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1 Introduction 
Construction of the Foxground and Berry Bypass was completed in 2018 and Resonate was engaged to conduct the 
post-construction operational noise assessment to validate the noise level predictions determined as part of the 
Environmental Impact Statement (EIS) and detailed design phases. 

During the post-construction operational noise assessment, it was determined that the measured noise levels aligned 
with the predictions and that the project was in compliance with the Conditions of Approval (COA) relating to 
operational road traffic noise. 

Although compliance with operational noise requirements has been demonstrated, feedback from the local community 
has triggered further investigation in relation to the potential for additional noise barriers to be considered adjacent to 
residents located in The Arbour. 

This report presents a summary of the results and findings of potential noise barrier heights at the location for the 
residents at The Arbour. Other potential locations for noise barriers have been reviewed for residents located on 
Windsor Drive and Huntingdale Park Road. The outcomes of the barrier assessments for Windsor Drive and 
Huntingdale Park Road are detailed in Resonate’s previous report “S180187RP3”. 

Based on instructions from Roads and Maritimes Services (RMS), at-property acoustic treatments are not currently 
considered as a potential mitigation option in this assessment. 
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2 Noise Barrier Assessment Methodology 
Given that the project achieved compliance with all conditions of approval, the potential noise barrier is being 
investigated due to community feedback from the project. 

The following guidelines and standards were reviewed as part of this assessment: 
• RMS’ Noise management guideline (NMG) 
• RTA’s Environmental Noise Management Manuel (ENMM) 
• RMS’ Noise Criteria Guideline (NCG) 

The above standards are not applicable for this specific situation given that the bypass complies with the COA. As 
such, the design process of the NMG and ENMM have not been strictly adhered to for this assessment. This 
assessment has been conducted to achieve the intent of the guidelines to reach an equitable outcome for the affected 
community and RMS using an approach adapted from the ENMM that does not rely on a balance between the 
number of at-property treatments or achieving a specific overall noise criteria. 

The highest noise barrier that would be considered by RMS would be 8m, as defined in RMS’s NMG and ENMM. This 
8m barrier has been taken as the maximum barrier height for this assessment. 

Using the above and the approach outlined in the ENMM, the following methodology has been implemented to assess 
the barrier heights: 
• RMS sets the maximum possible barrier height to 8m. 
• Assessed the road noise levels for each barrier height between 0 and 8m of 0.5m increments. 
• Calculate the “Total Noise Benefit” (TNB) per unit increase in noise barrier height. 
• Calculate “Marginal Benefit Value” (MBV) per unit increase in noise barrier height. 
• Calculate the “Total Benefit Per unit Barrier Area” (TNBA) 
• These values per barrier height were then plotted and compared against each other. 

- The MBV curve presents the greatest marginal cost-effectiveness while the TNBA curve presents the 
greatest overall cost-effectiveness. 

• Determine the noise barrier height at which the majority of sensitive receivers meet the target noise level. 
- It must be noted that the results of the post construction operational noise assessment showed that all 

receivers were in compliance with the requirements of the planning approval. 
- The ENMM states that for a noise barrier to be considered a minimum noise reduction of 5 dB should 

be achieved. It is for this reason that a target noise level of 5 dB lower than predicted as part of the 
planning approval and detailed design has been used. Please note this does not constitute applying or 
reassigning criteria but provides equitable basis for all receivers to achieve a noise reduction that would 
be meaningful and perceptible. 

- In some cases, it was demonstrated that the target level could not be achieved at any receiver location 
for any noise barrier height up to the maximum noise barrier height of 8m. In these cases, the marginal 
and total noise benefit curves were referenced in order to determine the optimal height, noting that 
these noise barriers may not achieve the cost effectiveness considerations outlined below. 

