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EXECUTIVE SUMMARY 
The criteria used to assess this project are the Main Roads Noise Level Objectives.  
These criteria are in-line with traffic noise criteria used in other states around 
Australia, however, are higher than the criteria suggested in the draft EPA 
Statements for EIA No. 14 (Version 3) - Road and Rail Transportation Noise.  A 
reduction of approximately L10 (18 hour) 6 dB(A) would be required to comply with the 
draft EPA criteria 

The traffic noise measurements undertaken at selected noise sensitive premises 
shows that all areas are currently below L10 (18 hour) 61 dB(A) and LAeq (8 hour) 53 dB(A).  
As such, the criteria adopted for the assessment is L10 (18 hour) 63 dB(A) and LAeq (8 hour) 
55 dB(A).   

Although, we cannot confirm whether the input data (traffic volumes, traffic speeds, 
road surfaces etc) are accurate, they do look reasonable for a road of this nature.  
The percentage of heavy vehicles assumed in the calculations was checked against 
traffic counts taken on Roe Highway at Welshpool Road and are consistent with the 
values used in the assessment. 

The prediction methodology used was the CoRTN method, corrected for Australian 
conditions, which assumes all noise sources to be 0.5m above the road surface.  
Although this is in compliance with the design brief, the attenuation achieved by 
noise barriers can be underestimated due to the height of engines and exhausts on 
heavy vehicles (1.5m and 3.6m respectively).   

An independent calculation at 25 locations, representative of the changing conditions 
along the proposed road alignment, was undertaken using the standard CoRTN 
method.  It was found that the noise barriers proposed in the design would result in 
the Main Roads Noise Level Objectives being achieved at all but one location.  At 
this location (Fig 4.3, Lot 17 Evergreen Ct) the proposed 2.4m noise wall requires 
extending eastwards. 

Traffic noise calculations were undertaken at the selected noise sensitive premises 
with an adjusted source height for heavy vehicles.  The results showed that an 
increase in predicted noise levels of between 0.2 and 2.0 dB(A) can be expected.  
However, even with this adjustment, the proposed noise barriers still complied with 
the Main Roads Noise Level Objectives in all but two locations (Fig 4.3, Lot 17 
Evergreen Ct and Fig 4.6 Lot 18 Blaze Cl).   

Traffic noise calculations were undertaken at the selected noise sensitive premises 
with an adjusted source height for heavy vehicles and a minimum barrier height of 
3.0m.  As expected, significant decreases in traffic noise was predicted at location 
where the proposed barrier height was significantly lower than 3.0m. 
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1 INTRODUCTION 

Lloyd Acoustics has undertaken a review of the Vipac Engineers & Scientists Ltd 
(Vipac) report Roe Highway – Stage 7 Traffic Noise – Barrier Design (11 December 
2003).  The review verifies that the methodology, assumptions and calculations used 
to design the noise barriers for the Roe Highway Stage 7 are accurate and that the 
noise sensitive receivers adjacent to the Highway are likely to receive traffic noise 
levels below the criteria with the proposed noise barriers.   

In addition to this, we have undertaken traffic noise calculations for representative 
noise sensitive receivers based on a minimum barrier height of 3m.  Setting a 
minimum barrier height could be considered as providing a noise environment that 
was “as low as reasonably practicable”. 

Comments are provided on the noise level criteria used and this is compared against 
criteria in other Australian states. 

2 VERIFICATION METHODOLOGY 

Due to the complex nature of the project, it was decided that a 3-dimentional model 
of the proposed final road design was required to undertake the verification.  

The 3-dimentional digital data and traffic forecasts was provided by the Roe 7 
Alliance, and the computer-modelling program SoundPLAN 6.1 was used to predict 
the traffic noise levels.  The approach taken involved: 

 Ensuring the predicted traffic noise levels without the proposed noise 
mitigation reported in the Vipac report are reasonable;  

 Comparing the criteria used against national traffic noise criteria; 

 Verifying that the methodology used by Vipac was consistent with industry 
standards; 

 Verifying that the input data used by Vipac was accurate; 

 Independent calculations at noise sensitive receivers representative of groups 
of residences along the project route using the proposed noise barrier design 
and projected future traffic volumes;  and 

 Undertaking calculations at the representative noise sensitive receivers 
assuming a minimum barrier height of 3 metres. 
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3 VERIFICATION 

3.1 Predicted Baseline Noise Levels 
The baseline noise levels were assessed by comparing the predicted traffic noise 
levels without noise mitigation, reported in the Vipac report with those reported in the 
preliminary assessment undertaken by Herring Storer Acoustics (HSA) - Roe 
Highway Stage 7 South Street to Kwinana Freeway (August 2003).   

