise, and fear of aircrafi crashing
were found to be important in modifying the extent to which a person will be affected by a
given amount of aircraft noise. Demographic variables such as age, sex, occupation and
education were found to be of generally minor importance in explaining subjective reaction.

The report of NAL’s extensive and definitive study was published in 1982*. As a result of
NAL’s findings, the Department- of Aviation decided to revise its existing American-based
NEF system to reflect the specific Australian findings. The system was renamed the ANEF
system. The following changes were included in the new system:

(a) The ‘night-time’ period was changed from between 2200 hours and 0700 hours to
between 1900 hours and 0700 hours. The weighting of noise in the ‘night’ hours was
lowered from 12 dB to 6 dB.

(b) The 20 ANEF contour was included on all ANEF charts.
(c) Tabulations of aircraft movements and runway usages were included on ANEF charts.

The findings of the NAL survey also provided information on the percentage of residents
living around established aerodromes who are either moderately or seriously affected by
aircraft noise. Such information, which is called a dose/response relationship, provides the
basic information necessary for formulating appropriate recommendations on compatible
land use around Australian aerodromes. '

Prior to 1982, Australian land use recommendations were ¢ssentially similar to the criteria
used in the U.S. NEF system. However, with the availability of an Australian dose/response
function derived from the NAL social survey, the U.S. criteria were revised to take into
account the general reaction of Australian communities to aircraft noise.

In essence, this revision was limited to a firmer definition of the criterion for residential
land-use compatibility. In the NEF system as originally adopted in Australia, the U.S.
criterion of 30 NEF was adhered to, but, in accordance with a recommendation of the House
of Representatives Select Comimittee on Aircraft Noise made in 1970, cautious restraint was
urged to be applied by land-zoning authorities when applying the system to Australian
conditions. Where possible, the 25 NEF contour was used rather than the 30 NEF as a
conservative safeguard until the system was validated in Australia.

The NAL Report provided substantial evidence to support the use of 25 ANEF as the
appropriate criterion for residential land usage. The 25 ANEF as a residential land usage
criterion was recommended in 1985 by the House of Representatives Select Committee on
Aircraft Noise, and subsequently adopted as policy by the Commonwealth Government. The
only qualification which arises from the findings of the NAL Report is that some people
will find that the noise exposure at 25 ANEF is still unacceptable (refer to Figure Al for the
percentage of people affected in the 20 ANEF to 25 ANEF zone). Accordingly, the issuing
authorities enter the 20 ANEF contour on all ANEF charts. It is to be stressed, however,
that the actual location of the 20 ANEF contour is difficult to define accurately, because of
variations in aircraft flight paths, pilot operating techniques, and the effect of
meteorological conditions on noise propagation. For that reason, the 20 ANEF contour is
shown as a broken line on ANEF charts.

* HEDE, A.J., and BULLEN, R.B. dircraft Noise in Australia: A Survey of Community Reaction, National
Acoustic Laboratories Report No. 88. Australian Government Publishing Service, Canberra, February 1982,
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Land-use planning is a function carried out by State or local government authorities in all
but the Commonwealth Territories. It is realized that many unrelated, non-aviation factors
have to be taken into account and could influence decisions taken in specific land-use
considerations. The land-use recommendations in Table 2.1 are most readily applicable to
new development on undeveloped land around aerodromes. In those areas around some of
the major Australian airports where established residential development has existed for
some considerable time, it is generally not feasible to apply appropriate land-use criteria
unless the opportunity for rezoning of individual properties arises.

Figure Al shows the dose/response relationship between aircraft noise and community
reaction derived from the NAL Report. This figure indicates that significant community
reaction may occur for exposures below 20 ANEF. Experience has shown that newly
exposed communities may exhibit a higher reaction than that suggested by the curves in
Figure Al. ANEF values average noise exposure over a year and do not take account of
variations in noise exposure patterns to which the community reacts on an hourly, daily,
weekly or seasonal basis. To address this issue, other parameters such as maximum noise
levels and frequency of noise events may be included in noise assessment of airports to
supplement ANEF levels.

The land-use recommendations in the ANEF system are given in Table 2.1. Paragraph A2 is
a technical description of the ANEF formulation. Paragraph A3 describes the different types
of aircraft noise contour charts prepared using the ANEF system.
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A2 THE ANEF FORMULA
A2.1 General

The ANEF system is based on survey evidence of the reaction of Australian communities to
aircraft noise. The ANEF unit incorporates, in a single equation, the noise levels produced
by the various aircraft operating at an airport, plus a logarithmic function of the daily
average number of aircraft noise events, with a weighting included if they occur during the
evening or night-time hours when the sensitivity of people to noise is increased. The
forecast frequency of aircraft movements on various flight paths (either take off, landing or
touch-and-goes), and the proportion of aircraft movements by day and by night, provides
the input to determine this aircraft number weighting factor.

The basis for combining aircraft noise levels with a logarithmic function of frequency of
occurrences is called the principle of energy equivalence. Briefly, this principle holds that
people respond to a mumber of noise events in the same way as they react to their loudness,
and therefore the number of noise events should also be expressed in logarithmic form. This
implies that a loud noise perceived only a few times per day produces similar subjective
response to a moderate noise perceived many times. Most social surveys, including the
Australian survey by the National Acoustic Laboratories, have confirmed that ‘equal
energy’ units of aircraft noise exposure are better correlated with community reaction than
are other units known as peak-level indices which have also been postulated for aircraft
noise exposure measurement.

The ANEF combines the above two factors of aircraft noise (i.e. noise level and frequency
of operations) by a mathematical formula. Noise of evening/night operations (defined as
1900 hours to 0700 hours in the ANEF system) of aircraft is weighted to account for the

increased sensitivity of communities to noise during periods of relaxation or sleep. The
-actual aircraft noise level measurement used in the ANEF formulation is the complex

Effective Perceived Noise Level (EPNdB) which takes into account annoying aspects in
both the temporal and frequency domains. (The EPNdB unit is also used for the
international noise certification of new alrcraft) Its calculation is complex but its principles
are fairly basic.

The three basic physical properties of noise are measured: level, frequency distribution and
time variation. Specifically, the instantaneous sound pressure level in each of 24 one-third
octave bands of the noise is gathered for each one-half second increment of time during the
aircraft fly over. The following are then computed:

(a) - The instantancous one-third octave levels are converted to perceived noise level by
reference to a subjective annoyance table (NOY table).

