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From: Rob Jennings [mailto:robert.jennings49@gmail.com]
Sent: Friday, 16 May 2014 7:04 PM
To: Committee, Economics & Industry Standing
Cc: Travers, Ken
Subject: Further information to my submission to the Economic and Industry Standing Committee
Importance: High
 
Dear Mr Chairman
 
Further information relating to my existing submission to the Economic and Industry
Standing Committee regarding the management by the Public Transport Authority of the
Tier 1 freight rail line running through Jandakot.
 
On 15 May 2014, I received an email (refer below) from a fellow member of the
Jandakot Residents Association. I am quite concerned by the information disclosed to
him by the Project Manager of  John Holland, the contractors who have conducted work
on the rail line recently.
 
The issue of the type of work being conducted on the line was raised by both myself and
Mr Ken Travers MLC at a public meeting held with PTA and Brookfield Rail on 7 April
2014. I questioned whether the work was classified as a “major redevelopment” and
should therefore comply with the State Planning Policy 5.4 Road and Rail Noise and
Freight Considerations. Mr Peter Martinovich, the Executive Director of Infrastructure
and Land Services for PTA advised the meeting and media present, that the work being
undertaken was considered maintenance only. Information supplied in the email below
appears to contradict this claim by Mr Martinovich.
 
PTA has previously advised residents that noise levels measured significantly exceeded
the recommendations of the policy, however the 2009 policy does not apply to the
situation of excessive train noise in Jandakot “in the absence of major redevelopment”. If
the policy was applied as it should with a major redevelopment, then suitable allowance
would need to be made to reduce the noise levels of the trains affecting nearby
residents.
 
I question the motives why a government authority would seem to mislead the media,
local residents and an MLA on such an issue, nor why they would choose not to adopt
government policy and guidelines. The Policy is attached to this email for your reference.
 
I am willing to attend before the Committee if called.
 



Respectfully forwarded for your information and consideration please.

Robert Jennings
19 Turtle Point Cove Jandakot 6164
Mobile 0438998565
Email Robert.Jennings49@gmail.com

From: Leon Taylor
Sent: Thursday, May 15, 2014 12:36 PM
To: David Brennan ; barry o brian ; ben smitheman ; bob hodgson ; Cliff Lemon ; John Witheridge ;
josie jennings ; lyn ; Maree Sayers ; mick walker ; peter jaus ; Peter Miguel ; Richard & Cecylia
Wazniak ; robert jennings ; rodney firth ; ros/robert ; stockley
Subject: RE: Update

All

As you are aware there has been work carried on the rail line over the last month or so by
contractor, John Holland. Just to let you all know I was speaking to the John Holland , Project
Manager a few weeks ago and he informed me that the upgrade to the line was to allow trains
to go faster and to carry more tonnage. From my recollection of what was said at the last
meeting, I do not believe either PTA or Brookfield mentioned this. They only referred to the
work as maintenance.
 
 
Regards
 
Leon Taylor | Area Manager | MACA Mining Pty Ltd
45 Division Street, Welshpool, WA 6106 | PO Box 625 Welshpool, WA 6986
T: 08 62422600 M: 0429464740 | E: leon.taylor@maca.net.au | W: www.maca.net.au

  
MACA is proud to be the “Powered By” Sponsor of The Sunsuper Ride
To Conquer Cancer
Team MACA 2014
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1. Introduction 
 
The purpose of these guidelines is to assist users with the application and implementation of the 
Western Australian Planning Commission’s State Planning Policy  5.4 Road and Rail Transport Noise 

and Freight Considerations in Land Use Planning (“the policy”).  The objectives of the policy are to: 
 

• protect people from unreasonable levels of transport noise by establishing a standardised set 
of criteria to be used in the assessment of proposals; 

• protect major transport corridors and freight operations from incompatible urban 
encroachment; and  

• facilitate the development and operation of an efficient freight network, and strategic co-
location of freight handling facilities. 

 
The policy identifies the types of proposals of interest, establishes noise criteria and outlines 
management strategies.  These guidelines provide further information on: 
 

• identifying potential noise-affected areas adjacent to railways and major roads; 
• noise assessment; and 
• strategies for managing impacts.  

 
It should be noted that the policy and these guidelines apply to proposals for new noise-sensitive 
developments, new railways or major roads, major redevelopments of existing railways or major 
roads, and new freight handling facilities.  The policy and guidelines do not apply to noise from 
existing railways or major roads in the vicinity of an existing noise-sensitive land use, or an increase in 
traffic along an existing railway or major road in the absence of a major redevelopment. 
 
It is expected that, along with the policy, a review of the operation and effectiveness of these 
guidelines would be conducted within two years of the commencement of the policy. 
 
 
2. How to use these guidelines 
 
2.1 Relationship between policy and guidelines 
 
These guidelines should always be read in conjunction with the policy as an aid to implementation, 
rather than as a separate document.  Therefore, issues relating to the applicability of the policy, the 
interpretation of the noise criteria and their application to various types of proposals should be 
determined by reference to the policy.  Terminology used in these guidelines is defined in Appendix 1 
of the policy. 
 
As examples of the application of the policy and guidelines, consider the following questions and 
locations of answers: 
 

• Does the policy apply to my proposal? Policy section 5.1 
• What noise criteria apply? Policy section 5.3 
• How do I estimate the outdoor noise level? Guidelines section 3.1 
• How do I ensure a proper detailed assessment? Guidelines section 3.2  
• What noise management measures are available? Guidelines section 4 
• When should I use notifications? Policy section 5.7 
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• What wording should I use on notifications? Guidelines section 5.4 
• What should be on a noise management plan? Guidelines section 4.7 

 
2. 2 Example of application of the policy and guidelines 
 
The following flowchart shows how the policy and guidelines can be used together in the assessment 
of a proposal for new noise-sensitive development adjacent to a railway or major road. 
 

 
2.3 Vibration 
 
Ground vibration is most commonly associated with rail transport, and at close distances can lead to a 
loss of amenity in noise-sensitive areas.  Ground vibration is not specifically addressed in the policy.  
However if it is likely to be an issue it is best addressed at the planning and design stage of the 
proposal.   
 
Information on ground vibration is presented in Appendix 4 of these guidelines. 

Identify the 
development site 

Proceed with assessment with 
reference to other relevant 

factors 

Apply “deemed-to-comply” 
package (or other) and 
arrange for notification on 
title. (See Guidelines) 

Determine the outdoor noise level at the 
relevant location with Screening Assessment or 

through Detailed Assessment 
(See Guidelines) 

Is the development site in 
the vicinity of a major road 
or railway, as described in 
Section 5.1 of the policy? 

Is the determined 
noise level below 

the “target” levels? 
(See Policy Table 1) 

Is the determined 
noise level above the 

‘target’ level but 
below the ‘limit?’ 

(See Policy Table 1)

Is the determined 
noise level above 

the allowable 
“limit”? 

(See Policy Table 1)

Proceed with 
assessment with 

reference to 
other relevant 

factors 

Acoustic report and Noise 
Management Plan required and 
arrange for notification on title. 
(See Guidelines) 

No 

Yes 

No further action with 
respect to noise 
amelioration necessary 
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3. Noise assessment 
 
3.1 Screening assessment 
 
A transport noise assessment should be undertaken wherever the “target” criterion in the policy is 
likely to be exceeded. 
 
An initial estimate of the likely transport noise levels over the subject site, known as a screening 
assessment, is useful for new noise-sensitive development.  This screening assessment can be 
simply carried out using the Tables in Appendix 3, knowing the type of transport corridor and the traffic 
volume (estimated 15-20 years in the future).   
 
Based on Appendix 3, a detailed assessment is unlikely to be required where the distance between 
future noise-sensitive premises and an existing major transport corridor is greater than: 
 

• for railways and district distributor roads: 100 metres 
• for primary distributors and other major roads: 300 metres 
 

If future noise-sensitive premises lie within these distances then further work is needed to define the 
extent of the noise assessment.  (When determining the distance from the transport corridor, the 
measurement from major roads should be taken from the edge of the closest carriageway, and for rail, 
the centreline of the closest section of track).   
 
For example, for a district distributor road (Table 1.3 in Appendix 3) carrying 20 000 vehicles per day 
in 2029,  the “limit” criterion would be met at a distance of about 40 m from the road, while the “target” 
criterion would be met at almost 100 m.  This screening assessment would indicate that a detailed 
assessment is required if the first row of residences is proposed to lie within 40 m of the road.   
 
It should be recognised that the screening assessment provides a rough estimate only and in marginal 
cases, or where the “limit” is likely to be exceeded, a detailed assessment should be conducted. 
Generally a noise assessment would only consider the first few rows of buildings fronting the corridor. 
 
In the case of proposals for new railways,  major roads or major redevelopments, the infrastructure 
provider would normally proceed directly to a detailed assessment. 
 
In the case of minor redevelopments of railways that may trigger policy measures under section 5.2.3 
of the policy, the infrastructure provider should consider the following factors in carrying out a 
screening assessment to determine whether the proposed redevelopment is “likely to adversely affect 
a noise-sensitive land use”: 
 

• the nature of the noise emissions likely to emanate from the minor redevelopment, e.g. 
locomotives idling at a crossover, or shunting at a yard; 

• the distance to the nearest noise-sensitive land use; and 
• the results of previous consultations with the state environmental agency on similar minor 

redevelopments. 
 
If this screening assessment shows that the proposed minor redevelopment is not likely to adversely 
affect a noise-sensitive land use, no further measures are required under the policy.  If a likely adverse 
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impact is identified, then the proponent would proceed to a detailed assessment, consideration of 
practicable noise management measures and a noise management plan, as required under s5.4 of 
the policy. 
 
3.2 Detailed assessment 
 
3.2.1 Transport noise measurement and prediction methodology 
 
The level of transport noise at a particular point in relation to the noise source can be determined in 
one of two ways, by measurement or prediction. 
 
Measurement methods use instruments such as sound level meters to take direct measurements of 
transport noise.  Prediction methods are based on the theory of sound emission and propagation, and 
are used to calculate noise levels for proposed scenarios by means of a mathematical or physical 
model. 
 
For accuracy in determining transport noise levels, direct noise measurements are preferable.  When 
properly performed, noise measurements will normally provide more accurate and reliable results than 
noise modelling.  However, measurement methods are valid only for existing or real life situations.  
Even where direct transport noise measurements are undertaken, it is usually necessary for some 
form of noise prediction or modelling to be undertaken.  For example, it may be necessary to 
extrapolate transport noise measurements to consider future traffic growth, or to calculate the benefits 
of implementing noise mitigation measures. 
 
Noise measurements are used to determine the noise impact of an existing major transport corridor.  
Where the corridor is operating at a reasonable traffic capacity, noise measurements can determine 
the characteristics of the existing noise environment quite precisely.  Such measurements will also 
allow relationships between various noise parameters to be determined; for example, calculating the 
difference between the LAeq (Day) noise level and the LAeq (Night) level.  In many cases it is appropriate for 
these same measured relationships to be applied to noise predictions for forecast traffic volumes, at 
the end of the 15-20 year planning horizon, so this can often be vital information to gather in the initial 
stages.  Even when the major transport corridor of interest does not exist, measurement of an 
equivalent corridor can be useful, particularly for determining relationships between these various 
noise parameters. 
 
Noise predictions are necessary for estimating: 
 

• the noise impact of new major road or rail proposals;  
• the noise levels for future traffic conditions;  
• the noise impact of major transport redevelopment proposals; and  
• the noise reduction benefit provided by various transport noise mitigation measures.   

 
For large-scale transportation projects, where it is not practical to measure noise at every location 
when a significant change in traffic conditions occur (such as changes in traffic volumes, traffic 
composition, topography or barrier conditions), noise modelling can fill in the gaps”, creating a better 
understanding of the overall noise impact of the corridor.  Noise contour maps, which can be produced 
by a number of modelling programs, are also a very effective tool to assist with planning for adjoining 
development sites. 
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In relation to noise-sensitive developments, noise predictions can delineate the areas likely to fall 
between the “target” criterion and the “limit”, and evaluate various noise reduction options. 
 
3.2.2 Measurement methodology 
 
For accuracy, consistency and repeatability, noise measurements should generally follow the 
procedures set by Australian Standard 2702-1984 “Acoustics – Methods for the Measurement of Road 
Traffic Noise” and Australian Standard 2377-2002 “Acoustics – Methods for the Measurement of 
Railbound Vehicle Noise”.  Variations to these standards may be acceptable, provided that they are 
grounded by professional experience, can be reasonably justified and that any implications are 
addressed in the measurement report. 
 
Integrating sound level meters are used to measure traffic noise information.  The minimum 
requirement is that the meter has a Type 2 level of precision, in accordance with Australian Standard 
1259-1990 “Acoustics – Sound Level Meters,” and can accurately measure to at least 30dB(A) and, 
preferably, 20dB(A).  The sound level meter must hold a valid laboratory calibration certificate, 
indicating that it has been tested and has met the testing requirements within the previous two years.  
The meter must also be subject to a field performance check before and after each measurement 
period, with a drift in sensitivity of no more than +/-1dB. 
 