Although, some of the input variables were different, in particular the percentage of 
heavy vehicles used in the HSA report, the results showed a good correlation 
indicating that the methodology and input assumptions are reasonable. 

In both reports the methodology used to predict the noise levels was the Calculation 
of Road Transport Noise (CoRTN), which is accepted by Main Roads Western 
Australia for traffic noise assessments.   

The assessment considers both the L10 (18 hour) and the LAeq (8 hour) noise levels.  In both 
the Vipac and HSA reports, the L10 (18 hour) level is dominant and the barriers have 
been designed to achieve this criterion.  This approach is consistent with our 
findings. 

3.2 Traffic Noise Criteria 
This project has been assessed against the Main Roads Noise Level Objectives of 
L10 (18 hour) 63 dB(A) and the LAeq (8 hour) 55 dB(A).   

As the Noise level objectives allow higher criteria for environments where the existing 
noise level is over L10 (18 hour) 61 dB(A) or LAeq (8 hour) 53 dB(A), measurements where 
undertaken at selected noise sensitive receivers.  The results indicate that none of 
the noise sensitive receivers adjacent to the proposed alignment could be considered 
as high noise environments. 

To determine whether the criteria set for this project is acceptable; Table 3.1 shows 
the current criteria in other states in Australia.  From the information provided, it can 
be observed that the average daytime traffic noise level in Australia is L10 63 dB(A) 
for a period varying between 12 and 18 hours.  The average night time traffic noise 
level is Leq 54 dB(A) for a period varying between 8 and 9 hours.  The Main Roads 
Noise Level Objectives are therefore consistent with other states in Australia. 
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Table 3.1 A COMPARISON OF TRAFFIC NOISE MEASURES AT VARIOUS 
AGENCIES 

Agency 

Daytime Traffic Noise 
Level 

(upper maximum) 

Night time Traffic Noise 
Level 

(upper maximum) 

Reference 

Main Roads WA 63 dB(A) for L10 (18 hour) 55 dB(A) for Leq (8 hour) No official policy 
adopted 

VicRoads 63 dB(A) for L10 (18 hr) Not applicable VicRoads traffic noise 
guidelines 

Queensland 
Department of Main 
Roads 

New Urban Roads: 

63 dB(A) for L10 (18 h), 
Existing Urban Roads:   
68 dB(A) for L10 (18 h) 

Planning levels: 

60 dB(A) (1 hour), for 
period (10.00pm till 
6.00am) 

Traffic Noise Code of 
Practice, 2002 

NSW Roads and 
Traffic Authority  

58 dB(A) for Leq (15 h) 
(L10 (18 hour)60 dB(A)) 53 dB(A) for Leq (9 h) 

RTA Environmental 
Noise Management 
Manual, Dec 2001 

Transport South 
Australia 68 dB(A) for L10 (18 hour) 55 dB(A) for Leq (8 hour) 

No official policy, 
Planning Bulletin – 
Development on Arterial 
Roads 

 

The Department of Environment has produced draft EPA Statements for EIA No. 14 
(Version 3) - Road and Rail Transportation Noise.  The draft statement sets 
acceptable land uses based on the daytime and nighttime LAeq noise level.  The land 
uses and corresponding allowable noise levels are provided in Table 3.2.  To assist 
the reader, an L10 (18 hour) level is approximately equivalent to a LAeq daytime level 
+2.2 dB(A) (Converting the UK Traffic Noise Index L10 (18 hour) to EU Noise Indices for 
Noise Mapping – Abbot and Nelson 2002). 