(b) A tone correction factor is calculated to account for spectral irregularities.
(c) A duration correction factor is calculated.

(d) The EPNdB is the algebraic addition of the maximum perceived noise level of the
overflight plus the tone and duration corrections.

A2.2 Formula derivation

Noise levels of most civil transport aircraft, military aircraft and a representative sampling
of light aircraft now operating in Australia, are known with a reasonable degree of
accuracy. Aircraft manufacturers in the USA and Europe provide accurate noise definitions
of their products. Additionally, aircraft noise data have been collected over the years from
airport n01se-m0n1t0r1ng systems at major airports, and from measurements of light and
military aircraft noise.

The noise information, together with aircraft performance information giving the aircraft’s
height, speed and engine power level at the various stages of its take off or arrival flight
path, are incorporated into the aircraft noise modelling computer software.
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If the flight path of an aircraft is known, the typical noise level at any point along and to the
side of the flight path can be calculated. If the aircraft flies that operation on the same flight
path N, times in daytime hours and N, times in evening/night-time hours, the partial ANEF
value due to that aircraft type on that particular flight path can be calculated from the
following equation: ' :

ANEF;; = EPNdB;+ 10 logio (Ng+ 4 N,) — 88 .. Al
where _

ANEF; = noise exposure due to aircraft Vtype i on flight path j

EPNdBy = noise level of aircraft type i on flight path'j

Ng, Ny = number of flights during the day and night respectively, of aircraft

type i on flight path j, and

The figure ‘88’ is an arbitrary constant chosen so that ANEF numbers typically lie in
a range where they are not likely to be confused with other noise ratings.

It can be scen from Equation Al that if there were only one aircraft flight, in daytime hours
only, then the partial ANEF value would be directly proportional to the noise level of the
aircraft. Also, it can be seen that the ANEF increases as the logarithm of the number of
operations increases. The total ANEF at any point on the ground around an aerodrome is
composed of all individual noise exposures (summed logarithmically) produced by ¢ach
aircraft type operating on each flight path over the period of one day as follows:

il = (ANEF;J. ) .. A2

ANEF =10log,, ¥, Y antilog,,

=S 10
where
I = total number of aircraft types
J = total number of flight tracks
ANEF =  noise exposure forecast.

In line with many other acoustic descriptors, the ANEF value is a logarithmic value.
A2.3 Traffic forecasts and flight path allocation

The ANEF method is sensitive to the forecast of air traffic movements and to the allocation
of such air traffic to the flight paths on which departing and arriving aircraft are routed.
Every attempt is made to ensure that the traffic forecast and flight paths are as accurate as
possible. However, at major airports particularly, accurate definition of flight paths to the
extent of the 20 ANEF contour is difficult to achieve. For that reason, the confidence in the
location of the 20 ANEF will be less than for the 25, 30, 35 and 40 ANEF contours.

The ANEF computation is based on forecasts of air traffic movements on an average day.
Allocations of the forecast movements to runways and flight path are on an average basis
and take into account the existing and forecast air traffic control procedures at the airport
which nominate preferred runways and preferred flight paths for noise abatement purposes
(as described in AirServices Australia Aeronautical Information Publications). Aircraft
movements are categorized by—

(a) night or day;

(b) type of aircraft;

(c) take off, landing or touch-and-go;
(d) range;

() runway used;
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(f)y flight path; and
(g) if applicable, circuits.
A2.4 Military aircraft operations

In preparing ANEFs for Defence airfields, it is necessary to include an assessment of the
projected aircraft operations. This projection includes planned and forecast operations and
incorporates allowances for possible future military aircraft activities in order to maintain
the operational requirements of the airfields. All allowances are based on policies which
address both the capability of the airfield to sustain such activities and the future strategic
requirements of the airfield relating to its role in the defence of Australia.

In many cases the military flying activities conducted at Defence airfields may be limited to
weekdays. Consequently, a daily movement average based on 365 days of activity per year,
as assessed for civil aerodromes, may not be appropriate when producing the ANEF for
military airfields and joint Defence/civil airports. When military flying activities at an
airfield are expected to occur for less than 365 days per year, average daily movement
numbers for military atrcraft may be assessed on the basis of average aircraft movements
during operating days only. In the case of increased activity during exercise periods, the
estimated movements may be averaged on the number of days planned for the exercises and
included as an average aircraft movement in the ANEF.

Factors influencing the forecast aircraft operations may change during the term of the
ANEF in response to the ongoing review of Ausiralia’s defence requirements.
A3 TYPES OF AIRCRAFT NOISE CONTOUR CHARTS

There are three different types of aircraft noise contour charts produced using the ANEF
system. All three types of chart are prepared using the same computational procedures. The
differences arise from the types of data which have been input to produce the following
charts:

(a) ANEF—Australian Noise Exposure Forecast

This is a contour map showing the forecast of noise exposure levels that will exist in
a future year. It may be for a particular year, generally about 10 years from the date

of issue, or in the case -of some of the busier civil airports, it may represent the airport

operating at ‘nltimate capacity’. It is based on a firm forecast of aircraft movement
numbers and operating times, aircraft types, destinations, flight paths and a given use
of runways at the aerodrome. '

The ANEF chart is the only one of the three types of chart which is intended to have
status in land-use planning decisions. It will have been subjected to review by
relevant authorities before release, and the chart will display the official endorsement
of AirServices Australia or the Department of Defence. Only one ANEF chart for a
given acrodrome can be current at any one time. A more recently endorsed chart
supersedes an carlier chart.

(b) ANEI—Australian Noise Exposure Index

This is a contour map based on historical data from a previous year, where exact
mumbers and types of aircraft which used the aerodrome are known. It shows the
average daily aircraft noise exposure around the aerodrome for that year.

ANEI charts are used principally as benchmarks or indicators of change of aircraft
noise exposure.

(c) ANEC—Australian Noise Exposure Concept

This is a noise contour map which may be produced during consideration of options
for aerodrome development. It is based on a hypothetical set of conditions of
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runways, aircraft types and so on, and there may be several ANEC charts prepared for
the same future year. It may be a supposition for a long way into the future, and may
never occur.