Although observed measurements are always preferable – so that any extraneous noises can be 
knowingly removed – measurement of transport noise is often required over several days, making 
observed measurements impractical.  In these situations unattended noise data loggers, or noise 
monitors, are often used, with post-measurement analysis of the data used to verify the noise results.  
Where a competent person considers that a recorded value from an unattended noise logger has 
been influenced by a noise source other than traffic, they are to exercise their professional judgment 
and adjust or replace the abnormal measurement value. 
 
Other general measurement standards to be followed are as follows: 
 

• Where a noise-sensitive building exists, e.g. an existing residence adjoining a major transport 
corridor where a new major road or railway is proposed, the microphone is to be located 
1 metre from the outside of the most exposed, habitable façade of that building. 

 
• The microphone shall be at least 1 metre from any corner of the building. 

 
• The microphone shall not be located in front of any door or window that can be opened, or, 

where this is not practicable, the door or window shall not be opened during the measurement 
period. 

 
• The microphone shall be 1.4 metres (+/- 0.2 metres) above ground floor level. 

 
• Where no building exists, the microphone shall be located at least 3.5 metres from a reflecting 

surface (other than the ground plane) and a +2.5dB correction should be added to the 
measured noise levels to account for a façade reflection1. 

                                                   
1 This façade correction standardises free field measurements to other traffic noise measurements taken at the 
façade of houses, and allows a direct comparison to be made to the criteria in the Policy.  It is likely that a free 
field measurement (not at a façade) would be taken in order to determine the traffic noise impact on land which 
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• Where transport noise measurements are taken indoors, the microphone should be placed at 

least 1 metre from any window, door or wall surface and ideally should be placed in the centre 
of the room.  All windows and doors must be closed during the measurement period.  Indoor 
transport noise levels should be measured only in habitable spaces. 

 
• A photograph should be taken to show the location of measurement location for future, repeat 

measurements. 
 

• The monitoring equipment shall be capable of recording at least the LAeq parameter.  It may 
also be useful for the equipment to be capable of measuring LAmax, LA1, LA10 and LA90 
parameters. 

 
• The monitoring equipment should be set to record using the Fast time weighting (only 

applicable if measuring parameters other than LAeq). 
 

• The time period for the measurements shall be no more than at one-hour intervals. 
 

• For major roads, a minimum of three ‘valid’ 24-hour weekday periods must be obtained.  This 
may require the monitoring equipment to be left for a longer period, depending on conditions.  
For railways, the measurement period should cover a number of typical train passes, to be 
determined in consultation with the relevant authorities.  

 
• The validity of data is mainly dependent on weather conditions.  Acceptable weather conditions 

are defined by Main Roads Western Australia and have been adopted for the purpose of this 
guidance. They are as follows: 

 Road or rail surface is to be dry (interpreted as one-hour rainfall not exceeding 
0.3 mm); 

 Source-receiver distance up to 20 metres: 
 variable wind during a 24-hour period up to 19 km/h, or 
 calm conditions, or continuous positive wind up to 19 km/h. 

 Source-receiver distance greater than 20 metres: 
 variable wind during a 24-hour period up to 19 km/h; or 
 calm conditions, or continuous positive wind up to 11 km/h. 

 
• Unacceptable weather conditions will not necessarily invalidate the measurements but will 

require comment. 
 
• Noise measurements during school holidays, public holidays or weekends are generally not to 

be used for road and passenger rail traffic (freight rail may not change during these periods).  
Similarly, monitoring should be discarded during times of abnormal traffic flow (e.g. during 
construction works). 

 
• Where a site is subject to noise impacts from unusual or seasonal traffic patterns 

measurements may be conducted at special times, but detailed comment is necessary. 
 

                                                                                                                                                                               
could potentially be used for future noise-sensitive development. Therefore it is reasonable to assume that a 
building will ultimately be built at this measurement location. 
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• Where adjustments are made to hourly measured data, based on professional judgment, this 
must be highlighted.  A reasonable estimate of an affected one-hour period can normally be 
obtained by taking the average of the hourly values on either side. 

 
• Hourly data, where tabulated, can be shown to one decimal place;, however, average values 

are to be rounded to the nearest whole number. 
 
The number of measurement locations is to be determined on a project-by-project basis by a 
competent person.  Austroads provides the following guidance in their report “Modelling, Measuring 
and Mitigating Road Traffic Noise” (see Table 1). 
 
Table 1 
Type of Area Minimum Number of Noise Monitoring Locations 
Sparsely settled rural areas About 20% of the residences within 500 m of the alignment 
Rural townships About 10% of the residences nearest the alignment 

Built-up areas At least one site at each major crossroad and at least one site 
between crossroads 

 
3.2.3 Prediction methodology 
 
The policy requires consideration of a 15-20 year transport planning horizon, so the impact of future 
changes in traffic patterns must be predicted.  Where there is to be no change to the traffic conditions 
other than a general increase in traffic volumes, the following simple relationship can be used: 
 

Future Noise = Existing Noise + 10 x Log (Future Volume/Existing Volume), dB 
 

As an example, a doubling of traffic volumes will cause an increase in traffic noise levels of 3dB. 
 
This simplified approach is commonly used for compliance monitoring, where transport noise 
measurements are undertaken approximately three to six months after the opening of a new major 
transport corridor. 
 
In most cases, traffic noise prediction involves a more detailed consideration of a number of different 
variables and is substantially more complicated. 
 
In summary, the key points to be considered in carrying out noise predictions over the 15-20 year time 
horizon are as outlined in Table 2. 
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Table 2 
Parameter Major roads  Passenger rail Freight rail 
Possible major 
redevelopments 

Planned upgrades 
or duplications 

Planned new stations Rail duplication/upgrade  

Traffic volume  Traffic forecasts Planned timetables, 
or +2dB adjustment 
as default 

Consider rail capacity, assume 
at least one movement per 
hour, day and night 

Traffic composition Percentage of 
heavy vehicles 

Advances in car sets 
and length 

Improvements in locomotives, 
number of wagons 

Traffic conditions Planned speed limit Design or posted 
speed 

Locomotive notch settings, 
braking arrangement 

Road/rail conditions Road surface and 
gradient 

Track construction, e.g. curves, bridges, rail joints 

 
Many of these factors can be addressed through the software packages that are now available for 
noise assessment.  These issues are discussed further below. 
 
A range of different algorithms and models are used to help predict transport noise.  In Western 
Australia the main software packages used are SoundPLAN and TNOISE.  SoundPLAN can use a 
wide range of algorithms, but is normally used to implement the Calculation of Road Traffic Noise 
(CoRTN) algorithms for road traffic and Nordic (Kilde Rep 130) algorithms for rail traffic.  TNOISE is 
used only for road traffic noise predictions and implements the CoRTN algorithms.  Other modelling 
software and prediction algorithms can be used, but they must be appropriate for use in Western 
Australia and the consultant must be competent in their use.  Austroads also supports the use in 
Australia of Bruel & Kjaer Predictor, RoadNoise, FHWA TNM and NBSTOY. 
 
The CoRTN algorithms have been used widely in Western Australia for road traffic noise and were 
developed to calculate the LA10,18hour noise level.  Since the outdoor noise criteria specified in the policy 
are defined in terms of LAeq,16hour and LAeq, 8hour parameters, a conversion must be applied to any 
calculated LA10,18hour level.  The difference between these parameters varies depending on traffic 
density, traffic composition and distance between the source and receiver.  As previously mentioned, it 
is therefore preferable to undertake direct noise measurements of the roadway being investigated to 
determine the existing differences between relevant noise parameters.  Where this is not possible, 
reference should be made to the DEFRA publication “Method for Converting the UK Road Traffic 
Noise Index L10,18h to the EU Noise Indices for Road Noise Mapping”, which provides conversion 
formulas. 
 
Where traffic noise measurement data is unavailable and the road traffic noise model cannot be 
calibrated against existing noise conditions, it is standard practice to apply a further correction of  
-1.7dB, for noise assessed at a façade.  This adjustment comes from a 1982 Australian Road 
Research Board study, “An Evaluation of the U.K. DoE Traffic Noise Prediction” (Report No 122, 
ARRB – NAASRA Planning Group) which found that the CoRTN calculations were over-predicting 
road traffic noise by this margin. 
 
Calculation of rail traffic noise is less complicated, since the LAeq parameter is determined directly 
though the software program.  The transport noise level predicted is a LAeq,24hour value, which can be 
readily converted to an LAeq,16hour or LAeq,8hour noise level using a logarithmic relationship. 
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When predicting transport noise levels under this policy it is a general rule that a +2.5dB façade 
correction is to be applied for both road and rail.  However, when predicted external traffic noise levels 
are used to estimate internal noise levels within a building, the façade correction should not be 
applied.  Similarly, if the internal traffic noise level is being determined using measured traffic noise 
levels taken at a building façade, then 2.5dB should first be deducted from the measured level, to 
account for the increase in noise caused by reflections from the façade. 
 
Predicted traffic noise levels should be reported only to the nearest whole number. 
 
A number of variables are incorporated into any noise modelling study and these are discussed below.  
To ensure consistent outputs from traffic noise prediction models, this guideline seeks to standardise 
the model variables, either by recommending default values that can be used or by offering a standard 
method for obtaining these input variables.  The intention is to provide greater certainty and 
consistency of results. 
 
Traffic volumes/number of movements 
For existing conditions, current road traffic volumes can generally be obtained from Main Roads 
Western Australia or from the relevant local government authority.  Ideally the traffic data will be 
available in the form of hourly details and the percentage of heavy vehicles; however, sometimes only 
the overall traffic volumes may be available, in which case estimates must be made of the day and 
night traffic flows.  In all cases, details of the source and the year of the traffic data, and any 
assumptions, must be provided in the traffic noise assessment report. 
 
Forecast road traffic volumes may be harder to obtain.  This information may be available from Main 
Roads Western Australia or from a traffic engineer working on the project.  Where forecast traffic 
volumes are unavailable, it may be appropriate to make an estimate based on previous traffic growth 
rates. 
 
For passenger trains, existing volumes are readily obtainable from train timetables.  The Public 
Transport Authority generally does not have forecast volumes available.  As a default value it is 
reasonable to assume an increase of 2dB over the 15-20 year planning horizon. 
 
For freight trains, authoritative data is generally available only if the proponent is the freight rail 
operator.  Noise logger information, if taken close to the rail line, may give a reasonable indication of 
the number of existing train movements, provided that the measurement period selected is short 
enough for the maximum noise events associated with train passbys to be clearly visible above the 
background noise level.  In determining future freight movements the existing capacity of the line 
should be considered and a determination should be made based on the best available knowledge.  
To ensure that freight rail corridors are adequately protected, noise predictions should assume that 
there will be a minimum of at least one freight movement per hour, during both the day and the night. 
 
It must be clearly stated in the transport noise assessment report how forecast traffic volumes were 
obtained. 
 
Traffic composition 
 
For existing roads, the percentage of heavy vehicles can generally be obtained from Main Roads 
Western Australia.  For proposed new roads, data should be able to be provided by the project’s traffic 
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engineer.  If this information is not available, then an estimate should be made by using traffic data 
taken from a location that is reasonably similar to the design scenario. 
 
For electric rail, trains generally consist of three, four or six-car sets, and this can be determined by 
observation.  Whether trains are the original Type A or the newer Type B does not significantly affect 
noise calculations. 
 
For freight rail, noise emissions are highly dependent on the class and number of locomotives, and on 
the number and the length of wagons.  For specific freight projects, actual train noise levels should be 
measured wherever possible.  In other situations, the best available reference data should be used.  
Consideration should also be given to likely improvements in the locomotive fleet as older locomotives 
are progressively taken out of service. 
 
Traffic conditions 
 
For road traffic, the speed of the vehicles would normally be taken as the posted traffic speed.  In 
some instances, the average speed of vehicles is provided with the traffic count data and can be used 
for greater accuracy. 
 
For electric rail, typically the design speed is used in modelling, ranging from a speed of 110 km/h to 
130 km/h.  Posted speeds can also be used where this applies.  For instance, passenger trains may 
be reduced to 80 km/h around bends or on the approach to stations. 
 
For freight rail, the noise can vary significantly depending on speed, locomotive notch setting and 
whether the locomotives and/or wagons are being used for braking.  Unless detailed information is 
available from the rail operator, a conservative or worst-case scenario should be assumed.  Noise 
from train horns is not to be included in the assessment. 
 

Road or rail conditions 
 
For road traffic, the road surface makes a significant difference to noise emissions, although the effect 
of this can vary over time.  The accepted corrections for some typical road surfaces are shown in 
Table 3. 
 