In order to be considered cost-effective and therefore warrant consideration as a viable noise treatment, noise barriers 
must provide an ‘insertion loss’ of at least 5 dB at the most affected residents. 
• For barriers above 3m high, the insertion loss must be more than 5 dB(A). 
• For barriers above 5m high, the insertion loss must be more than 10 dB(A). 
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2.1 Subjective response to changes in sound level 
The typical human reactions to changes in sound level are outlined in Table 1. These responses are to provide some 
context for the likely perceivable benefit of the noise barrier outcomes. 

Table 1 Subjective effect of changes to sound levels 

Change in sound level, dB Subjective change in apparent loudness 

1 - 2 Not perceptible 

2 - 4 Just perceptible 

5 - 9 Clearly perceptible 

10 Half or twice as loud 

20 Much quieter or louder 
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3 Assessment 
Noise barriers generally work best in two locations; close to the source or close to the receivers. Given topography 
and limitation on extents, one location for the proposed noise barrier has been investigated; adjacent to the 
carriageway. This location is shown in Figure 1. 

Noise Barrier 

The investigated barrier 
location for the residents 
located in the Arbour. 

Figure 1 Location of the barrier investigated for The Arbour 

The southern extent of the potential noise barrier is limited due to the bypass’s alignment and on/off ramps while the 
northern extent is limited due to the roundabout connecting to Victoria Street. A summary of the outcomes of the 
assessment for key barrier heights is provided in Table 2. 

Table 2 The Arbour noise barrier summary 

Barrier height (m) Max reduction (dB) Average reduction (dB) Receivers with greater 
than 5 dB reduction 

2 0.9 0.2 -

4 2.9 1 -

6 4.4 1.8 -

8 – maximum 
considered height 

5.4 2.2 3 
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It should be noted that the noise barrier would not pass the Roads and Maritime reasonable and feasible tests as a 
minimum 5 dB noise reduction is not achieved barriers above 3 m and 10 dB for barriers of heights greater than 5 m. 
Only barrier heights of 7.5 m and 8 m would provide noise reductions greater than 5 dB for 2 and 3 residents, 
respectively. A further breakdown of the noise reduction for the assessed number of receivers can be seen in Table 3 
for incremental increase in heights of 0.5 m from 4.5 m because of 3 dB or more is not achieved at heights less than 
this. 

Table 3 Breakdown of noise reduction – The Arbour 

Height (m) Number of receivers Reduction >/= 1 dB Reduction >/= 3 dB Reduction >/= 5 dB 
considered Not perceptible Just perceptible Clearly perceptible 

4.5 106 73 2 0 

5 106 82 7 0 

5.5 106 88 8 0 

6 106 94 8 0 

6.5 106 98 8 0 

7 106 104 11 0 

7.5 106 105 13 2 

8 106 106 15 3 

Subjectively, the noise reduction from a maximum barrier height would be considered clearly perceptible at a select 
number of locations. For barrier heights of less than 8 m, there is a decrease in perceptibility of the reductions for the 
noise barrier. A noise reduction of 3 dB or more is not achieved for barriers less than 4.5 m.Figure 2 presents the 
results of the assessment methodology described in Section 2 for increasing barrier heights up to a maximum barrier 
height of 8m. By reviewing Figure 2, the following can be noted: 
• The MBV curve peaks at 3.5m with a rapid decay starting at heights above 5.5m. 
• The maximum insertion loss increases constantly up to a height of 8m 
• The average insertion loss constantly increases up to a height of 8m. 
• The TNBA curve peaks at 5.5m. 
• The largest increase in noise reduction when going from a 5.5m noise barrier to an 8m noise barrier is 1.3 dB 

and the average is 0.9 dB. 

On the basis of the above information, no noise barrier height is considered reasonable. If a noise barrier were to be 
constructed at this location, a barrier height of 5.5 m should be considered as an option. Based upon the results of the 
ENMM methodology, the 5.5 m barrier provides the best TNBA and is also the point before the MBV curve starts to 
rapidly decay. Further review of community and urban design perspectives would be warranted noting the low levels of 
noise reductions for all barrier heights during a detailed design phase if a barrier is to be constructed. 
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ENMM Results 
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Figure 2 ENMM assessment results 
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4 The Arbour barrier benefits 
While the Arbour noise barrier is not required to comply with the relevant conditions of approval for the bypass, a 
summary of benefits for potential barriers are described below in the event that noise barriers may be constructed. 