Because it has a hypothetical basis and may not have been subject to review by
relevant authorities, an ANEC chart is not intended for use for land-use planning
purposes.
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_ APPENDIX B
EXAMPLE OF APPLICATION OF THIS STANDARD

(Informative)

A single-storcy house is to be built on a site which is approximately 10 km from a major
international airport. Reference to the Standard confirms the likelihcod of a problem from
aircraft noise. As the site is within 15 km of the airport, the procedure described in the
Standard is applied.

Clause No.
1.3 An ANEF chart applying to the airport is obtained from the airport owner for
examination.

21 The site is located on the map between the 20 ANEF and 25 ANEF contours.
Reference to Table 2.1 shows that this location is oanly ‘conditionally
acceptable’, requiring further implementation of the provisions of the Standard.
The almost certain need to have closed windows and alternative ventilation in
exposed rooms is recognized and accepted.

3.1.2  All the aircraft types listed in Table 3.1 operate from the airport frequently
throughout both day and night except for the hours when a curfew is in effect. It
is necessary, therefore, to refer to all the Tables from 3.4 to 3.24 to determine
the aircraft noise level which will be experienced at the site.

3.1.3  The coordinates of the site, which is 15 m above the airport with respect to the
relevant runway, are as follows: )

DT =8600m
DL =6000m
DS=100m

The corrections to be subtracted from DT because of site elevation are (from
Table 3.2) 90 m, 110 m and 170 m. Hence DT becomes 8510 m; 8490 m, and
8430 m, according to the aircraft type to which it is to be applied. DL becomes
5710 m when corrected. DS remains 100 m.

3.1.4  The aircraft noise level at the site is determined by entering the corrected
coordinates in Tables 3.4 through 3.24 (DT for take offs and DL for landings).
The aircraft noise level is found to be 92 dB(A) for a 747-200B (long range)
aircraft taking off.

3.2.1 The mest critical indoor design level for the proposed house is 50 dB(A) (from
-Table 3.3} for habitable spaces. A bedroom on a corner is considered as a
specific example of a space to be insulated.

3.2.2 The aircraft noise reduction (ANR) is 92 - 50 = 42 dB(A).

3.3 Use the procedure in Appendix F or another suitable method to determine the
type of building construction which may be appropriate.

Fl1.2 Noise will enter the room through the ceiling, the external walls, and the
windows. The bedroom is assumed to have two external walls with a window in
each. The components of concern are the roof/ceiling, the walls, and the
windows. In this example it is assumed that the floor is not elevated and not
exposed to aircraft noise.

F2.2 For the room under consideration, N = 3.
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F2.3 The ceiling height is 2.75 m.

F2.4 The dimensions of the bedroom, the ratio of the areas of the components to the
floor area are as follows:

Component . Dimension, m Area, m’ Ratio S./S;
Ceiling (and floor) 4x35 14 1.0
Windows 2 % 1.5 (each of 2) 6.0 0.43
External walls (4+3.5)%2.75-6 14.6 1.05

F2.5 The reverberation time (T) is taken to be 0.5 s.

F2.6 For the purpose of preliminary assessment, assume a value of 6 dB can be taken
for K, for all components. '

F2.7 The aircraft noise attenuation required of each component is determined from
the equation:

ANA, = ANR + 10 log;o [(S/Se) X (3/h) X 8IN] - K,

The values for the roof/ceiling, external walls, and windows are as follows:

ANA, roof/ceiling = 42+ 101log(1xX1.09x8x0.5%x3)-6
= 47 dB(A)
ANA, external walls = 42+ 10 1og10 (1.05x1.09x8x05%x3)-6
= 47 dB(A)
ANA, windows = 42+ 101og;p(0.43x 1.09x8x0.5x3)-6
" = 43 dB(A)
3.4 If required, following construction use the method described in Appendix C to

measure the aircraft noise reduction achieved.
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APPENDIX C _
METHOD FOR MEASURING AIRCRAFT NOISE REDUCTION (ANR)

(Informative)

Cl1 SCOPE

This Appendix provides the recommended method for determining the measured aircraft
noise reduction (4NVR) obtained for a compieted building space. The method requires the

" simultaneous measurement of the maximum exterior and indoor sound levels during

flyovers by the relevant aircraft under the relevant operating condition(s) as determined in
Clause 3.1.4.
NOTES: .
1 The noise levels in Tables 3.4 to 3.24 are based on modelling and measurements (see Note 2
" to Clause 3.1.4). The exterior flyover noise levels measured according to this Appendix may
differ from those determined according to Clause 3.1.4 because the values given in the tables

are long-term average maximum values and it is not possible to confirm long-term maximum
aircraft noise levels by a few short-term measurements taken on a particular day.

2 1t is recommended that a minimum of five relevant aircraft overflights, and where practical
ten overflights, be used for the determination of the ANR.

C2 INSTRUMENTATION
C2.1 General

The instrumentation required comprises one or more of the following:
(a) Type 1 sound level meters as specified in AS 1259.1.
(b) Integrating-averaging sound level meters as specified in AS 1259.2.

(c) Statistical analysers and data loggers with equivalent performance, in respect of
frequency-weighting, time-weighting, statistical accuracy and tolerances, to Items (a
and (b). . '

(d) Storage devices, including but not limited to level recorders, magnetic tape recorders

and digital event recorders, complying with the relevant requirements of AS 1259.1
and AS 1259.2.

Where any storage device, e.g. a magnetic tape recorder or digital event recorder, is used,
take into account its effects on the accuracy of measurements.

NOTES: ' '

1 Special care should be taken to ensure that the dynamic range of the instruments is large

enough for the applications, and that the inherent clectrical noise and overload capacity of
these instruments are suitable,

2 The accuracy of the measurement will depend on the temporal characteristics of the sound
being measured and the type of instrumentation being used. Care should be taken to achieve
the required accuracy in any given circumstances.

C2.2 C(Calibration

The complete measuring system, including portable reference sound sources, should be
calibrated over its full frequency and dynamic range by a certified calibration laboratory at
intervals not exceeding 2 years (see AS 2659.1 and AS 2659.2).

C2.3 Field checks

Check the performance of the instrumentation periodically when in field use and
immediately before and after measurements are made. For extended measurement periods,
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perform the checks immediately before and after each measurement sequence. Use a
pistonphone, portable reference sound source or other portable checking device appropriate
to the sound level meter or other instrumentation to perform the checks. Except where the
calibration signal cannot be excluded from the data, do not switch the instrument off
between checks. In all cases, the operating instructions for the instrument should be
followed carefully. If the instrumentation system registers a discrepancy equal to or greater
than 1 dB between consecutive checks, any measurements in the interval between the two
checks are considered invalid.