Table 3 
Road Surface Correction 
14 mm Chip Seal +3.5dB 
10 mm Chip Seal +2.5dB 
5 mm Chip Seal +1.5dB 
Dense Graded Asphalt 0.0dB 
Novachip -0.2dB 
Stone Mastic Asphalt -1.5dB 
Open Graded Asphalt -2.5dB 

 
For rail traffic, the prediction algorithms are likely to have in-built corrections for the curvature of the 
track (tight bends result in wheel squeal and increased noise), track construction (continuously welded 
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track, timber or concrete sleepers, ballast, etc) and whether it is on a bridge (steel is noisier than 
concrete) or a crossover (break in track). 
 
Source heights 
 
Unless otherwise determined by a competent person for specific situations, the noise source heights 
in Table 4 should be used as defaults: 
 
Table 4 
Vehicle Height 
Passenger vehicles (Austroads Class 1 and 2) +0.5m 
Heavy vehicles (Austroads Class 3 and up) engine +1.5m 
Heavy vehicles (Austroads Class 3 and up) Exhaust +3.6m 
Passenger rail +0.8m 
Freight rail locomotive +4.0m 
Freight rail wagons +0.8m 

 
For the CoRTN algorithms, it is recommended that noise level corrections of -0.8dB and -8dB be 
applied to heavy vehicle engines and exhaust systems respectively, relative to the source sound 
power level of passenger vehicles. 
 

Receiver locations 
 
Receiver heights for noise predictions are to be 1.4 m above floor level. 
 
For new/upgraded road and rail projects, the assessment at existing noise-sensitive premises is to be 
limited to the most exposed habitable façade, at ground floor level only. 
 
For new noise-sensitive development, noise levels are to be calculated at the most exposed habitable 
façade2, at heights of 1.4 m above all proposed floor levels. 
 
General 
 
Other information such as cadastral and topographical data, and house locations, can become inputs 
to a predictive noise model.  In most cases this information can be obtained from the Department of 
Land Information (DLI), depending on the scale of the project.  Similarly, the 3-dimensional road or rail 
design may be available from the proponent or from DLI. 
 
Where noise-sensitive development is affected by both road and rail noise, the noise levels from each 
transport mode should be assessed separately, and individually compared to the policy criteria. 
 
Although the details outlined in section 3 should assist in standardising traffic noise assessment 
methodologies, slight variations in output should be expected.  Transport noise assessment reports 
should therefore be as detailed as possible and clearly specify the measurement methodology and 
modelling assumptions. 
                                                   
2 The most exposed habitable façade would not include the wall or door of an enclosed carport or the like 
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A guide as to the content that should be included in a detailed assessment report is given in Appendix 
1. 
 
Detailed assessments should always be carried out by a “competent person” (see Appendix 2). 
 
 
4. Strategies for managing impacts 
 
4.1 Noise-compatible land use planning 
 
Noise-compatible land use planning is planning that eliminates or reduces the impact of transport 
noise on developments adjacent to major transport corridors.  It involves applying the following 
principles: 
 

• increasing the spatial separation between major transport corridors and noise-sensitive 
development; 

 
• encouraging the use of non-sensitive land uses adjacent to major transport corridors; 

 
• using the front row of buildings to shield noise-sensitive development from transport noise; and  

 
• specifying acoustic design principles for noise-sensitive buildings within transport noise 

affected zones. 
 
Since noise-compatible land use planning is a means of avoiding, or at least minimising, the problem 
of transport noise, it can be a very cost-effective means of noise management. 
 
Noise-compatible land use planning can also reduce the requirement for transport noise barriers, 
thereby improving overall planning outcomes. 
 
State and local governments are encouraged to practise noise-compatible land use planning within the 
vicinity of major transport corridors.  State and local governments should use their powers to regulate 
land development so that noise-sensitive developments are not located in the vicinity of a major 
transport corridor, insofar as that is practical.  Where noise-sensitive development in transport noise 
affected areas is unavoidable, then the development should be planned, designed, and constructed in 
such a way that minimises noise impacts. 
 
The Liveable Neighbourhoods policy specifies that subdivision layouts abutting arterial roads or 
railways should provide lots capable of accommodating: 
 

• non-residential uses that provide a shield to residential uses behind; 
• home-business uses with the workplace providing the buffer; 
• dwelling layouts that locate the more noise-sensitive rooms away from the noise source; and 
• other noise mitigation measures. 

 
Planners and developers should consult with DPI, local government and transport infrastructure 
providers at an early stage in the development process to ensure that structure and subdivision plans 
adequately address noise concerns and protect major transport corridors. 
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4.1.1 Spatial separation 
 
The first principle of noise-compatible land use planning is to increase the spatial separation between 
major transport corridors and noise-sensitive development.  For example, doubling the distance from 
the transport corridor to the receiver from 20 metres to 40 metres will typically provide about a 3dB 
noise reduction.  However, distance separation is not as effective as other noise reduction measures.  
Achieving the noise target through separation distance alone will generally require large buffer zones, 
which are likely to be impractical in many urban contexts.  Distance separation is therefore better 
suited to rural areas, where there is less concern about land availability and value. 
 
Nevertheless, the concept of spatial separation also has application to urban areas.  For example, 
consider a proposed residential development located next to a district distributor road estimated to 
carry 30 000 vehicles per day in the year 2029.  Using Table 1.3 of Appendix 3, if the distance 
between the road and the nearest residences was 30 metres the estimated day time noise level would 
be 63dB(A), which exceeds the noise limit in the policy.  However, if the separation distance could be 
increased to 50 metres, (for example, by introducing a service road between the district distributor and 
the residences), then the noise level (60dB(A)) would be at the “margin”, and the Package A “deemed-
to-comply” building measures could be implemented in order to comply with the policy. 
 
With respect to railway lines used solely for passenger services, inclusion of a road fronting the 
railway reserve provides both a good noise (and vibration) buffer and a more pleasant visual outlook 
for the passengers. The width of the frontage road reserve should comply with Liveable 
Neighbourhoods guidelines, and it would depend on traffic volumes and street type and function.  This 
separation approach works well in combination with the noise barrier effect created by placing the 
railway in a shallow cutting. 
 
For railway lines used for freight purposes, spatial separation is important from the noise and vibration 
viewpoint, although different considerations apply in terms of visual impacts.  
 
There are other mechanisms for increasing separation distances in an urban environment, such as 
inserting a dual use pathway or a planting buffer between residences and major roads or railways.  In 
some cases it may also be appropriate to locate open space, including parks, playgrounds and natural 
bushland adjacent to the transport corridor, thereby creating a natural buffer to residences. 
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Figure 1 – Public open space being used to create a buffer alongside the Eastlink project (Vic) 
(Source: Eastlink) 

 
4.1.2 Zoning 
 
Zoning mechanisms can also be used to protect residential communities from transport noise by 
permitting only non-sensitive land uses within the buffer zone of the transport corridor.  Appropriate 
non-sensitive land uses can include commercial uses such as shopping centres and other forms of 
retail use, offices, recreation and light industry.  Often such an approach is synergistic, as these land 
uses can benefit from their proximity and visibility to the road or railway while providing protection to 
the noise-sensitive uses behind them. 
 



                   

 17 

 
 
Figure 2 – Example of noise-compatible zoning, using a public garage as a buffer to nearby residential 

development 
(Source: FHWA, “The Audible Landscape”) 

 
Retail, office spaces and intensive leisure facilities are particularly suited to areas immediately 
surrounding train and other transit stations.  Such land uses can help support transit-oriented 
development by providing places that are destinations, as well as points of departure for public 
transport.  Successful examples are seen at Cockburn Central and Joondalup train stations. 
 
It is acknowledged that there may be limited opportunities to avoid incompatible zonings, particularly 
where noise-sensitive developments have already occurred or urban consolidation objectives need to 
be met.  Where residential development near a major transport corridor is unavoidable, the layout and 
design of the front row of houses should maximise shielding to the houses behind.  In such cases the 
application of higher densities alongside the transport corridor may assist in the amelioration of noise. 
 
4.1.3 Buildings as shields 
 
Due to their height and closer spacing, high density developments such as townhouses or apartments 
can offer a high degree of noise protection to the remainder of the development.  Figure 3 presents a 
Victorian example where a reduction of more than 10dB was achieved through effective acoustic 
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shielding.  Higher density developments also tend to provide an opportunity for quiet house design 
principles to be applied in a more cost-effective manner. 
 
Encouraging non-sensitive land use and higher residential densities adjacent to major transport 
corridors is consistent with the principles of Network City, Transit Oriented Development and Liveable 
Neighbourhoods in that it provides opportunities for a range of housing densities and a variety of 
housing types, and encourages mixed use activity centres that offer employment opportunities. 
 

 
 

 
Figure 3 – Examples of using built form to provide noise shielding 

(Source: Austroads, “Modelling, Measuring and Mitigating Road Traffic Noise”) 
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4.1.4 Acoustic design principles 
 
Any residential or other buildings used to shield a development or left exposed to high transport noise 
levels must incorporate appropriate noise control principles in their design to ensure adequate internal 
noise levels.  Development controls may relate to the layout, orientation, height, design and acoustic 
insulation of new buildings such that they minimise the potential for transport noise impacts. 
 
As a general planning principle it is desirable for buildings to face onto the street.  However, this may 
not be practical or desirable under this policy along major roads or railways, where the necessary 
buffer distances for noise cannot be provided.   
 
As a guide, where a noise-sensitive lot is located within an area that exceeds the noise limit it will be 
preferable for the building to back onto the major transport corridor and to engage with the 
neighbourhood on the other side of the building.  This is because the site is likely to require screening 
by a transport noise barrier, which would be difficult to address on the front façade, and because in a 
noise zone it is desirable for windows and balconies to be minimised as far as practicable3, on the 
façade of the building facing the corridor.  For residences where the transport noise level is within the 
margin a street frontage can be maintained provided that suitable quiet house design principles are 
employed. 
 
Acoustic design guidelines for buildings generally require: 
 

• the building to be set back from the transport corridor as far as possible; 
• the building to shape away from the corridor (see Figure 4); 
• the building to shield courtyards and open space areas from the corridor; 
• noise sensitive spaces, such as bedrooms, to be shielded from noise by positioning less 

sensitive spaces, such as the garage, bathrooms and laundry, closer to the corridor; 
• screen walls to be used to protect small outdoor areas or to shield windows; and 
• the use of upgraded construction materials such as thicker glass and acoustic door and 

window seals. 
 

                                                   
3 The minimum requirements of the Building Code of Australia must still be met, particularly as they relate to natural lighting 
and ventilation. 
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Figure 4 – Acoustic design for the effective orientation and shape of buildings  
in transport noise affected zones 

(Source: US Department of Housing and Urban Design, “Noise Guidebook”) 

 
Further information about quiet house design principles is located in section 4.4 of these guidelines 
and the “deemed-to-comply” noise insulation packages specified in section 4.5.  The document 
"Reducing Traffic Noise - A Guide for Homeowners, Designers and Builders" also provides 
appropriate guidance on site planning, housing design and building techniques to reduce road traffic 
noise.  It can also be applied to rail noise. 
 
It is recognised that in some cases acoustic design principles may contradict the built form guidelines 
for residential development identified in the Residential Design Codes of Western Australia (R-Codes).  
For example, the R-Codes put limits on the proportion of frontage that can be used as a garage and 
the height of street walls.  Where inconsistencies arise between the R-Codes and the acoustic design 
principles of this policy, detailed area plans may be used to override the R-Codes and strike a 
reasonable balance between the intent of the R-Codes and the need for noise protection within a high 
traffic noise environment.  Councils may also elect to adopt local planning policies to vary certain code 
provisions and therefore address the acoustic design of buildings in transport noise-affected areas. 
 
In summary, the steps for developers and planners to follow in implementing noise-compatible land 
use planning principles are: 
 

• Identify the area of land affected by transport noise.  Clearly identify the land that is above the 
noise "limit" and the land area between this and the noise "target". 

 
• Determine appropriate land uses within the transport noise affected area.  If necessary, review 

and/or seek an amendment to schemes, including amending permissible zonings or residential 
densities. 
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• Exercise appropriate development control within the transport noise affected area.  This would 
normally occur through the structure planning or subdivision stages and may require the 
production of special design guidelines or detailed area plans for development within the noise 
affected area.  Development controls might include the layout, orientation, height, design and 
acoustic insulation of new buildings to minimise the potential for noise impacts. 

 
• Ensure that development conditions are exercised through the building approvals process.  

Check that subdivision layouts clearly and accurately identify noise-affected lots and that 
notifications are placed on the titles of these lots.  Check site-specific development approval 
conditions specified through the building approval process, specifically in relation to quiet 
house design measures.  