The largest benefits of the noise barrier are present where there are no sensitive residential receivers as can be seen 
in Figure 3. The predominant noise benefit is within the range of 2.5 dB to 3.5 dB at the first row of receivers in the 
Arbour in closest proximity to the carriageway. These benefits could be considered just perceptible based upon the 
contents of Table 1. 

The extent of a potential noise barrier length extension is limited to the north due to the roundabout linking the onramp 
and Victoria Street and also to the south due to the bypass alignment. 

Given that the noise barrier heights do not provide the noise reductions required to be considered as cost-effective for 
the reductions predicted, it is not considered reasonable to implement additional noise mitigation in the form of a noise 
barrier at this location. If a barrier were to be installed at this location, the most cost-effective barrier would be of 
height of 5.5 m as per the findings above. 

The benefits of an 8 m barrier compared to the benefits of the 5.5 m barrier are not justified in the outcomes as a 
perceivable benefit between the 8 m and 5.5 m barrier is unlikely. If a noise barrier were to be constructed at this 
location, further review of community and urban design perspectives is warrante. 
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Residential 
buildings 
Non residential 

Barrier located adjacent 
buildings to the carriageway for 
The Arbour Barrier (5.5 m) residents in The Arbour. 

The Arbour 5 2.5 
Reduction contours (dB) 4.5 2 

6.5 4 1.5 
6 3.5 1 
5.5 3 0.5 

Figure 3 The Arbour barrier noise level reductions (Reductions for a 5.5m barrier shown) 

It should be noted that the receivers that receive the greatest reductions due to the barrier are non residential 
buildings in nature and are therefore not included within this assessment. 

4.1 Commentary on maximum noise levels 
Noise barriers would reduce the constant hum from general light and heavy vehicles at some locations. Barriers would 
also provide the same noise reduction to maximum noise level events such as a heavy vehicle passby. For example, 
a barrier that provides 5 dB of attenuation to general traffic noise would also provide the same attenuation to the 
maximum noise event. The emergence of a noise event is considered the peak level experienced minus the average 
background level before the event was measured. Given the barrier provides a consistent reduction, the emergence of 
the high noise events will be consistent with events pre-implementation of a barrier. Hence, the barriers may not 
provide a perceivable benefit for noise awakening events. 

In addition, noise barriers mitigate the general ‘hum’ (background noise generated by local roads). This is often 
considered beneficial but, in some cases, can impact the perception of ‘high noise level’ events. This can be caused 
by lowering the overall background level with a barrier, then a high noise event may sound perceptually louder as the 
difference between the background and the high noise event has increased. 
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5 Conclusion 
Resonate has conducted an acoustic assessment of potential noise barrier options for the residents located at 
The Arbour, Berry. 

The Foxground and Berry Bypass completed construction and opened in 2018. It was determined to be complying 
with all of the project’s Conditions of Approval during the Post-Construction Operational Noise assessment. 

This noise barrier assessment investigates one barrier location adjacent to the carriageway for residents located in 
The Arbour. 

This assessed barrier for all heights up to 8 m, does not produce a benefit that is considered reasonable and feasible 
given the separation distance between the residents and the bypass. If a barrier were to be constructed in this 
location, a barrier height of 5.5 m would be considered a reasonable and feasible option based upon the outcomes of 
the above assessment. Further review of community and urban design perspectives would be warranted including a 
detailed review of extents for the barrier. 

Foxground and Berry Bypass Post Construction Operational Noise Assessment—The Arbour Noise Barrier Analysis 
S180187RP5 Revision 0 

www.resonate-consultants.com 
9 of 9 

www.resonate-consultants.com