C3 MEASUREMENTS
C3.1 General

‘It is important that pertinent details of the measurement instruments, measurement

procedure, and conditions prevailing during the measurements, are carefully recorded and

kept for reference purposes. Reference to the relevant Standards should also be given.
NOTE: In some circumstances, an ‘A’ frequency-weighting is inadequate for filiering out high
level infrasound, which occurs near some industrial locations and some forms of transport, as
well as near buildings owing to wind turbulence. This may cause overload, and, if not detected,
the resulting distortion produced at higher frequencies may be inaccurately attributed to audible
sound.

C3.2 Measurement positions
C3.2.1 Outdoor measurements

Locate the external microphone either at a height of 1.2 £0.05 m above the ground surface
or at the level of the centre of the window for habitable rooms, with the microphone
orientated to be at grazing incidence to the passage of the aircraft overflight. Do not locate
the microphone any closer than 3.5 m from any reflecting surface other than the ground.
Where possible, position the microphone to have an unobstructed view of the aircraft during
the subject test overflight. Where this condition cannot be satisfied or requires the external
microphone to be located at a significant distance from the building or room in question,
use appropriate corrections to estimate the external noise level immediately outside the
room in the absence of obstructions or reflecting surfaces. Describe the basis and extent of
such corrections in the report.

C3.2.2 Indoor measurements

'Perform measurements inside buildings at those locations at which the noise is of interest. It
is recommended that measurements be made in the most exposed room for each category of
internal space relevant to the building type. For larger, multiple-occupancy buildings, more
than one occupancy may need to be tested. The preferred measurement positions are at least
1 m from the walls or other major reflecting surfaces, 1.2 m to 1.5 m above the floor, and
about 1.5 m from windows.

NOTES:

1 Where measurements are made.inside buildings, the importance of certain iransmission paths,
e.g. transmission through open or closed doors and windows, should be considered.

2 The presence of furnishings or other reflective surfaces, which may result in shielding or
scattering of the noise, should also be considered.

3  Attention is drawn to the possibility of instrument overload due to strong ]ow frequency
components (see AS 2659.1).

4  Where any mechanical ventilation system serving the indoor space emits sound within
10 dB(A) of the indoor design level determined in accordance with Table 3.3, the sysiem
should be turned off while the measurements are being made.

5 The space in which indoor measurements are made should be furnished normally for its use;
if the space is unfurnished the indoor design sound levels will be higher and corrections
should be made and reported.
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C3.2.3  Determination of aircraft noise reduction (ANR)

Measure the maximum sound pressure level simultaneously outside (La o) and inside (Lg iy)
the relevant space during each relevant aircraft flyover using ‘A’ frequency-weighting and
‘S’ time-weighting. The arithmetic difference between Ly o and Ly i, is the aircraft noise
reduction for that flyover (ANR,). ‘

LAout—LAin=ANRn ...C1

The arithmetic average of all ANR, determined for that space is the ANR achieved.

NOTE: If the ANR achieved is more than 5 dB(A) below the design ANR, the envelope building
components should be carefully examined to determine if they have been constructed strictly in
accordance with the specifications, ‘ '

C4 REPORTING OF RESULTS

Include the following items in the test report, where applicable:

{a) Location sketch showing measurement position(s) and relationship to aircraft
overflights.

{b) A statement as to the location and height of microphones.

{¢) For the indoor measurements, the microphone location and conditions of windows
and doors (open or closed) and condition of the room (furnished or unfurnished).

(d) For the indoor measurements, the ambient background level prior to and after
measurements, in addition to any extrancous noises that may have interfered with the
indoor measurements. The condition of mechanical ventilation (on or off) should be
recorded.

(e) For the outdoor measurements, the ambient level prior to and after measurements, and
any extraneous noise that may have interfered with the measurement program.

(f)  The weather conditions at the time(s) of the measurements including air temperature,
relative humidity, barometric pressure and wind speed and direction, relative to the
site.

(g) The airport terminal information service data, weather and operational procedures at
the time(s) of the measurement(s) (if available).

(h) The times of day when measurements were made.

(i) The aircraft iraffic flow, composition of aircraft types, and aircraft operations used
for measurements,

(7)) The instrumentation used, the date of its most recent calibration, and the type of
- performance checking procedures used.

(k) The external noise level used for design purposes, the internal noise level goals and
the design ANR.

() . The measurement results showing external noise levels (L o), internal noise levels
{La;a) and ANR, for individual aircraft overflights, and the ANR achieved.

(m) A statement as to compliance with the aircraft noise reduction (ANR) requirements of
this Standard certifying that the building as constructed complies with the Standard.
(See Clause 3.4.) '
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APPENDIX D

METHOD FOR DETERMINING BUILDING SITE ACCEPTABILITY
FOR LIGHT GENERAL AVIATION AERODROMES
WITHOUT ANEF CHARTS

(Informative)

(Before proceeding refer to Clause 2.1.2)

AS 2021—2000

The acceptability of a building site for a particular building type depends on both the
maximum aircraft noise level (see Section 3) and the average number of flights per day over

the site.

D2 PROCEDURE

Determine from Clause 3.1 the aircraft noise levels to which the building site will be
exposed. Compare the aircraft noise levels with the levels shown in Table D1 for the
particular building type under consideration, and for the appropriate number of aircraft
operations over the site.

TABLE D1

BUILDING SITE ACCEPTABILITY BASED ON AIRCRAFT NOISE LEVELS

Building site

Aireraft noise level expected at building site, dB(A)

20 or less flights per day

Greater than 20 flights per day

Acceptable | Conditionally | Unacceptable | Acceptable | Conditionally | Unaceeptable
acceptable ‘ acceptable

House, home <80 80 to 90 =90 <75 75 to 85 >85
unit, flat,
caravan park
Hotel, motel, <85 8510 95 >95 <80 80 to 90 >90
hostel
Schoot, <80 80 to 90 >30 <75 75 to 85 >85
university
Hospital, <80 80 to 90 >90 . <75 75t0 85 >85
nursing homes '
Public building <85 85t0 95 >05 <80 80 to 90 >90
Commercial <50 90 to 100 =100 <80 80 to 90 >90
building
Light industrial <95 95 to 105 >105 <90 90 to 100 >100
Heavy No limit No limit No limit No limit No limit No limit
industrial :

NOTE: The forecast daily average number of aircraft flights affecting the site should be obtained from the
aerodrome owner, However, each night-time flight between 1900 hours and 0700 hours is to count as four

operations.
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D3 ACTION RESULTING FROM ACCEPTABILITY DETERMINATION
D3.1 Acceptable

If from Table D1 the building site is classified as ‘acceptable’, there is usually no need for
the building construction to provide protection specifically against aircraft noise.