 
4.2 Road and rail infrastructure design 
 
These guidelines are not intended to address the issue of noise mitigation through infrastructure 
design in detail, as this is normally the responsibility of transport infrastructure providers.  Control of 
noise through road and rail infrastructure design will require action by, or the agreement of, the 
relevant transport infrastructure agency, and would normally be undertaken in line with the initial 
project construction or a subsequent major redevelopment of the relevant infrastructure. 
 
For the purpose of completeness, the key noise mitigation options available to transport infrastructure 
providers at the transport infrastructure design stage are briefly summarised here: 
 
Route selection Selecting a route alignment for a new road or railway that maximises 

separation distances from existing or future noise-sensitive land uses is 
critical to achieving overall noise management outcomes. 

 
Vertical alignment  The design of the vertical alignment of new roads or railways can 

significantly reduce noise by using natural topographical features to 
shield the transport corridor.  A new road or railway that is designed to 
be in a cutting, with a finished surface below natural ground level, can be 
significantly quieter. 

 
Reserve width  Acquiring or preserving adequate space in the corridor reserve is 

important to ensure that suitable set back distances to receivers can be 
achieved and that, if necessary, bunds and barriers can be constructed 
close to either the source or receiver, but preferably close to the source. 

 
Low-noise road surfaces Low-noise road surfaces can be an effective noise mitigation tool for 

roads carrying traffic at high speeds where tyre noise tends to dominate.  
Open graded asphalt can be up to 3dB(A) quieter than standard asphalt 
pavement types.  Chip seal surfaces are noisier.  (See also Table 3) 

 
Quiet railway tracks Noise generated by the wheel/rail interaction is strongly influenced by 

the design and roughness of the track.  Generally speaking care should 
be taken to smooth track joints and to eliminate crossovers and turnouts 
in noise-sensitive areas. 
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Reducing speeds  Transport noise is strongly related to vehicle speeds.  Therefore, 
reducing vehicle speeds in noise sensitive areas can be an effective 
form of noise mitigation for both road and rail.  As a rough indicator, a 10 
per cent reduction in vehicle speeds will produce about a 1.5dB noise 
reduction. 

 
Minimising gradients As motor vehicles and trains go up gradients their engines work harder, 

producing more noise, and on steep down gradients braking noise may 
be an issue.  Reducing gradients can therefore reduce noise.  As a 
guide, a 5 per cent reduction in road gradient can reduce noise levels by 
about 1.5dB. 

 
Eliminating tight rail curves Rail squeal can be a significant source of noise annoyance and can be 

eliminated in design by avoiding tight curves. 
 
For existing major transport corridors or where ongoing noise management is needed in the operation 
of new corridors, other options for treating noise at the source may be needed.  Longer term noise 
strategies may also be required.  These might include: 
 

• quieter vehicle standards; 
• reducing the number of vehicles (e.g. by encouraging public transport, cycling and walking); 
• vehicle restrictions (e.g. restricting heavy vehicle access or imposing night time curfews on 

freight rail); 
• road or track maintenance (including vehicle maintenance for rail); 
• installing road traffic calming devices; and 
• posting signage (e.g. engine brake noise signs). 

 
4.3 Transport noise barriers and bunds 
 
Transport noise barriers can be a very effective form of noise mitigation where there is limited space 
between the transport corridor and adjoining residences.  In the case of new developments near an 
existing major road or railway, barriers can also help to maximise the development potential by 
significantly reducing buffer distances to noise-sensitive land uses. 
 
Noise barriers can take the form of walls, earth bunds, solid property fences or a combination of these. 
 
4.3.1 Acoustic considerations 
 
Acoustically the effectiveness of a barrier depends on its height, location, length and density.  The 
acoustic requirements of a transport noise barrier should always be specified or reviewed by a 
“competent person” (See Appendix 2 for definition). 
 
Noise barriers will typically reduce transport noise levels by between 5 and 10dB, depending on the 
design of the barrier and the topography of the site.  Table 5 provides a guide to the level of noise 
attenuation that can be expected from transport noise barriers of various heights. 
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Table 5 
Noise Reduction Degree of difficulty to achieve Typical Height of Barrier 

5dB Readily achievable 2 metres high 
10dB Attainable Up to 5 metres high 
15dB Very difficult Up to 8 metres high 
20dB Nearly impossible Greater than 8 metres high 

 
As a general rule, a 5dB reduction can be readily achieved by eliminating the “line of sight” between 
the noise receiver and the traffic source.  Beyond that, an additional noise reduction of about 1.5dB 
can be achieved for every 1 metre of added barrier height.  Up to 10dB noise reduction is normally 
attainable with reasonable height barriers.  Achieving a 15dB reduction with a transport noise barrier is 
usually very difficult and is commonly associated with high barriers. 
 
Low transport noise barriers, those less than 2 metres high, should be used with caution.  While low 
barriers may be effective at reducing noise from sources close to the ground, such as noise from the 
wheels of passenger cars or freight wagons, they are likely to have no effect on elevated noise 
sources such as the exhausts of trucks or locomotives, so these elevated sources will tend to 
dominate the received noise environment. 
 
The most effective place to position a transport noise barrier is generally as close as possible to the 
road or railway, as this will tend to reduce the overall height of the barrier required to attenuate traffic 
noise.  However, construction of such barriers is usually limited to transport infrastructure providers, 
who can operate within the province of the road or railway reserve. 
 
Often an equivalent level of performance can be achieved by placing the barrier close to the receiver.  
For new land development projects adjacent to a major transport corridor, this will typically take the 
form of an estate wall built on the side of the development facing the transport corridor. 
 
A barrier placed close to a receiver may also be a cost-effective option where isolated properties 
require noise protection, such as in rural-residential areas. 
 
Barriers located midway between the transportation source and the noise receiver will generally 
provide the lowest level of protection. 
 
These broad principles apply to situations where the source is level with the receiver, or where the 
road or railway is elevated.  If the road or railway is in a cutting, the most effective position to place a 
barrier is at the top of the cutting.  Figure 5 gives examples of the most effective barrier locations. 
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Figure 5 – Effective barrier locations for cut and fill sections 
(Courtesy Lloyd George Acoustics) 

 
To minimise the transmission of noise around the ends of a transport noise barrier, it should generally 
be long enough to subtend an angle of 160° from the receiver to the road or railway.  That is, the 
barrier should extend four times as far as the distance from the receiver to the barrier in each 
direction.  This results in a barrier with a total length of eight times the distance from receiver to barrier 
(See Figure 6). 
 
The length of the barrier can be effectively reduced by moving the barrier closer to the receiver or by 
bending the ends of the barrier away from the road or railway. 
 
 

 
Figure 6 – Reduction of barrier length through end treatment  

(Source: Kotzen & English, Environmental Noise Barriers) 
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A gap, break or opening in a barrier can dramatically reduce the acoustic performance.  To maintain 
the performance of a barrier, an overlapping section of barrier should be constructed to cover the gap.  
As a guide, the length of the overlapping barrier should be at least three times the width of the gap, 
with care taken to avoid reflected noise.  Figure 7 illustrates an overlapping section of barrier. 
 

 
Figure 7 – Overlapping barrier section to cover gap 

(Source: Kotzen & English, “Environmental Noise Barriers”) 

 
Barriers can be made from a range of materials including precast concrete panels, brickwork, 
limestone blocks, concrete blockwork, timber, transparent acrylic panels, fibre cement panels, 
recycled plastic, and metal sheeting. 
 
It is generally recommended that barriers for transport noise have a minimum surface density of at 
least 10 kg/m2 to reduce the volume of noise passing through the barrier. 
 
Adequate surface densities can be readily achieved using standard masonry or concrete building 
elements.  Fibre cement sheeting is also a common transport noise barrier material. 
 
Timber barriers are often used in roadside situations.  However, care must be taken to ensure that 
warping or cracking of the timber does not affect the acoustic performance of the barrier over the 
course of its service life.  Timber palings must be lapped and should have a minimum thickness of 20 
mm for softwood palings and 12 mm for hardwood palings. 
 
Where a high barrier performance is required and where low frequency sound attenuation is 
necessary, materials with surface densities greater than 15 kg/m2 should be used.  This may be 
applicable for freight rail, for roads with a high percentage of heavy vehicles, or in situations in which 
the barrier is required to achieve a high degree of noise reduction (i.e. greater than 10dB). 
 
If only a modest noise reduction of less than 5dB is required, lighter weight materials may be 
acceptable. 
 
Where barriers are located on both sides of the transport corridor care must be taken to avoid the 
impact of reflected noise.  It may be necessary to apply an absorptive surface treatment to the inside 
face of the barrier, i.e. the side facing the transportation corridor.  Absorptive barrier treatments may 
also be appropriate where the corridor carries a number of long and high-sided vehicles, such as 
freight rail, because noise reflections can be generated between the vehicle and a reflective barrier. 
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Where space permits, earth bunds may be considered instead of, or in combination with, barrier walls.  
While earth bunds can often be incorporated in the earthworks for a project, they do have a 
considerable footprint, which must be able to be accommodated in the space between the road or 
railway and the noise-sensitive receivers.  (See Table 6). 
 
 
Figure 8 illustrates typical noise bund details showing batters.  
 

 
 
 

 
 

Figure 8 – Typical noise bund showing batters 
(Courtesy Main Roads Western Australia) 

 
Earth bunds should generally have side slopes no steeper than 1 (vertical) in 3 (horizontal), although 
this varies according to conditions such as soil type.  (See Table 6 below).  Generally a level top of a 
least 2 metres is required and a minimum distance between the toe of the bund and the receiver of 1 
metre.   
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Table 6 
Material Maximum slopes 

(H to V) 
Loose sands 3 to 1 
Silty and clayey soils, sand-clay mixtures 2 to 1 
Loose gravels and sandy gravels 1.5 to 1 

 
Table 7 provides the minimum horizontal space requirements for earth bunds of various heights. 
 
Table 7 

Vertical Height of 
Earth Bund 

Desirable Horizontal 
Space Requirement 

Minimum Horizontal 
Space Requirement 

2 m 17 m 15 m 
3 m 23 m 21 m 
4 m 29 m 27 m 
5 m 35 m 33 m 
6 m 41 m 39 m 
7 m 47 m 45 m 
8 m 53 m 51 m 

 
Although it is often overlooked, bunds will often need to be built slightly higher than an equivalent 
vertical wall because the effective barrier edge, the top of the bund, cannot be placed as close to the 
noise source. 
 
Structural retaining of the soil may enable steeper vertical slopes to be constructed, thereby reducing 
space requirements and bringing the bund closer to the road or railway edge, or enabling the retention 
of mature trees on lower slopes. 
 
4.3.2 Other practical considerations 
 
In addition to the main acoustic requirements of a transport noise barrier, a number of other practical 
considerations need to be addressed in the barrier design.  These include concerns relating to 
aesthetics, views, scale, shading, maintenance, graffiti, safety, security and cost. 
 
Where the noise level predicted from a new railway or major road lies below the “limit”, the proponent 
is encouraged to consult with the community as to the optimum noise barrier solution.  Acoustic 
considerations require that barriers should generally be not less than about 2.4 metres high.  While 
visual, cost and other considerations become significant at heights above about 4 metres, these 
impacts can often be minimised through careful design.   
 
Some solutions are presented in Appendix 5.  
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4.4 "Quiet House" design 
 
Where all practicable steps to avoid or minimise transport noise have been taken but the external 
noise levels impacting on proposed noise-sensitive developments are predicted to exceed the “target” 
level criteria, specific noise amelioration measures should be considered in conjunction with the 
development of new buildings.  The purpose of these measures is to: 
 

• provide for at least one protected outdoor area; and 
• minimise the extent of noise insulation needed in order to meet the indoor noise level 

standards.   
 
4.4.1 Design and construction considerations 
 
Measures that should be considered in order to ameliorate the impact of transport noise include: 
 

• Screen walls:   
Designing walls to screen part or all of the affected property; 
 

• Outdoor living areas:   
Locating outdoor living areas so as to maximise the screening effects of buildings and any 
barrier walls; 
 

• Interior layout:   
Locating the most noise-sensitive activity spaces (bedrooms, living, entertainment, kitchen, 
dining) so as to minimise the intrusion of noise into such spaces; 
 

• Openings to habitable rooms: 
Using upgraded glazing and, where necessary, limiting the size and height of openings to 
habitable rooms, to limit noise intrusion.  

 
Screen walls 
 

Where development backs onto a major transport corridor and from which access is not permitted, it is 
normal practice to provide for a continuous wall along the property boundary in conjunction with the 
original subdivision of the land.  The height and construction of such walls as well as their continuity 
are critical to their effectiveness in reducing noise intrusion.  In flat terrain they should normally have a 
minimum height of around 2.4 metres in order to provide an effective noise screen for immediately 
adjacent outdoor living areas and adjacent ground floor openings to habitable rooms (see section 4.3). 
 
Where a continuous screen wall is not practicable - for example, where a development faces a major 
transport corridor - screen walls generally need to have return sections to enclose the area that is 
intended to be protected. 
 