It can be seen that the Main Roads Noise Level Objectives are approximately 
equivalent to an N2/N3 rating, which considers the impact acceptable, conditional on 
the receivers being modified to allow windows to be shut.  This modification would 
generally necessitate the need for airconditioning.  The equivalent L10 (18 hour) level that 
would be unconditionally acceptable under the Draft Statement is 57.2 dB(A). 

 

402184 Page 3 of 7 
30 March 2004 



Lloyd Acoustics 

Table 3.2 ACCEPTABLE NOISE LEVELS FOR EXISTING NOISE-SENSITIVE 
PREMISES NEAR NEW ROAD/RAIL CORRIDORS 

Rating Acceptable Conditionally 
Acceptable Unacceptable 

N0 Rural Res   

N1 Urban/Unit Res Rural Res  

N2 Open space Rural/Urban Res  

N3  Residential units Rural/Urban Res 

N4   Residential units 

N5    

The noise emissions should be reduced as far as is practicable by means of corridor alignment, use of 
cuttings and noise barriers to achieve the "acceptable" levels in Table 2.  Where these levels cannot be 
practicably achieved, the equivalent internal level to N1 in the "conditionally acceptable" cases should 
be achieved by means of acoustic treatment to the building envelope and provision of mechanical 
ventilation/airconditioning.  In the "unacceptable" cases, provision should be made for the purchase of 
the noise-sensitive premises. 

4 PREDICTION METHODOLOGY 

The methodology used by Vipac to predict the future traffic noise levels utilises the 
CoRTN algorithms.  This methodology is approved by Main Roads for traffic noise 
predictions and used extensively in Australia to predict L10 (18 hour) traffic noise levels.   

The effect of barriers (including earthworks), road gradients, road surface, traffic 
speed, etc are incorporated in the CoRTN algorithms and are calculated by the noise 
prediction software SoundPLAN.   

For Australian conditions the CoRTN calculations require an reduction of 1.7 dB(A), 
when facade effect is included (ARRB – NAASRA Planning Group 1982) and this has 
been included in the calculations.  In addition to this a +2.5 dB(A) correction has 
been included to take into consideration the facade effect.  The prediction 
methodology is therefore in compliance with the contract brief.  

One area of concern, when using the CoRTN method, is that it assumes that all 
noise sources are 0.5 metres above the road surface.  This is obviously not the case 
for heavy vehicles where engines are approximately 1.5 metres above the road 
surface and exhausts are approximately 3.6 metres.  Using the standard CoRTN 
method for roads with a high proportion of heavy vehicles (greater than 10%) can 
result in the attenuation achieved by noise barriers being over-estimated.  The effect 
of modifying the CoRTN algorithms, to incorporate the increased height of heavy 
vehicles, has been investigated in this review and the results are presented in 
Section 6. 
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5 NOISE PREDICTION INPUT DATA 

Input data used in the prediction of traffic noise levels (including traffic volumes for 
2031, percentage of heavy vehicles and vehicle speeds) look reasonable and are in-
line with traffic counts undertaken at Roe Highway near Welshpool.  We are, 
however, unable to confirm that the actual variables used in the calculations are 
accurate.   

The adjustment of –2.5 dB(A) made for open graded asphalt in lieu of dense graded 
asphalt is in-line with standard industry practice. 

The prediction assume a transmission loss of 25 dB(A) for barriers.  Providing that 
the proposed barriers are a masonry construction, this is assumption is reasonable. 

Overall the noise prediction input data looks reasonable. 

6 INDEPENDENT CALCULATION OF NOISE LEVELS AT 
SELECTED RECEIVERS 

6.1 Description 
The traffic noise levels, assuming the estimated traffic volumes for 2031, and the 
proposed noise barrier design has been predicted at 25 locations, representative of 
the changing conditions along the project route.  The predictions have assumed the 
same input data as detailed in the Vipac report and the following three variations: 

 Predicted noise levels using the proposed noise barriers and the standard 
CoRTN algorithms; 

 Predicted Noise Levels using the proposed noise barriers and the modified 
(increased source height for trucks) CoRTN algorithms;  and 

 Predicted noise levels using a minimum noise barrier height of 3 metres and 
the modified CoRTN algorithms. 