D3.2 Conditionally acceptable

If from Table D1 the building site is classified as ‘conditionally acceptable’, the required

noise reduction should be determined in accordance with Clause 3.2, and the aircraft noise

attenuation to be expected from the proposed construction should be determined in
- accordance with Clause 3.3.

D3.3 Unacceptable

If, from Table D1 the building site is classified as ‘unacceptable’, construction of the
proposed building should not normally be considered (see Notes 4 and 5 to Table 2.1).
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APPENDIX E

INSULATION AGAINST AIRCRAFT NOISE—DESIGN AND
CONSTRUCTION CONSIDERATIONS

{Informative)

E1 GENERAL

This Appendix provides guidance on acoustic design for insulation against aircraft noise. Tt
is based on experience gained to date in the Sydney Aircraft Noise Insulation Project for
both new construction and retrofit installations.

The information presented is not intended to be exhaustive, but rather to alert designers to a
number of factors that need to be taken into account in developing effective and practical
designs. In particular, designers need to recognize-— ‘

(a) the nature and limitations of much of the available sound transmission data on
building components; and

(b) the need to reconcile potentially competing requirements for acoustic performance,
function, safety, amenity, and aesthetics. '

Because of the noise levels involved and the nature of the noise spectrum, the design should
be undertaken by an acoustical specialist with appropriate experience.

E2 SOUND TRANSMISSION DATA
E2.1 General

The most up-to-date information should be obtained on the noise insulation properties and
weighted sound reduction index (Ry) of building components, and ongoing development of
building components related to the level of attenuation achievable should be taken into
account.
NOTE: For the majority of components, the value for weighted sound reduction index, Ry, is
similar to the value for sound transmission class STC (sec AS/NZS 1276.1).

In Australia, there are generally no universal systems to accredit the acoustic performance
of products or components in field situations. In selecting components for acoustic
insulation, designers usually have to rely on limited published information, particularly for
absorption coefficients and R,, values. In many instances, such data are only available from
manufacturers’ trade literature; the original test results are not available to the designer.
Designers should proceed with caution and should be aware of a number of potential
difficulties as discussed below.

E2.2 Laboratory versus in situ performance

The data available to designers are usually based on laboratory measurements determined
under idealized conditions. Thus they represent values which are unlikely to be attained in
other circumstances. The reported R, values are unlikely to be achieved in buildings
because of imperfections in the detailing of the construction and in the actual construction,
or because of the nature of the spaces. Therefore care in both design and construction is
particularly important for those parts of the building on which reliance is to be placed to
lessen the intrusion of noise. The extent of the degradation of R,, values will be variable. Of.
vital significance in this regard is the observation that the higher the Ry value potentially
achievable by a sound barrier, the more significant is its degradation by quite minor
imperfections.
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E2.3 Importance of low frequencies -

Jet aircraft noise in proximity to an airport tends to be dominated by low frequency
components. As a result, R, ratings alone are not a reliable guide to the attenuation

. properties of building components. It is possible for components with lesser R, values to
perform better at the critical low frequencies than components with higher R, values. The
full spectrum information for the building component should be consulted where an ANR in
excess of 30 is required.

E2.4 Interpretation of test reports

Manufacturers often present their products for testing in a range of configurations such that

reported test results do not represent the building cemponent as it is subsequently

manufactured and installed. This further complicates the assessment of a different in situ ;
performance compared with one based on information derived from laboratory
measurements (see Paragraph E2.2). Purchasers and those preparing specifications should
endeavour to determine the precise conditions of test of the component whenever possible.

E2.5 Repeatability and reproducibility of test data

———

Different products are tested in different laboratories, each with its own characteristics such
as size and shape of receiving and transmitting rooms. There is limited published data in ‘ "1
Australia to assess the repeatability of test results for the Ry, values of different types of j
materials, such as glass, the R,, values of windows, the absorption coefficients of insulating
material, and the R,; values of materials in combination, such as plaster-clad stud walls. For
example, some data suggest that the R,, value for the same window measured in more than
one laboratory can vary by 3 dB.

E2.6 Confidence of test data ¢

[ —)

—

Designeré need to be aware that in many instances the reported acoustic performance of a .
component is based on only cne laboratory test report.

E3 DESIGN AND CONSTRUCTION CONSIDERATIONS ’ N
E3.1 Ge_neral

In high noise areas, and in residences and smaller commercial and public buildings, the |
treatments to achieve the target ANR need to be considered in conjunction with
requirements for function, amenity, safety and aesthetics. Examples encountered during }
retrofit installations include— . . o

(a) excessive intrusion of secondary windows, or their opening sashes, into the functional
space; '

(b) failure of the associated hardware (window rollers, door locks, hinges and keepers)
under the unusually heavy glazing loads; -

P

“(e) injury to users opening and closing heavy sashes; .
(d) creation of trip hazards in doorways; - ;
(e) injury to children as a result of the momenium of heavy doors;

(f) incompatibility of modern materials with period decor and finish;
(g) meed to preserve heritage features of a building; s
(h) personal intercommunication and the relationship of spaces;

(1)  location, installation and maintenance of mechanical ventilation;

(i)  seismic and structural integrity of building; and

(k) fire hazards due to clectrical cabling becoming embedded in insulation material, or
where insulation prevents the dissipation of heat from electrical appliances and o
fittings, especially down-lights,
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E3.2 Planning

For new construction, greater efficiency and effectiveness are achieved by considering
acoustic factors from the earliest planning stages. Decisions should be made early in the
planning process regarding the acoustic perimeter, the type of mechanical ventilation and
any zones for its operation and control, wall and roof systems best suited to the level of
noise exposure, and aesthetically and functionally suitable window types and proportions.