In general, screen walls will be ineffective at reducing noise levels above ground floor level, and where 
multi-storey buildings are proposed, appropriate noise reduction measures need to be incorporated in 
the design and construction of the walls of the building themselves.  Such noise reduction measures 
will also be required for those walls or wall sections for which screening is impractical, which will 
generally include walls facing transport corridors from which vehicular access is provided. 
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While screen walls can detract from the visual amenity of the transport corridor and any adjacent 
access road, this can be minimised by the appropriate design and landscaping.  This usually involves 
some degree of articulation or visual relief, coupled with suitable planting to reduce the adverse visual 
impact of the walls and minimise their attraction as the object of graffiti.  It should be noted, however, 
that landscape planting alone is relatively ineffective at reducing noise transmission, and it should be 
seen only as a visual amenity measure. 
 
 
Outdoor living areas 
 
In many ways, outdoor living areas are the most susceptible to noise from adjacent transport corridors 
as they are by their nature open and therefore difficult to protect.   
 
Unless such areas can be effectively enclosed by screen walls, they should be located on the opposite 
side of the building from the transport corridor, i.e. furthest away from the noise source and screened 
from the noise source by the building itself.  This arrangement should generally be sought for 
residential development that faces a major transport corridor, including property that is separated from 
the corridor by an access road.   
 
The impact of noise in relation to outdoor living can also be reduced by a choice of housing that places 
less emphasis on outdoor living areas.  This is the case under the medium density codes, and in 
particular for areas coded R50 and above, where an outdoor living area of only 16 m2 applies 
compared with a minimum of 30 m2 or more under the low density codes. 
 
Interior layout 
 

Noise-sensitive spaces such as bedrooms, dedicated entertainment rooms and living areas should be 
situated away from the source of noise where possible, and preferably separated from such sources 
by service areas such as garages, store rooms, bathrooms and laundries.  Where these measures are 
impractical, consideration needs to be given to the design and use of openings, particularly those to 
habitable rooms. 
 
Openings to habitable rooms 
 
The policy requires that where practicable, buildings should be designed and constructed so as to 
ensure that indoor noise levels of affected noise-sensitive premises accord with the criteria in the 
policy.   
 
The most common approaches to acoustic treatment of the building envelope are: 
 

• providing mechanical ventilation or airconditioning so windows can remain closed;  
• upgrading glazing thickness; 
• improving doors that open from habitable rooms to outdoors; and 
• improving roof insulation. 

 
The extent of noise insulation needed at the openings to habitable rooms will depend on how 
successful the “quiet house” measures have been in reducing outdoor noise levels.  Where outdoor 
noise levels are above the “target” level, by no more than 8dB(A), these guidelines propose two 
“deemed-to-comply” packages that may be implemented to ensure the indoor noise standards are met 
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for residential development without requiring detailed specification.  At higher noise levels, specialist 
acoustic advice will be needed.   
 
It should be noted that where noise levels are above the “target”, it will not be possible to meet the 
indoor noise levels standards without windows being closed.  This means providing mechanical 
ventilation or airconditioning. 
 
These issues are discussed in section 4.5 below.  
 
4.4.2 Other design considerations 
 

Care needs to be taken with the integration of the foregoing measures with other design requirements 
to ensure that safety, functionality and energy efficiency are not compromised in the pursuit of noise 
reduction.  For example, designs with climate requirements may suggest a need for the location of 
living areas and/or orientation of openings that are not conducive to noise amelioration.  In such 
circumstances, additional measures may be necessary to provide a satisfactory level of noise 
reduction, or it may be necessary to accept some compromise in relation to either or both of the 
conflicting design requirements. 
 
In cases in which new living and sleeping areas are to be located in close proximity to a railway or 
major road, consideration also needs to be given to reducing the maximum passby noise levels, in 
addition to the “average” LAeq noise levels, to acceptable levels.  This may be done in consultation with 
the Department of Environment and Conservation. 
 
4.5 Noise insulation – “deemed to comply” packages for residential development 
 
The following “deemed-to-comply” packages outline noise insulation measures designed to ensure 
that the indoor noise standards in the policy are achieved for residential developments in areas where 
outdoor noise levels will exceed the “target” noise levels by up to 8dB(A).  These packages have been 
designed for developments adjacent to major roads and passenger railways, where noise levels are 
likely to be higher during the day than at night.  In the case of freight rail, where noise levels are likely 
to be fairly constant over the 24-hour period, these packages can be adapted.  See section 4.8 of the 
guidelines for guidance on developments adjacent to freight railways.  
 
The deemed-to-comply specifications are intended to simplify compliance with the noise criteria, and 
the relevant package should be required as a condition of development.  However, this should not 
remove the option to pursue alternative measures or designs.  Departures from the deemed-to-comply 
specifications need to be accompanied by acoustic certification from a competent person, to the effect 
that the development will achieve the requirements of the policy. 
 
Superior construction standards, such as those specified in the deemed-to-comply packages, are now 
becoming more prevalent in residential buildings; and they do not significantly increase the cost of 
building.  A similar standard of construction has been recommended by the Western Australian 
Planning Commission for new housing in areas forecast to be seriously affected by aircraft noise.4  
That recommendation followed a comprehensive assessment of the efficacy and costs of noise 
attenuation measures, taking into account the recent changes in industry building standards as well as 
changes to the Building Code of Australia. 
                                                   
4 Statement of Planning Policy No 5.1, Land Use Planning in the Vicinity of Perth Airport and the accompanying report on 
Aircraft Noise Insulation for Residential Development in the Vicinity of Perth Airport, February 2004. 
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Where transport noise levels are more than 8dB above the noise “target”, i.e. 3dB above the noise 
“limit”, or where noise-sensitive development other than residential is proposed, a detailed 
assessment should be prepared by a competent person.  The report should specify the level of noise 
reduction required and the noise insulation measures needed to comply with the policy.  The approval 
may require that the construction drawings be checked for compliance with the detailed assessment, 
and that follow-up verification be carried out to certify compliance.  
 
4.5.1 Package A: noise levels within the “margin” 
 
The following noise insulation package (Table 8) is designed to meet the indoor noise standards for 
residential developments in areas adjacent to major roads or passenger railways where noise levels 
exceed the noise “target” but are within the ”limit”.   
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Table 8 
Area type Orientation Package A measures 
Indoors 

Facing road/rail 
corridor 

• 6 mm laminated glazing 
• Casement or awning windows 
• No external doors 
• Closed eaves  
• No vents to outside walls/eaves 
• Mechanical ventilation/airconditioning 

(see 4.5.3) 

Side-on to corridor 
• 6 mm laminated glazing  
• Closed eaves 
• Mechanical ventilation/airconditioning 

Bedrooms 

Away from corridor No requirements 

Facing corridor 

• 6 mm laminated glazing 
• Casement or awning windows 
• 35 mm (minimum) solid core external 

doors with acoustic seals6  
• Sliding doors must be fitted with 

acoustic seals 
• Closed eaves  
• No vents to outside walls/eaves 
• Mechanical ventilation/airconditioning 

Side-on to corridor 
• 6 mm glazing 
• Closed eaves 
• Mechanical ventilation/airconditioning 

Living and work areas5 

Away from corridor No requirements 

Other indoor areas Any No requirements 

Outdoors 

Facing corridor 

Side-on to corridor 

• Minimum 2.0 m high solid fence (e.g. 
Hardifence, pinelap, or Colorbond) 

• Picket fences are not acceptable Outdoor living area7 

Away from corridor No requirements 
 

                                                   
5 These deemed-to-comply guidelines adopt the definitions of indoor spaces used in AS 2107-2000.  A comparable 
description for bedrooms, living and work areas is that defined by the Building Guide of Australia as a “habitable room”.  The 
Building Guide of Australia may be referenced if greater clarity is needed.  A living or work area can be taken to mean any 
“habitable room” other than a bedroom.  Note that there are no noise insulation requirements for utility areas such as 
bathrooms.  The Building Guide of Australia describes these utility spaces as “non-habitable rooms”. 
6 Glazing panels are acceptable in external doors facing the transport corridor.  However these must meet the minimum 
glazing requirements. 
7 The Policy requires that at least one outdoor living area be reasonably protected from transport noise.  The protected area 
should meet the minimum space requirements for outdoor living areas, as defined in the Residential Design Codes of 
Western Australia. 
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4.5.2 Package B: noise within 3dB above the “limit” 
The following noise insulation package (Table 9) is designed to meet the indoor noise standards for 
residential developments in areas adjacent to major roads or passenger railways where transport 
noise levels exceed the noise "limit" but by no more than 3dB (See Table 1 in policy). 
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Table 9 
Area type Orientation Package B measures 
Indoors 

Facing road/rail 
corridor 

• 10 mm laminated glazing 
• Casement or awning windows 
• No external doors 
• Closed eaves  
• No vents to outside walls/eaves 
• Mechanical ventilation/airconditioning (see 4.5.3) 

Side-on to corridor 

• 6 mm laminated glazing 
• Casement or awning windows 
• Closed eaves 
• Mechanical ventilation/airconditioning 

Bedrooms 

Away from 
corridor No requirements 

Facing corridor 

• 10 mm laminated glazing 
• Casement or awning windows 
• 40 mm (minimum) solid core external doors with acoustic 

seals9  
• Sliding doors must be fitted with acoustic seals 
• Closed eaves  
• No vents to outside walls/eaves 
• Mechanical ventilation/airconditioning 

Side-on to corridor 

• 6 mm laminated glazing 
• Casement or awning windows 
• Closed eaves 
• Mechanical ventilation/airconditioning 

Living and work 
areas8 

Away from 
corridor No requirements 

Other indoor areas Any No requirements 
Outdoors 

Facing corridor 

Side-on to corridor 

• Minimum 2.4 m solid fence (e.g. brick, limestone or 
Hardifence) 

• Colorbond and picket fences are not acceptable Outdoor living area10 
Away from 
corridor No requirements 

 
4.5.3 Mechanical ventilation/airconditioning 

                                                   
8 These deemed-to-comply guidelines adopt the definitions of indoor spaces used in AS 2107-2000.  A comparable 
description for bedrooms, living and work areas is that defined by the Building Guide of Australia as a “habitable room”.  The 
Building Guide of Australia may be referenced if greater clarity is needed.  A living or work area can be taken to mean any 
“habitable room” other than a bedroom.  Note that there are no noise insulation requirements for utility areas such as 
bathrooms.  The Building Guide of Australia describes these utility spaces as “non-habitable rooms”. 
9 Glazing panels are acceptable in external doors facing the transport corridor.  However these must meet the minimum 
glazing requirements. 
10 The Policy requires that at least one outdoor living area be reasonably protected from transport noise.  The protected area 
should meet the minimum space requirements for outdoor living areas, as defined in the Residential Design Codes of 
Western Australia. 
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Where outdoor noise levels are above the “target”, both packages A and B require mechanical 
ventilation or airconditioning to ensure that windows can remain closed in order to achieve the indoor 
noise standards.    
 
In implementing packages A and B, the following need to be observed: 
 

• Evaporative airconditioning systems will meet the requirements for packages A and B provided 
attenuated air vents are provided in the ceiling space.  Without such vents, these systems 
require windows to remain open. 

• Refrigerative airconditioning systems need to be designed to achieve fresh air ventilation 
requirements. 

• Air inlets need to be positioned facing away from the corridor where practicable. 
• Ductwork needs to be provided with adequate silencing, particularly in higher noise areas, to 

prevent noise intrusion. 
 
4.6 Reasonable and practicable considerations 
 
The policy requires consideration and implementation of all “reasonable” and “practicable” noise 
mitigation measures to achieve the noise target and acceptable indoor noise levels.  Where it can be 
demonstrated that it is neither practicable nor reasonable to reduce noise levels to the noise target, 
then higher noise levels may be acceptable, but longer term noise management strategies may need 
to be considered. 
 
“Practicable” considerations for the purposes of the policy normally relate to the engineering aspects 
of the noise mitigation measures under evaluation.  These may include: 
 

• limitations of the different mitigation measures to reduce transport noise; 
• safety issues (such as impact on crash zones or restrictions on road vision); 
• topography and site constraints (such as space limitations); 
• drainage requirements; 
• access requirements (for driveways, pedestrian access etc); 
• maintenance requirements; and 
• suitability of the building for acoustic treatments. 

 
For example, if there is insufficient space between a road and a residence then it would not 
practicable to build an earth bund as a noise mitigation measure, given the technical requirements for 
the bund to be built at a certain slope. 
 
See also the definition of “practicable” in the Environmental Protection Act 1986

11. 
 
“Reasonableness” considerations, for the purposes of the policy, would be based on understanding 
and balancing a range of factors, and then agreeing on the best overall outcome, taking a triple bottom 
line approach to the assessment of these factors. 
 