The results of the independent noise level predictions are presented in Table 6.1 and 
Figure 6.1. 
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Table 6.1 RESULTS OF INDEPENDENT TRAFFIC NOISE PREDICTIONS TO 
REPRESENTATIVE NOISE SENSITIVE RECEIVERS 

Receiver Road Name 
Standard 
CoRTN 

Calculation 

Modified 
CoRTN 

Calculation 
3m Min Barrier 

Height 

Fig 4.1 Lot 7 Peterborough Cir 57 57.2 57.2 

Fig 4.1 Lot 10 Woodlea Cst 63.3 63.5 60.1 

Fig 4.1 lot 27 McKivett Cr 62.4 63.1 62 

Fig 4.2 lot 10 Dowell Pl 62.4 62.8 62.8 

Fig 4.2 Lot 14 Currie Pl 63.2 63.4 62.9 

Fig 4.2 Lot 19 E Tetlow Pl 60.1 60.4 60.1 

Fig 4.2 Lot 19 S Tetlow Pl 62.5 62.9 62.8 

Fig 4.3 Lot 24 Brandwood Gdn 62.8 63.2 61.5 

Fig 4.3 Lot 48 Sylvan Cr 61.5 61.7 60.4 

Fig 4.3 lot 1111 Brandenwood Gdns 60.4 60.6 56.4 

Fig 4.3 lot 11 Evergreen Ct 61 61.2 57.5 

Fig 4.3 lot 13 Evergreen Ct 62.2 62.5 59.3 

Fig 4.3 Lot 10 Evergreen Ct 62.4 62.8 60.7 

Fig 4.3 Lot 15 Evergreen Ct 63.9 64.2 60.9 

Fig 4.3 Lot 17 Evergreen Ct 60.7 61 61 

Fig 4.4 Lot 26 Fern Leaf Ct 61.6 61.9 61.9 

Fig 4.5 Lot 6 Chipper Cl 61.1 61.6 61.3 

Fig 4.6 Lot 17 Sellen Ct 60.6 61.3 61 

Fig 4.6 Lot 18 Blaze Cl 63 63.5 63.1 

Fig 4.6 Lot 24 Hollingsworth Wy 61.7 62.1 62 

Fig 4.6 Lot 53 Merrifield Cir 58.9 60 60 

Fig 4.7 Lot 34 Merrifield Cir 60.8 61.4 60 

Fig 4.7 Lot 37 Merrifield Cir 60.4 62.3 62.3 

Fig 4.7 Lot 38 NE Merrifield Cir 61 61.6 60.4 

Fig 4.7 Lot 38 SE Merrifield Cir 58.4 58.9 58.7 

Notes: 
 

1.  Indicates Main Roads criteria is exceeded 

   2.  Receiver figure and lot numbers are referenced to Section 10 of the Public Environmental Review 
Document. 
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Figure 6.1

Roe Alliance Stage 7
Verification
402184 Lloyd Acoustics

RESULTS OF INDEPENDENT TRAFFIC NOISE PREDICTIONS TO 
REPRESENTATIVE NOISE SENSITIVE RECEIVERS
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6.2 Discussion of Results 
From the results of the noise level predictions, presented in Table 6.1, it can be seen 
that, when using the standard CoRTN algorithms and the proposed noise barriers, 
the Main Roads Noise Level Objectives are achieved at all but one location.  At this 
location the proposed 2.4 m noise wall requires extending eastwards. 

When the traffic noise calculations were undertaken at the selected noise sensitive 
premises with an adjusted source height for heavy vehicles, the results showed that 
an increase in predicted noise levels of between 0.2 and 2.0 dB(A) can be expected.  
However, even with the increased height, the proposed noise barriers still complied 
with the Main Roads Noise Level Objectives in all but three locations.   

When the traffic noise calculations were undertaken at the selected noise sensitive 
premises with an adjusted source height for heavy vehicles and a minimum barrier 
height of 3.0 metres, the results showed that decreases in traffic noise levels could 
be achieved at locations where the proposed barrier height was significantly lower 
than 3.0 metres. 
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