Careful attention to modular dimensions permits the use of available insulating materials—
such as batts, boards, and membranes—with minimum additional expense. Judicious
location of attached garages and roofed outdoor spaces can reduce the level of noise
penetrating perimeter walls.

Insulation of an existing construction can be more costly than that of a new construction

because of —

(a) the difficulty of gaining access to the areas requiring treatment;

{(b) the need to fit components to non-modular spaces, resulting in wastage of material
and additional effort in installation; and

(c) less flexibility in the choice of components because of the need to match existing
features.

The functional requirements set out in Paragraph E3.1 should be considered during
planning.

E3.3 Choice of elements

E3.3.1 Roofs

Pitched roofs with a voluminous ceiling space reduce noise more effectively than roofs with
a ceiling which follows the form of the external sheeting. Larger roof voids can also
accommodate ventilation equipment and ducts, and facilitate their subsequent maintenance.
Over larger spans they can also be more readily strengthened to carry the extra weight of
insulation and plant.

E3.3.2 Fibrous insulation

Fibrous insulation should exhibit the following properties:

(a) Long term stability such that the properties will not change over time. The insulation
should not settle under its own weight, blow away, or be otherwise displaced.

(b)  Adequate acoustic performance, which may depend on factors such as thickness, mass
per unit volume, fibre diameter, and fibre disposition.

(¢) Fireretardance.

(d) TInsect and vermin resistance.
(e) Non-toxicity.

(f) Non-corrosiveness.

E3.3.3 Flexible acoustic membranes

Flexible acoustic membranes are an effective alternative to rigid board insulation,
especially for retrofit application. They should exhibit the following properties: '

(a) Long term stability, especially when subjected to high roof-space temperatures.

(b) Adequate acoustic performance, which may depend on the relative rigidity of the
membrane, mass per unit area, thlckness and porosity.

(¢) Fire retardance.
(d) Insect and rodent resistance.
{¢) Non-toxicity.
NOTE: The combustion products of flexible acoustic membranes should also be non-toxic.
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E3.3.4 Windows

It is possible to purchase from a large range of laboratory tested acoustic windows for
different applications (secondary only, new primary and secondary, new stand-alone) in
different styles (sliding, double hung, awning, casement) and different materials
(aluminium, wood, UPVC). The availability of product of proven quality should be
established before design commences.

In choosing and installing windows, the primary functions of a window te exclude the
weather and admit light should not be overlooked. Stand-alone windows, or any secondary
windows installed externally, should be constructed to the requirements of AS 2047.
Flashings should be properly detailed, water drains should be maintained, and original
window sight lines should not be impeded. Windows should also conform to any local
planning requirements. For example, new stand-alone windows are not permitted. in some
designated heritage precincts.

E3.3.5 Doors

Doors are an important visual element of a building. The character of an existing building
can often be retained by carefully strengthening an existing door with panels of acoustic
membrane and fixing laminated glass behind existing glazing.

E3.3.6 Ventilation

An acoustically insulated building must be kept virtually air tight to exclude external noise.
Therefore mechanical ventilation or airconditioning is needed to provide fresh air and to
control odours. Requirements for acceptable indoor-air quality are given in AS 1668.2.
Recommended design sound levels for different areas of occupancy in buildings are given
in AS 2107.
NOTES:
1 The requirements of AS 1668 should be viewed as applying also to Class 1 buildings as
defined by the Building Code of Australia.
2 In domestic situations, the minimum requirements set out in AS 1668 are not always adequate
to remove kitchen cooking odours or to control damp in older residences.

Rising damp can cause severe fungal growth when an insulated house is left closed for a
prolonged period. A time-clock controlled ventilation cycle of one hour per 24 hours has
been found to provide adequate prevention in Sydney,

Special attention should be given to the detailing of ducts in any uninsulated ceiling space
to prevent external noise penetrating the occupied spaces by way of the air ducts.

The acoustic design should take account of any additional noise from the ventilation system
in the treated space. Because an insulated house has an unnaturally low ambient internal
noise level during quiet periods, some occupants can be unusually sensitive to mechanical
plant or diffuser noise.

E3.4 Construction

The roof spaces of existing buildings usually contain dust {(sometimes of the order of
hundreds of kilograms per house) with a high concentration of lead. This dust should be
removed and handled in accordance with legislative provisions (e.g. OH&S and
environmental legislation) before insulation work commences.

Installation and modification of electrical wiring should be performed in accordance with
AS/NZS 3000. ¥ wiring has to be covered by insulation, the circuits should be rated and
protected as required by AS/NZS 3000. Down-lights in contact with insulation have been
the source of ignition. The minimum requirements to be followed where down-lights are
pre-existing or have been installed afier provision of acoustic insulation are set out in
AS/NZS 3000, Failure to address these issues satisfactorily can result in life-threatening
situations. In addition, the impact of existing noise insulation components needs to be
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considered carefully when electrical retrofits are undertaken. Adequate physical separation
of heat generating appliances and insulating materials needs to be provided, together with
provision for adequate heat dissipation. Excessive heat buildup can initiate fires in the
surrounding insulation, in the building structure, or in the appliance itself. Details to
prevent these problems might breach the designed acoustic barrier, reducing its
effectiveness. Such practical considerations dictate against the use of recessed down-lights

- where ceilings are close to the profile of the roof.

Where foil-faced acoustic membranes are used, the installation of residual current or earth
leakage circuit breakers to all circuits should be considered to protect installers and
maintenance workers from inadvertent short circuits to the foil.

Roof structures should be designed or strengthened for the additional insulation and plant
loads. For all buildings other than residences of straightforward configuration, the effect of
the additional insulation mass upon the stability of the building under earthquake loads
should be considered in accordance with AS 1170.4 and AS 3826.