A judgment about whether a noise mitigation measure is reasonable might include a consideration of: 
                                                   
11  “Practicable” is defined in the Environmental Protection Act 1986 to mean “reasonably practicable having 
regard to, among other things, local conditions and circumstances (including costs) and to the current state of 
technical knowledge”. 
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 the noise reduction benefit provided; 
 the number of people protected; 
 the cost of mitigation; 
 existing and future noise levels, including changes in noise levels; 
 community views and impacts; 
 aesthetic and visual impacts; 
 compatibility with other planning policies;  
 differences between metropolitan and regional situations; and 
 the benefits arising from the proposed development. 

 
The purpose of considering "reasonableness" concerns is to achieve the best balanced outcome with 
respect to noise abatement.  Assessment should involve careful and thorough consideration of a wide 
range of factors, not just one criterion.  The assessment should identify the social, economic and 
environmental aspects of the benefits, and the disbenefits of implementing the noise mitigation 
measure.  In some cases it may be helpful to quantify performance against each factor, thereby 
enabling a more objective decision to be made. 
 
An assessment of reasonableness should also clearly demonstrate that efforts have been made to 
resolve conflicts, without compromising on the need to protect noise amenity.  For example, if 
residents are concerned about the height of a transport noise barrier, have reasonable efforts been 
made to design, relocate or vegetate the barrier to address these concerns? 
 
It is preferable that reasonableness arguments be presented in triple bottom line terms.  For instance, 
rather than arguing that a transport noise barrier should not be built because residents want their 
views to be retained, ”reasonableness” considerations would cause an investigation into the cost of 
building a transparent barrier, which would enable residents’ views to be retained and their noise 
amenity to be protected.  In another case, the benefits of differing noise mitigation options could be 
compared by calculating the cost per unit of noise reduction provided by the barrier ($/dB), or the cost 
per residence ($/residence), or a combination of these ($/dB/residence). 
 
Effective community consultation is critical in noise mitigation planning, and should be considered a 
vital element in any reasonableness assessment where it is proposed that residual noise impacts will 
remain even after the application of appropriate noise mitigation measures.  This principle applies to 
developers, who should consult with local government, existing residents and road/rail authorities, and 
to new transport infrastructure providers, with a responsibility to engage with impacted residents and 
the local government.  Stakeholders should be able to participate in the selection of the most 
appropriate noise mitigation option in an open, equitable and effective way. 
 
Any case outlining reasonable and practicable considerations must be justifiable and so should be well 
documented.  A submission outlining the reasonable and practicable considerations should help to 
facilitate a determination on the matter and should assist in communicating that decision to the 
community in a transparent way. 
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Example of rural highway project: 
 
A new highway is being constructed to link two large regional centres.  A detailed assessment 
indicates that noise levels will exceed the noise ”limit” at distances of up to 100 m from the road, and 
that noise amelioration measures will be needed at existing residences.   
 
Where the road passes alongside a built-up area on the outskirts of one of the centres, the 
infrastructure provider decides to use an open graded asphalt road surface instead of chip seal, as a 
practicable measure to achieve an initial noise reduction.  A noise barrier is identified as a further 
practicable measure.  To achieve the noise “limit” will require a barrier of height 1.5 m, while achieving 
the “target” will require a barrier height of 4.5 m.  A “reasonable” barrier height of 3 m is negotiated 
through consultation with the stakeholders.  This barrier is predicted to achieve a noise level LAeq (Day) 
of 57dB(A), which is accepted as being within the “margin”, while preserving some views. 
 
As the road passes out from the built-up areas into semi-rural areas, the economics of the quieter road 
surface and noise barrier are less attractive, and the infrastructure provider considers alternatives.  In 
this area there are about 10 houses per kilometre.  Based on a cost of about $0.5m per kilometre for a 
limestone blockwork wall, the cost per house for the barrier option is $50 000 per house.  By 
comparison, the cost of noise insulation of the individual houses is $15 000 per house, for upgrading 
of the window glazing and some doors; providing ducted evaporative airconditioning; and erecting 
some local outdoor privacy walls around the entertaining areas.  Following consultation, the residents 
accept the offer of noise insulation.   
 
The infrastructure provider documents the various noise amelioration measures for the built-up area 
and the semi-rural area in the noise management plan for the project. 
 
4.7 Noise management plan 
 
Having received a detailed noise assessment report and considered reasonable and practicable 
mitigation measures, the developer or infrastructure provider would normally prepare a comprehensive 
noise management plan to outline their commitments in relation to noise mitigation and management.  
The noise management plan would be required at the relevant stage of the project as part of the 
approvals process. 
 
The noise management plan would be expected to contain the following: 

• brief description of the relevant features of the project; 

• copy of the detailed noise assessment report (and vibration assessment if relevant); 

• outcomes of consideration of reasonable and practicable noise mitigation measures; 

• results of community and stakeholder consultations; 

• description of the noise mitigation measures to be adopted; 

• description of other noise management measures, e.g. post-construction noise monitoring, 
complaint response; 

• predicted noise levels for the project incorporating the adopted measures; and 

• statement of commitment to the above, identifying responsible parties. 
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Noise management plans are commonly prepared on behalf of the developer or infrastructure provider 
by their noise specialist or other consultant.  
 
4.8 Guidance for proposals involving freight railways 
 
Special consideration needs to be given to developing noise management strategies for proposed new 
noise-sensitive developments adjacent to freight railways, and also for proposals for the development 
of new freight railways.  This is because of the 24-hour nature of these operations, resulting in noise 
levels that are fairly constant over the day and night periods, as opposed to roads and urban 
passenger railways where the noise levels tend to be lower at night.  
 
This means that where freight rail movements cause LAeq noise levels in the range 50-55dB(A) over 24 
hours, noise emissions will meet the "target" during the day, but be above the "target" (in the "margin") 
at night.  Similarly, noise levels in the range 55-60dB(A) will be in the "margin" during the day and will 
exceed the "limit" at night.   
 
The strategy implications for this noise pattern are outlined in Table 10 below. 
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Table 10 

Noise-receiving location Policy measures needed1 

Noise level range, LAeq Note 2 50-55dB(A) 55-60dB(A) >60dB(A) 

Typical distance, m Note 3 70-170m 25-70m <25m 

Proposed new noise-sensitive development4 

Facing railway Nil Consider noise 
reduction, e.g. noise 
barrier 

Noise reduction 
required, e.g. 
noise barrier 

Outdoor area5 

Facing away6 Nil Nil Consider noise 
reduction, e.g. 
noise barrier 

Living areas Nil Quiet house package 
A  

Indoor areas 

Bedrooms  Quiet house 
package A Note 7 

Quiet house package 
B if <58dB Note 8; or 
specialist design 

Specialist noise 
and vibration 
design required 

Proposed new freight railway 

Outdoor area Nil Consider noise 
reduction, e.g. noise 
barrier 

Living areas Nil Consider offer of 
treatment equivalent to  
Package A or noise 
barrier 

Indoor areas 

Bedrooms  Consider offer of 
treatment 
equivalent to 
package A or 
noise barrier 

Required to offer 
treatment equivalent to 
package B or barrier; 
Consider equivalent to 
package A if barrier to 
be provided 

Specialist noise 
and vibration 
reduction design 
required 

 
Notes:  
1. The policy measures are likely to need to be applied only to the first row of buildings. 
2. Noise levels are taken to be the same both day and night for freight rail operations. 
3. Typical distances are estimated at 1 m from the façade, based on eight train movements per night (one per 

hour), using the data in Table A3.5, and assuming open, flat ground. 
4. Notification on the title would apply for all lots likely to be above 50dB(A).  
5. One of the aims of the policy is to achieve the target noise levels in at least one outdoor living area (See 

policy s5.3.1).  Table 10 is based on achieving the target level for the day period in the outdoor area. 
6. Outdoor areas facing away from the railway are assumed to be screened by the building itself. 
7. Quiet house packages are described in sections 4.5.1 and 4.5.2, respectively. 
8. Package B applies if noise is within 3dB above the "limit"; and 58dB is 3dB above the LAeq (Night)  "limit" of 

55dB(A). 
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Example of application to freight railway: 
 
A developer is preparing a detailed area plan for residential development in which the nearest row of 
houses along a freight railway will be located with their façades at a distance of 50 m from the track.  
The first row of houses will face the railway.   
 
Given the distance of 50 m, the LAeq (Night)  noise level is likely to be in the range 55-60dB(A), which 
exceeds the "limit" criterion.  The developer has therefore prepared a noise management plan (NMP) 
based on a detailed noise assessment.  Because the new residences will face the railway, their main 
outdoor areas will face away, and therefore be screened by the buildings.  Because a noise barrier 
would not be appropriate, the NMP instead specifies that living areas be provided with quiet house 
package A.  The predicted noise level outside the bedrooms is 57dB(A), which is less than 58dB(A) 
(or 3dB above the "limit"), so the NMP requires quiet house package B for the bedrooms. 
 
The noise predictions show that the second and further rows of houses are adequately screened by 
the first row, and no further policy measures are required.  The approval of the detailed area plan 
requires that the noise management plan be implemented. 
 
5. Policy implementation through planning mechanisms 
 
5.1 Roles and responsibilities 
 
Where noise-sensitive development is proposed adjacent to an existing major transport corridor, the 
adjoining landowner is responsible for meeting all the costs associated with noise assessment and 
management.  There may also be opportunity for an infrastructure provider to consider its role in 
assisting in noise control efforts within the corridor.  
 
Where major transport corridors are planned for an approved structure plan but are not yet 
constructed, as a general principle, the infrastructure provider or proponent that wishes to undertake 
construction first would be expected to undertake noise mitigation measures.  
 
In cases in which an infrastructure provider or private developer proposes redevelopment, the 
proponent would provide the noise assessment and noise management plan, and undertake to carry 
out works deemed practical and reasonable by the approval agency.    
 
The requirement for individual landowners to meet noise mitigation measures for noise-sensitive 
development along existing major transport corridors may result in a variety of different measures 
being used to implement the policy, with reduced urban form and amenity in which some 
developments address noise and others do not.  There may not be a consistent and uniform design 
approach; for example, contiguous noise walls of various heights and design.   
 
In such cases, noise mitigation measures for existing major transport corridors will be more 
constrained and require greater flexibility in application of the policy, to ensure a balanced approach.  
Such situations need to be assessed on a case-by-case basis, as the policy is seen as a performance-
based approach.  The formation of special control areas may assist in these situations. 
  
There may be instances in which developers contribute towards noise attenuation works for which 
they are not primarily responsible;, e.g. where their site is not located immediately adjacent to a noise 
source. In such cases, contributions for greenfield development sites should be undertaken in 
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accordance with established WAPC policy and practice, as currently set out in planning bulletin 18. 
Bulletin 41 also contains relevant material regarding draft model scheme text provisions for 
development contributions, including the content and principles of developer contribution plans.  
 
The table below identifies: the appropriate broad planning measures that can be applied to various 
planning processes; the noise assessment required to provide the basis for applying these measures; 
and  the proponent/agency's roles.   
 
Table 11 
Planning 
process  

Application of policy Noise assessment required and those 
responsible  

Scheme 
preparation 
and review 

Identify potential noise-
sensitive development areas 
near major roads, railways 
and freight handling facilities. 
Identify and designate major 
transport corridors.  

Screening assessment (section 3.1 and Appendix 3) 
by strategic planners to identify potential noise-
sensitive development areas that may be noise 
affected.  

Strategic 
planning; e.g. 
structure 
planning and 
local planning 
strategies 

Provide space for buffers, 
appropriate segregation of 
noise-sensitive uses from 
major transport corridors.  
 

Screening assessment by strategic planners at state 
and local government agencies, to determine policy 
measures.  Detailed noise assessment (section 3.2) 
by agency, and/or noise management plan (section 
4.7), where required.  Outcomes used to develop 
design guidelines.   

Scheme 
amendments 

Options for density of land 
uses adjacent to major 
transport corridors. 
 

Screening assessment by proponent of amendment, 
to justify proposed changes.  Detailed noise 
assessment by proponent, where required.  Noise 
management plan and works by proponent, to 
approval of relevant agencies, on advice of DEC. 

Subdivision 
approval 

Subdivision layout to 
address transport noise;, for 
example, by optimising the  
buffering effect of front row 
of dwellings, use of frontage 
roads and open space as 
distance buffers etc.  

Screening assessment by developer, to inform and 
justify proposed layout of lots and roads, location of 
open space etc.  Detailed noise assessment by 
proponent, where required.  Noise management plan 
provided and implemented by proponent, to approval 
of relevant agencies. 

Development 
approval 

Quiet house design 
measures such as living 
areas furthest from noise 
source, continuous external 
noise walls.  
 

Reference to "deemed to comply" packages (section 
4.5) to determine whether the policy will be met.  
Approval agency may require one of these packages 
as a condition of development, as well as notification 
on title.  If a noise management plan has been 
provided at a previous planning stage, this will 
identify measures relevant to development approval.  
Otherwise, noise assessment and noise 
management plans may now be required.  They 
should be provided and implemented by the 
proponent, to approval of relevant agencies.   
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5.2 Special control areas (SCAs) 
 
The policy does not include a mandatory requirement to use special control areas that would result in 
single dwellings and extensions being assessed under the policy. Instead, implementation of the 
policy will occur as part of the use of the existing planning approvals system.  
 
An SCA could be used to indicate an area within which a local government intends to apply this SPP 
before deciding on an application for planning approval, where this would not otherwise be the case. 
 
Application of special control areas is appropriate in cases in which no other measures are likely to 
work; for example, where there are very serious noise issues.  Use of an SCA introduces the 
requirement for development approval to be sought (see also WAPC Planning Bulletin 74: Use of 

Special Control Areas in Town Planning Schemes). 
 
Example of use of SCA: 
 
A transit oriented development containing a mixed use commercial/residential precinct is planned 
adjacent to an urban railway station near a major road. A screening assessment identifies that much 
of the precinct will be affected by road and rail noise.  In order to provide for residential development in 
proximity to the railway station, a structure plan is developed with medium-rise commercial/residential 
buildings facing the railway and the major road, as a screen for the lower-rise residential areas, church 
site and private school site behind.   
 
A detailed assessment of noise is conducted to determine design guidelines for the residential areas 
in the buildings fronting the railway and major road, and for parts of the school.  The detailed 
assessment also identifies the need for "deemed-to-comply" measures in some of the residential 
areas behind the buildings fronting the railway and major road.    
 
A special control area is designated to ensure that the design guidelines are implemented through the 
various development approvals in the precinct and that appropriate notifications are placed on titles 
where so identified in the detailed assessment.  
 
5.3 Conditions of approval  
 
Conditions of approval of subdivisions may refer to the need for a noise management plan, but more 
likely the undertaking of components of these plans such as buffers, noise bunds or noise walls.   
 
The preparation of a noise management plan would need to be signed off by the local authority or 
WAPC, under advice from the Department of Environment and Conservation.  It would need to be 
implemented to the satisfaction of the local authority, again under advice from the Department of 
Environment and Conservation.  There may also be a requirement that a notification or covenant be 
placed on the title, in turn triggering the application of quiet house design principles by local authorities 
when assessing building licences.   
 
5.4 Notification 
 
Notifications on certificates of title and/or advice to prospective purchasers advising of the potential for 
noise impacts from major transport corridors can be effective in warning people about the location.  
Such advice can also bring to the attention of prospective developers the need and opportunities to 
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reduce the impact of noise through sensitive design and construction of buildings and the location 
and/or screening of outdoor living areas. 
 
The area of land for which notification is required should be identified in the noise management plan.  
Notification should be provided to prospective purchasers, and required as a condition of subdivision 
(including strata subdivision) for the purposes of noise-sensitive development or planning approval 
involving noise-sensitive development, where external noise levels are forecast or estimated to 
exceed the “target” criteria as defined by the policy.  In the case of subdivision and development, 
conditions of approval should include a requirement for registration of a notice on title, which is 
provided for under section 12A of the Town Planning and Development Act and section 70A of the 
Transfer of Land Act.    
 
An example of a suitable notice is given below. 
 

Notice: This lot is situated in the vicinity of a transport corridor and is currently affected, or may 
in the future be affected, by transport noise. Further information is available on request from 

the relevant local government offices. 

 
See also WAPC Planning Bulletin 91: Estate Covenants: New Residential Subdivisions (2008). 
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Appendices 
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Appendix 1: Model detailed assessment report 
 
Disclaimer: This Appendix is a guide only for those who prepare or assess transport noise assessment reports. It 
is not meant as a complete list of all issues that should be covered in a consultant’s report, as no guide could 
anticipate all issues that could occur in individual cases. Therefore the WAPC takes no responsibility for issues 
that may have been omitted. 
 

Introduction 
 
Project description: An adequate description of the project should be provided that incorporates all 
relevant information, for example: 
 

 Background history or relevant previous studies 
 Noise issues addressed and scope of work 
 Objectives (optional) 

 
Site map: A detailed site map should be provided that identifies key information, such as: 
 

 Location of major transport corridor/s 
 Noise receiver locations (i.e. existing and proposed future residential areas) 
 Topographical data – natural and constructed, existing development and surrounding land uses 

that may affect noise propagation 
  Measurement or prediction locations 
  North point and scale 

 

Noise criteria 
Relevant noise criteria must be referenced and applied to the project, for example:  
 

  Acceptable indoor noise levels - for noise-sensitive development proposals (Reference AS/NZS 

2107:2000 Acoustics – Recommended Design Sound Levels and Reverberation Times for 
Building Interiors for non-residential developments) 

  Outdoor noise criteria (refer to Table 1 in the policy) specifying noise targets and noise limits - for 
proposed new major road and rail infrastructure or for outdoor living areas in proposed noise-
sensitive developments 

 Noise level objectives for major redevelopment of major road and rail infrastructure (determined in 
consultation with others) 

  Ground-borne vibration or regenerated noise criteria, if applicable to the proposal. 
 
Methodology 
 
Acoustic assessment reports are typically based on either noise measurement or noise level 

prediction. 
 
General methodology for transport noise assessments:   

 
In all cases, the following factors should be reported: 

  Current traffic volumes and type of vehicles (i.e. percentage of heavy vehicles or locomotive  class) 
  Forecast traffic volumes (and basis for estimating future traffic volumes) 
  Horizon year for traffic projections 
  Traffic speed 
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  Road surface information (if relevant) 
 
Methodology for noise measurement:   
 

Noise measurement is appropriate if the transport corridor already exists.  The noise measurement 
methodology should detail: 

  Equipment/instruments used 
  Measurement duration 
  Measurement locations 
  Meter settings 
  Calibration details 
  Ambient/background measurements (if indicated) 
  Weather conditions (wind speed and direction) 
  Operational conditions of noise source 
  Adjustments made to measured levels (e.g. façade correction if free field) 

 
Methodology for noise level prediction:   
 
Noise level prediction is appropriate where transport corridors are not yet operating at their forecast 
capacity; for proposed new major road or rail infrastructure; for proposed major redevelopment of 
major road or rail infrastructure; or to predict noise levels across a proposed development area.  The 
noise prediction methodology should detail: 

  Type of computer noise modelling software used (e.g. SoundPlan, TNoise, etc) 
  Prediction algorithms used (e.g. CoRTN, Nordic (Kilde Rep 130), etc) 
  Sound power levels as A-weighted and octave band levels 
  Where the sound power levels were derived from 
  Whether the sound power levels were adjusted to account for the size or type of equipment 
  Whether the sound power levels were adjusted to account for any assumed noise reduction 

measures 
  Noise source heights and locations (where different from standards) 
  Topographical settings 
  Meteorological conditions (was a ‘worst case’ scenario modelled?) 
  Receiver locations 
  Any other relevant modelling parameters (e.g. ground type) 
  Details of adjustments made to predicted levels (e.g. façade correction, NAASRA correction, 

conversion from LA10,18hour to LAeq) 
  Outline of any verification procedure or model calibration (e.g. was the model calibrated by 

comparing predicted and measured noise levels for existing conditions?) 
 
Analysis / results 
 
The traffic noise level results should be displayed clearly (normally in tabulated format) and should 
incorporate details of the following: 
 
Results for noise measurement: 

 
  Measurement duration 
  Distance from the noise source 
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Results for noise prediction: 

 
  Individual receiver (point calculation) or multiple receivers (contour maps) 
  Weather condition scenarios modelled with assumptions indicated; e.g. worst case, calm, wind 

direction(s) 
  Noise source ranking (optional) 

 
Discussion/recommendations conclusions 
 

The discussion compares the relevant noise criteria with the measured/predicted results and tests for 
compliance.  The following should also be addressed in the discussion: 

  Assessment of compliance 
  Comparison of existing versus predicted future noise levels (if relevant) 
  Comparison of predicted future noise levels versus a predicted no-build scenario (if relevant) 
  Noise mitigation options to achieve compliance (i.e. noise control measures) 
  Reasonable and practicable considerations relevant to the noise mitigation measures 
  Predicted noise levels with/without reasonable and practicable noise mitigation measures in place 
 Recommendations in sufficient detail to be turned into conditions of development 
  Overall, a suitable noise management strategy is to be clearly identified 

 
 

Summary (optional) 
 
A summary might present the following: 

  Scope of work 
  Criteria used in the assessment 
  Statement about compliance 
  Recommended noise mitigation measures (if required) 
  Other recommendations (e.g. further assessment) 

 
 
Appendices (as required) 
 
Documents or data often referred to in the text of the report include: 

  Photographs of measurement sites 
  Details of measurement site conditions 
  Detailed charts and data from noise measurements 
  Wind & meteorological data 
  Ambient noise data 
  Calibration certificates 
  Sound power levels (SWL) and/or frequency data 
  Noise contour maps preferably using policy criteria for the categories mapped 
  Preliminary noise management plan 
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Appendix 2: Description of a competent person 
 
Measurement and prediction of transport noise requires the competency of a suitably qualified and 
experienced acoustic professional. 
 
A competent person is one who can clearly demonstrate that they meet the dual requirements of being 
both suitably qualified and suitably experienced in the area of acoustics that is relevant to their work. 
 
A person holding membership of the Australian Acoustical Society (AAS) in the grade of Fellow or 
Member (designated by the letters F.A.A.S. or M.A.A.S. respectively), or a company holding corporate 
membership of the Australian Association of Acoustical Consultants (AAAC), is accepted as being 
suitably qualified.  Both the AAS and AAAC require their members to meet and maintain standards of 
technical competency. 
 
An acoustician, or acoustic consultancy, must also be able to demonstrate that they have experience 
relevant to the field of work being undertaken.  In the case of this policy, that work may require 
experience in one or more of the following areas of acoustic professional practice: 
 

• Transport or environmental noise; 
• Architectural or building acoustics; or 
• Vibration. 

 
Note that being experienced in one of these areas of professional practice does not necessarily 
guarantee that the person is competent to work in the other areas of acoustic practice. 
 
The AAS and AAAC retain current lists of their members on their respective websites: 
 

www.acoustics.asn.au; and www.aaac.org.au. 
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Appendix 3: Estimated outdoor noise for road and rail   
 
Road corridors 
 
Table A3.1 Primary Distributor (Urban) 80 km/h and 7.5% Heavy Vehicles 

Estimated LAeq (Day) Noise Level, dB(A), by Distance (m) from 
Carriageway 

Traffic 
Volumes 

(vpd) 10m 20m 30m 40m 50m 100m 200m 300m 

35,000 71 68 66 64 63 59 53 51 
50,000 73 70 66 65 65 61 55 52 
65,000 74 71 68 67 66 62 56 53 
80,000 75 72 69 68 67 63 57 54 

 
Table A3.2 Primary Distributor (Rural) 110 km/h and 10% Heavy Vehicles 

Estimated LAeq (Day) Noise Level, dB(A), by Distance (m) from 
Carriageway 

Traffic 
Volumes 

(vpd) 10m 20m 30m 40m 50m 100m 200m 300m 
5,000 69 66 63 62 61 57 51 49 
10,000 72 69 66 65 64 60 54 52 
15,000 74 71 68 67 66 62 56 53 
20,000 75 72 69 68 67 63 57 55 

 
Table A3.3 District Distributor 60 km/h and 2.5% Heavy Vehicles 

Estimated LAeq (Day) Noise Level, dB(A), by Distance (m) from Carriageway Traffic Volumes 
(vpd) 10m 20m 30m 40m 50m 100m 
5,000 61 58 55 54 52 48 

10,000 64 61 58 57 55 51 
15,000 66 63 60 58 57 53 
20,000 67 64 61 60 58 54 
25,000 68 65 62 61 59 55 
30,000 69 66 63 61 60 56 

 
Notes: 
1. The above calculations include the +2.5dB(A) façade correction but do not include the -1.7dB 

adjustment for Australian conditions (See section 3.2.3). 
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Rail corridors 
 
Table A3.4 Passenger Rail 

Distance from Rail (m) 
Parameter No. of 

Movements 10m 20m 30m 40m 50m 100m 
100 60 56 54 52 51 47 
200 63 59 57 55 54 50 LAeq (Day) 

dB(A) 
300 65 61 59 57 56 52 

Notes:  
1. The table above assumes average speed of 80 km/h for Type A passenger trains, 2 car sets. 
2. Number of movements is total number within a 16-hour period. 
3. The above calculations include the +2.5dB(A) façade correction. 
 