The weight of acoustic windows is much greater then that of other windows. Window
fixings should be designed to resist wind and sclf-weight loads. As a collapsing window is
potentially life threatening, positive mechanical fixings should be used and reliance should
not be placed on glues. In retrofit situations, strengthening of existing wall frames and
window sub-frames is sometimes necessary. ‘

Care should be taken that insulation loads are not transferred to ceiling linings with
inadequate load-carrying capacity. Steel straps, mesh, or slats can be installed to support
flexible acoustic membranes; in cases of light ceiling construction, fibrous insulation can
also require independent support. When installing fibrous insulation to external walls, care
should be taken to avoid creating bridges that allow the transfer of water from the outer
cladding to the insulation and inner lining. '
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APPENDIX F

SELECTION OF BUILDING COMPONENTS FOR REDUCTION
OF AIRCRAFT NOISE

(Informative)

F1 GENERAL
F1.1 Selection of components

This Appendix presents a method for selecting building components, based on their sound
reduction index (R) or weighted sound reduction index (R,) values, in order to achieve a
specified aircraft noise reduction (4NR) value,
NOTE: An explanation of the relationship between weighted sound reduction mdex, ws and
sound transmission class, STC, is provided in AS/NZS 1276.1.

This Appendix describes a method for the selection of building components and the types of
construction which may be necessary to achieve particular ANR values. However, for the
detailed design of buildings to meet ANR requirements as specified in this Standard,
specialist acoustic advice should generally be sought.

NOTE: As high levels of aircraft noise tend to be dominated by low frequency components, R,,
ratings alone are not a reliable guide as to the attenuation properties of building components. The
full spectrum information of the building component should be used where an 4NR in excess of
30 is required.

F1.2 Number of components

It is assumed that noise from aircraft will, usually, enter a room through only the following
components:

(a) Ceiling, if no other rooms are between a ceiling and the building roof.
(b) External wall.

(©) Window.

(d) External door.

To achieve the desired noise reduction for a room, it is necessary to sclect an adequate
construction for each of the components present.
NOTES:
1 The procedure outlined in Paragraph F2 results in equai quantities of noise energy entering
through each compenent present.
2 If more than one type of construction is used for any of the components in Items (a) to (d)
above, each type should be treated as an individual component.

3 If floors are elevated so that they are exposed in a way similar to the other components, they
should be included and their construction selected in accordance w1th Paragraph F2 (see Note
to Paragraph F2.6.2(c)(iii)).

F1.3 Aircraft noise attennation by building components

For the purpose of this Appendix, a characteristic of a building component called the
aircraft noise attenuation (4ANA.) is defined as the reduction in aircraft noise level, in
dB(A), between the level outside and the level inside a room that—

(a) contains an equivalent absorption area numerically the same as the area of that
component in the envelope of the room; and

(b} is elsewhere bounded by components assumed to transmit zero aircraft noise.
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NOTE: The numerical value of the aircraft noise attenuation of a component depends on both the
spectral composition of the aircraft noise and the sound transmission loss of the component. If
both these factors are known, the value of ANA, can be calculated. in accordance ‘with
Appendix G.

F2 DETERMINE 4ANA. REQUIRED OF EACH COMPONENT
F2.1 General

This Paragraph enables the determination of the ANA, value required for each component of
the room’s envelope subject to the conditions that—

(a) the desired aircraft noise reduction, in dB(A), for the room will be achieved; and

tb) there will be an equal quantity of noise energy transmitted through each component
(see Note 1 to Paragraph F1.2).

F2.2 Determine number of components (V)

By reference to Paragraph F1.2, determine the number of components (N) present in the
external envelope of the room or the space. N will usually equal 1, 2, 3, or 4; it will equal
more if Note 2 or Note 3 to Paragraph F1.2 applies.

F2.3 Determine the ceiling height (%)

Determine the ceiling height (%) of the room in metres.

NOTE: In many instances # will be between 2.6 m and 3.3 m, for which 3 m is a sufficiently
accurate approximation. ‘

F2.4 Determine the area ratio (§./Sp) for each component

For each component present and for the floor of the room, estimate the surface area to
within an accuracy of £10%. Then determine the ratio of each component’s surface area (S;)
to that of the floor of the room (Sy), i.e. the area ratio will be Si/S¢

NOTE: The ceiling, if a component, will frequently have an area ratio of 1.
F2.5 Estimate the reverberation time (7) of the room, in seconds

For normally furnished and occupied living rooms and bedrooms, T will be approximately

0.5 s. Sparsely furnished and occupied rooms such as bathrooms, kitchens and corridors,

may have a Tas longas 1 s.
NOTE: If a room is to be protected against intruding noise such as that from aircraft, it is usually
not desirable for it to have a reverberation time as long as 1 s. Sound-absorbent materials, such as
carpets, drapes, soft furnishings or ceiling tiles, should be introduced to make the environment,
when normally occupied, more like that of a typical living room. Exceptions to this may be
buildings such as large auditoria and churches, in which longer reverberation times, e.g. 2 s, may
be required. In these cases, the value of 7 is usually known accurately or is predictable as a
function of frequency, €.g. the value of T may be taken at 500 Hz or as the average from 100 Hz
to 5000 Hz and this value should be used in the application of Paragraph F2.5. '

F2.6 Determine the orientation effect (K,) for each compo-nent'
F2f6'1 General

The orientation effect, K., of a building component represents the attenuation of aircraft
noise reaching the component due to its orientation with respect to the aircraft. In general,
this parameter varies from 0 dB for components directly facing the aircraft to approximately
8 dB for components which are well shielded.

As a first approximation, it may be acceptable to set this parameter to 6 dB for all
components. Alternatively, the guidelines below may be used.
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F2.6.2 More accurate determination of K,

Approximate allowances for K, in decibels, for the level of exposure of building
components by sound waves from an aircraft at point of closest passing, may be made by
the following procedure: :

{a) Estimate the height H of the aircraft above the building in metres, at the point of
closest passing, using the appropriate equation as follows:

H = 0.052DL + 16 - E (if landing is involved) | ...Fl
or '

Hy = 0.11DT - 160 - E (if taking off is involved) ... F2
where

H = height of aircraft landing, in metres

Hr = height of aircraft taking off, in metres

DL = Distance coordinate for building site relative to runway (as

specified in Clause 3.1.3) uncorrected for site elevation, in metres

Dr = distance coordinate for building site relative to runway (as
specified in Clause 3.1.3) uncorrected for site elevation, in metres

E = ¢xcess height by which the elevation of the building site exceeds
that of the airport, in metres

(b) For each wall of the building, determine on the ground plane the orientation angle 8
between the normal (perpendicular) to the wall, and the line to the building from the
point beneath that of the closest aircraft passing. Values of 0 between £90° i.e.
corresponding to walls whose outside surface would be directly irradiated by the
aircraft at that point, should be estimated to within +5°, If B is between 90° and 175°
in magnitude, merely note the fact; if @ is between 175° and 180° in magnitude, note
whether the wall is facing a parallel one on a nearby building.