Table A3.5 Freight Rail 

Distance from Rail (m) 
Parameter 

Average No 
of 

movements 
per hour 

10m 20m 30m 40m 50m 100m 200m 300m 

1 65 61 59 58 57 53 49 46 LAeq (Night) or 
LAeq (Day) 
dB(A) 2 66 63 61 59 58 54 50 47 

Notes:  
1. Because of the 24-hour nature of the freight rail industry, the LAeq noise levels for the day and night 

periods are likely to be equal.  An average of 1 movement per hour represents 8 movements per 
night (10pm-6am) or 16 movements during the day (6am-10pm), and is the default assumption 
under these guidelines (see section 3.2.3).   

2. The predicted noise levels for the 1 and 2 movements per hour scenarios represent two typical 
mixes of trains, comprising S or Q, P and D, AB, DA etc or L Class locomotives depending on 
gauge of track, with notch settings varying from 5 to 8 and numbers of wagons varying from 45 to 
90. 

3. The above calculations include the +2.5dB(A) façade correction. 
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Appendix 4: Vibration (information only) 
 
Ground-borne vibration 
 
While the policy does not apply to ground-borne vibration, the following information is provided to 
assist mainly in processing applications for new noise-sensitive development proposed to be located 
in close proximity to existing or proposed railways.   
 
In addition to producing noise, road and rail traffic can generate ground-borne vibration which may 
propagate through the soil and induce structural vibration in buildings at close distances.  These 
structural building vibrations may be felt by residents, and can lead to a loss of comfort or amenity. 
 
Ground-borne vibration is most commonly associated with rail transport, where the passing of trains 
can result in transient vibration being experienced inside the home.  It is unusual for ground-borne 
vibration from sources such as buses and trucks to be perceptible, even in locations close to major 
roads. 
 
Ground-borne vibration is distinct from airborne (or noise-induced) vibration, which is generated when 
the sound pressure waves of passing vehicles or trains cause building elements to vibrate.  Air-borne 
vibration is quite common in houses located very close to a major road or railway and is normally 
perceived as a shaking or rattling of windows and loose objects. 
 
Introducing measures to reduce noise will also attenuate airborne vibration.  By contrast, ground-
borne vibration typically occurs at lower frequencies, affects the entire house and normally cannot be 
attenuated using traditional noise mitigation methods.  However, reducing vehicle speeds can be an 
effective means of attenuating both forms of vibration. 
 
People are likely to complain about ground-borne vibration even when the levels are only slightly 
above the level of perception.  The major cause of concern about vibration is a fear of damage to the 
building or its contents.  However, in virtually all cases, the human threshold for perception is 
significantly below the level of vibration that will cause structural damage or fatigue in buildings. 
 
In Western Australia there is no regulatory criterion for ground-borne vibration.  The most applicable 
guidance is provided by Australian Standard AS 2670.2-1990 Evaluation of Human Exposure to 
Whole-Body Vibration – Part 2: Continuous and Shock-Induced Vibration in Buildings (1 to 80Hz). 
 
AS 2670.2-1990 provides base curves for building vibration against which the likely human response 
can be judged.  The base curves represent vibration levels at which adverse comments, sensations or 
complaints are considered unlikely. 
 
Exposure limits for vibration are normally defined in terms of a multiplying factor that is applied to the 
base curves.  The multiplying factors are given in Appendix A of AS 2670.2-1990.  Acceptability 
depends on the type of use of the building, the sensitivity of the activities that take place within the 
building and the time of day.  For residential buildings, particular attention should be given to 
protecting sleeping areas from ground-borne vibration. 
 
Curves 1.4 and 2 are often used as assessment benchmarks for residential buildings.  Curve 1.4 is 
generally considered to be the level of vibration at which attenuation measures could be considered 
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where practicable.  Curve 2 is generally used as the limit at which vibration isolation measures should 
be considered. 
 
It is difficult to provide clear guidance regarding situations in which ground-borne vibration might be a 
source of concern for road and rail transportation.  Factors such as ground type, building design, 
vehicle type and speed, road surface or track features all influence vibration levels.  However, in most 
cases the risk of annoying vibration levels is relatively low at distances greater than 50 m.   
At distances less than 50 m from a railway, an assessment of vibration impacts may need to be 
considered.  At distances of less than 15 m from a railway the need for vibration isolation measures 
increases. 
 
Solutions that may prevent unacceptable ground-borne vibration include ensuring sufficient distance 
between major transportation corridors and buildings, controlling vehicle speeds, isolating either the 
source or the receiver and screening of vibration using in-ground barriers.  These solutions will require 
the involvement of design specialists. 
 
Regenerated noise 
 
Regenerated noise (or ground-borne noise) can be the result of ground-borne vibration, and is defined 
as noise received inside the building caused by the vibration of the building structure.  Regenerated 
noise is transitory and coincides with the passby of a vehicle. 
 
Regenerated noise is generally relevant only where the level of noise is higher than the airborne noise 
component, such as in the case of an underground railway or a railway in deep cut, or for those areas 
of the building not directly facing the transport corridor. 
 
Regenerated noise at or below 30dB LAmax inside the building is unlikely to result in adverse reactions, 
even in areas with low ambient noise levels or when the source of noise is new.  Levels of 35 to 40dB 
LAmax are more commonly applied as assessment criteria for regenerated noise and are likely to be 
sufficient in most urban residential situations. 
 
Regenerated noise differs from airborne noise in that the actions available to remedy the noise are 
more limited.  For example, the impact of airborne noise can often be reduced by closing windows, 
improving the acoustic insulation of the building façade, or relocating noise-sensitive spaces to the 
side of the building furthest away from the transportation source.  These actions are likely to be 
relatively ineffective against regenerated noise, because the noise is emitted by the building structure 
itself. 
 
Retrofitting mitigation measures to reduce regenerated noise is likely to be difficult and expensive.  It 
is therefore important to ensure that an adequate level of mitigation is incorporated in the design of 
projects in which regenerated noise is a potential problem. 
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Appendix 5:  Ameliorating the impacts of noise barriers 
 
Wherever possible vegetation and planting should be used to soften the appearance of transport noise 
barriers and to provide a more natural looking environment.  Barriers screened by vegetation and 
planting are often met with a high degree of community acceptance. 
 

 
Figure A5.1 – Simple planting screens this barrier wall 

(Source: RTA, “Landscape Guideline”) 

 
Vegetation and planting are particularly important on the receiver side of the barrier; for example, on 
the side of residences.  Screening the barrier behind vegetation is thought to reduce anxiety to 
transport noise because people are not visually reminded of the major highway or railway nearby.  
Although vegetation in itself is not an effective barrier to transport noise, planting out transport noise 
barriers can reduce awareness of traffic, help to create a feeling of separation and, therefore, reduce 
“perceived” transport noise levels. 
 
Planting can also break down the scale of a barrier by reducing its visual dominance, which is more 
critical on the receiver side of the transport noise barrier. 
 
Effective vegetation and planting may require the engagement of a landscape designer.  A landscape 
designer’s role would be to ensure that the planting selection appropriately screened the barrier, that 
the landscaping integrated seamlessly with the barrier design, and that the planting complemented the 
local landscape setting.  The assistance of a landscape designer is also useful with regard to earth 
bunds, to ensure that the species used and the method of planting are appropriate.  Long-term 
maintenance is particularly important to ensure a tidy appearance by, for instance, replacing dead 
plants. 
 
Where planting cannot be used to screen the barrier, then the aesthetics of the barrier should be of a 
high standard and must be carefully considered.  The barrier should create a visual interest and 
should enhance the local area through design. 
 
Visual interest can be created in transport noise barrier design through the deliberate use and/or 
variation of: 
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• colour; 
• pattern; 
• height; 
• non-linear forms; 
• texture; 
• transparency; 
• materials; and 
• lighting. 

 
The following references are useful for those seeking to enhance the aesthetic quality of transport 
noise barriers (see Bibliography): 
 

• “Environmental Noise Barriers – A Guide to their Acoustic and Visual Design”; 
• “A Guide to Visual Quality in Noise Barrier Design”; and 
• “Noise Wall Design Guideline – Design guidelines to improve the appearance of noise walls in 

NSW”. 
 
Transport noise barriers can contribute significantly to overall urban design quality.  Where barrier 
aesthetics are important, consideration should be given to engaging the services of a design 
professional. 
 
Where practical, the barrier should make reference to the local environment, taking account of the 
urban fabric, the natural, historic and cultural context, and local materials, colours and textural 
patterns.  In some cases it may also be appropriate to integrate the barrier design with an entrance 
statement or public art. 
 
It is also important to recognise that the requirements for barrier aesthetics differ depending on which 
side of the barrier is being considered. 
 
On the transportation side, the barrier will be viewed at speed and drivers’ peripheral vision will be 
narrow.  Although transport noise barriers should not be distracting to drivers, the aesthetics of the 
barrier, such as the texture, pattern or graphics of the barrier, cannot be too subtle or too detailed, or 
they will be lost to the occupants of vehicles. 
 
By contrast, on the receiver side, the barrier will be viewed largely as a static object.  Residents and 
pedestrians have the capacity to take in a much wider field of view of the barrier and appreciate more 
complex textures or details.  However, residents cannot read sequential patterns or design variations 
that may be obvious to a person in a vehicle travelling along the barrier. 
 
On the receiver side it is also important to get the scale and proportion of barriers right, so that they do 
not become overbearing for residents and pedestrians.  Combining earth bunds with lower height 
walls can help to moderate the sense of scale.  Transparent materials can also be used across the top 
section of barriers to reduce their apparent height.  This will also help to reduce the potential impact of 
overshadowing for barriers placed near the property boundary.  Similarly, lighter coloured materials 
can be used across the top section of a barrier, or the barrier can be tilted or angled away from 
houses, i.e. towards the road or railway, to visually reduce the sense of scale.  Conversely, strong 
vertical elements such as support posts will tend to emphasise a barrier’s height and should therefore 
be avoided or screened. 
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Figure A5.2 – A lack of scale and proportion, coupled with the use of strong vertical elements, results 

in this barrier wall dominating its residential surroundings 
 

 
Figure A5.3 – The use of blockwork and planting and the incorporation of other pedestrian scaled 

elements gives this barrier wall a more human scale 
(Source: RTA, “Noise Wall Design Guideline”) 
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Figure A5.4 – Techniques for reducing the height and scale of barriers 

(Source: Kotzen & English, “Environmental Noise Barriers”) 
 
Residents tend to prefer to look at more natural barrier materials, such as timber, or domestic 
materials such as brick.  Stark, modern construction materials, like concrete, can be quite acceptable 
when viewed from the road or railway side of the barrier.  Darker colours for transport noise barriers 
also work to advantage on the receiver side, because they tend to reduce the visual dominance of the 
barrier in the landscape.  Planting and vegetation can also help to break down the scale of a barrier. 
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Figure A5.5 – A well designed residential barrier.  The use of planting and brickwork keeps 

the barrier at a domestic scale 
(Source: FHWA, “Keeping the Noise Down”) 

 
In some situations it is important to maintain views through the barrier.  In these cases transparent 
barriers need to be considered rather than the overall height of the barrier being compromised, or the 
barrier being sacrificed altogether.  Maintaining views does not necessarily mean replacing whole 
sections of barrier with transparent materials.  Sometimes viewing panels can be inserted in an 
opaque barrier wall at strategic locations.  These viewing panels can help to frame the view while still 
maintaining a visual connection to the landscape. 
 

 
Figure A5.6 – Using transparent barriers to frame views 

(Source: Eastlink) 

 
High barriers can affect security by obscuring views and reducing the potential for natural surveillance.  
Strategies to improve surveillance and reduce crime are often at odds with requirements for acoustic 
protection.  Using transparent barrier materials can help to preserve views through barrier walls, 
without lowering heights.  Careful positioning of barriers, particularly in relation to pedestrian 
pathways, access roads or houses, is also important to ensure that they do not provide a means of 
visual protection to offenders. 
 
Another common problem with transport noise barriers is their propensity to attract graffiti.  A plain 
barrier wall is a blank canvas for graffiti artists.  Graffiti can be discouraged by using vegetation to 
cover or screen the barrier, or by using textured barrier surfaces that are difficult to use for graffiti.  
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Barriers close to the transport corridor tend to be less prone to graffiti because the offender runs a 
greater risk of being seen.  Where the barrier is not in close proximity to the road or railway, 
consideration should be given to effective lighting of the barrier surface to encourage passive 
surveillance.  It is recommended that anti-graffiti coatings be applied to all transport noise barriers and 
that any graffiti be removed as quickly as possible to discourage further acts of vandalism. 
 

 
Figure A5.7 – A blank barrier wall inviting graffiti 

 

 
Figure A5.8 – Using vegetation to cover a barrier wall and discourage graffiti 

(Source: RTA, “Noise Wall Design Guideline” & FHWA, “Keeping the Noise Down”) 
 
For barriers located close to the transport corridor consideration must be given to vehicle safety and 
maintenance.  For roadways, additional safety barriers may need to be installed in front of the barrier 
or integrated into the barrier design. Barriers should not interfere with sight lines for vehicles at 
intersections and ramps, nor should they affect sight lines at rail level crossings. 
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