(c) The following approximate procedures for estimating orientation effects, K., in
decibels take into account the angle of sound incidence on directly irradiated surfaces
(at closest passing), diffraction around building edges onto surface not directly
irradiated, and refiections off the ground and nearby buildings.

In the following equations for X, for aircraft landings let A be Hp; while for aircrafi
take offs, let H be Hr.

(i) Roofs
In the case where a single (skillion) roof plane has been arranged to slope down
directly away from the closest passing point with a slope, in degrees, exceeding
(arctan (H/DS) — 10), the following value of K may be adopted: Kys = 8 dB.

For all other roof configurations (flat, hip, gable butterfly, sawtooth, and so on),
it is recommended that they be treated as simple horizontal planes, for which
the orientation effect can be calculated as—

Kzu =10 logyo [1 + (DS/H)*” ...F3

up to a maximum value Kzy = 8 dB '
(i) Walls, windows, doors

Where the value of 0 is between +90°, let

+ 2 ¥ ... F4
K =10log,, | BZOYH)T
(DS/H) cos

up to a maximum value K, = § dB.
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Where 0 is outside the range +90°, let K, = 8 dB, except where @ is within 5° of
+£180° and a parallel wall of a similar or larger building is 6 to 12 m away, in
which case let K, =3 dB.

(iii) Floors, elevated or suspended

The following two well-defined examples represent two rather extreme cases.
In both equations, the value of K, pertaining to the wall of the building havmg
the least magnitude of angle 8 is recommended.

(A) Very exposed floor elevation above g;round of 2 m or more; site level;
subfloor space completely open all around. In this case use the followmg
equation:

Kre = Kpu + Kw - ...F5
up to a maximum value Krg = 8 dB
(B) Well-shielded floor elevation above ground 1m or less; site level;

subfloor space walled in completely except for the minimum open
venting required by regulations. In this case use the following equation:

Kes = (Ko + 5) ...F6
NOTE: Other practical suspended floor designs will tend to result in orientation effects
intermediate between those shown in Items (A) and (B). Since the two estimates Kyx and Krs do

not differ by more than 5 dB, a subjective interpolation between these two values would be
appropriate for a construction which appears to offer an intermediate degree of shielding.

F2.7 Determine the aircraft noise attenuation required of each component

Determine the aircraft noise attenuation required of cach component to achieve the
specified aircraft noise reduction, using the following equation:

ANA, = ANR + 10 logo [(S/Se) x (3/h) x 8TN] — K. ...F7.
where ' ' _

ANA, = theaircraft noise attenuation require& of the component, in dB(A)

ANR = required aircraft noise reduction, in dB(A)

S/S¢ = arearatio of the component

h = ceiling height of room, in metres

T = reverberation time of room, in seconds

N = number of components |

K. = orientation effect for the component, in decibels

F3 SELECT MATERIALS AND CONSTRUCTIONS HAVING THE ANA. REQUIRED
F3.1 Determination of ANA,

The ANA, value of a particular building material or construction may be determined from
the sound reduction index (R) values of that material or comstruction over a range of
frequencies, together with spectral data for the aircraft noise event under consideration. A
method for performing this calculation is set out in Appendix G.
NOTES:
1 If either the relevant sound reduction index data or aircraft noise spectral data are
unavailable, an approximation to the ANA, value for the building component may be derived

from the weighted sound reduction index (R,) or weighted apparent sound reduction index
(R'y) of the material or construction (sce AS/NZS 1276.1). These values are generally quoted
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in reports of sound reduction index tests, and in information supplied by manufacturérs. If
these data are used, the ANA, value for the component may be approximated as—

ANA; = Ry—50r Ry —5 ...F8
- 2 The average spectral allowance of 5 dB adopted here applies to many aircraft types and

movements and is based on——

(a) measurements of their respective maximuimn noise spectra at points near major airports;
and

(b)  computations of how these spectra would interact with the sound reduction index
versus frequency characteristics of a large number of building components (see
Appendix G).

3 Design procedures involving the optimization of costs and building performance, for which
aircraft noise reduction may be one factor, are beyond the scope of this Standard. For
example, the final selection of components may be made after consideration of the relative
merits of various area ratios for the components, or departures from the principle of equal
acoustic energy transmission per component.

F3.2 Limitations of procedure

Most components identified as probably suitable by the procedure given in Paragraph F3.1
will actually provide ANA. values within +£3 dB(A) of the value desired, provided builders”
or sub-contractors’ methods and procedures are appropriately specified and supervised;
errors of 5 dB(A) may be expected if these precautions are not taken into account. For
buildings where errors of this magnitude can be tolerated, the selection of components may
be made from those identified as providing ANA. values equal to or greater than the values
determined in Paragraph F2. ' :

More accurate ANA, values than those derived from R, or R’, values may be computed
directly from sound transmission losses by the method given in Appendix G. This procedure
should be adopted when greater confidence in the ANA, values is required.
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APPENDIX G -
DIRECT COMPUTATION OF ANA.

(Informative)

Where spectral data for the relevant aircraft noise and for the sound reduction index value
for the component under consideration are both available, ANA, may be predicted from the
following equation:

f max . . + fray . . + _
ANA.=10log,, 2 antilog,, LiZCh 10log,, Z antilog,, %ﬁﬁ .Gl
Fenin. fiin.
where
ANA, = aircraft noise attenuation that the component (c) of the particular form of
construction under consideration will provide against noise having that
spectrum, in dB(A) _
Ls = relative spectral level for the noise concerned, in the one-third octave band
centred on frequency f
Cy = value of the A-weighting function at the frequency f as given in
AS 1259.1, in decibels
R = value of the sound reduction index in the one-third octave band centred on
frequency f, in decibels
¥ = the set of standard one-third octave band centre frequencies ranging from

f.in. t0 fnex, €OITEsSpOnding to the range available in the published weighted
sound reduction index data for component (c).
NOTE; It is desirable to use the range 100 Hz to 5000 Hz inclusive, but overseas data often limit
the range to either 100 Hz to 3150 Hz or 125 Hz to 4000 Hz. Analogous computation in 1/1
octave bands would be adequate, but the sound reduction index data would be required in that
form. ‘
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