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Executive summary 

This report is an addendum to Appendix H (Noise and Vibration Technical Paper) of the Great Western 

Highway East – Katoomba to Blackheath Review of Environmental Factors (the REF proposal). This 

addendum report has been prepared to address the proposed modifications (the revised design) in the 

for the Medlow Bath to Blackheath section of works. 

This assessment addresses the following impacts on nearby sensitive receivers: 

• Potential impacts from road traffic noise in accordance with the NSW 'Road Noise Policy' (RNP), 

Roads and Maritime Services' (Roads and Maritime) 'Noise Criteria Guideline' (NCG), 'Noise 

Mitigation Guideline' (NMG) and 'Environmental Noise Management Manual' (ENMM). 

• Noise impacts from construction of the proposal in accordance with Roads and Maritime’s 

'Construction Noise and Vibration Guideline' (CNVG) and NSW Department of Environment, 

Climate Change & Water's 'Interim Construction Noise Guideline' (ICNG). 

• Construction vibration from the proposal in accordance with Roads and Maritime's 'Construction 

Noise and Vibration Guideline' and NSW Department of Environmental & Conservation's 

'Assessing Vibration; a technical guideline'. 

Operational traffic noise 

The assessment of road traffic noise in the 'Build' and 'No build' scenarios for the Opening year (2026) 

and Design year (2036) found that: 

• 29 residences are predicted to exceed the NCG noise goals and qualify for the consideration of 

additional noise mitigation. This compares to 31 residences identified for the REF proposal 

assessment. 

• The two receivers no longer requiring additional noise mitigation are located on Coachhouse Lane 

in Medlow Bath. The minor changes in the 

revised design near these residences have marginally lowered the overall predicted noise levels by 

up to 1dB. As a result, the two residences are now no longer predicted to be ‘acute’ (i.e. ≥65dB(A) 

LAeq,15hr or ≥60dB(A) LAeq,9hr). 

In considering reasonable mitigation measures, several issues need to be considered, including noise 

impact, noise mitigation benefit, cost effectiveness and community views. Reasonable noise mitigation 

measures have been considered in the following order or priority: 

• Provision of low noise pavement, 

• Provision of noise barriers where feasible and reasonable, and heights designed in accordance with 

the methodology defined in the NMG, 

• Provision of at property treatments. 
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Where the modifications to the design have occurred from the Medlow Bath to Blackheath section, low 

noise pavement was found to be not reasonable for both the REF proposal assessment and the revised 

design assessment. However, low noise pavement has been implemented in sections of the Katoomba 

to Medlow Bath design, as detailed in Appendix H of the REF. 

Noise barriers were considered during for REF proposal assessment and were found to be not 

reasonable, as the construction of noise walls would be incompatible with the urban design objectives 

of the ‘Great Western Highway, Katoomba to Mount Victoria Urban Design Framework’ (GWHUDF). This 

outcome is consistent with other recent projects on Great Western Highway throughout the Blue 

Mountains. Based on the outcomes of the REF proposal assessment, noise barriers were not considered 

for the revised design assessment. 

After the implementation of low noise pavement, it was found that: 

• 23 residential receivers initially identified for additional noise mitigation remain above the relevant 

NCG noise criteria and qualify for the consideration of at-property treatment. This compares to 25 

residential receivers identified in the REF proposal assessment. The two residences no longer 

considered for additional noise mitigation are located on Coachhouse lane in Medow Bath. 

• Whilst the two residences on Coachhouse Lane are no longer identified for consideration of at-

property treatment, given the marginal change in predicted noise levels, it would still be 

reasonable for these two residences to be provided at-property treatment. 

Construction noise 

An assessment of construction noise impact from the proposal has been undertaken. Noise emission 

from the construction of the proposal has predicted and assessed against the relevant noise criteria set 

by the Roads and Maritimes’ 'Construction Noise and Vibration Guideline' (CNVG). 

The revised design proposal area from Medlow Bath to Blackheath was reassessed. The key findings are: 

• During standard hours construction, exceedances of the NMLs are predicted throughout the study 

area. Residences generally are not predicted to be highly noise affected, however a total of 20 

residences were identified as being highly noise affected, which is an additional 11 residences 

compared to the REF proposal assessment. These residences are located at the northern end of the 

proposal where the new active transport trail joins Valley View Road. This would not be for the full 

duration of the project and would only occur where the construction is nearby to the residences. 

• For works outside standard hours, exceedances are predicted throughout the project study area. 

Impacts would be greatest during the night-time period for works occurring in Medlow Bath and 

for works occurring at the northern end of the proposal where the new active transport trail joins 

Valley View Road. All works outside standard construction hours would require justification, with 

noise and vibration mitigation measures provided in accordance with the CNVG. 

• Residences within all NCAs that are located alongside the proposal alignment would be more 

noise affected by the construction works. However, as the proposal works move along the main 
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alignment, receivers would only be maximally affected while the works are occurring directly 

outside the residence. 

Construction vibration 

Potential vibration impacts to residential and other sensitive receivers have been assessed against the 

relevant guidelines for structural damage from vibration and for human disturbance. Dwellings within 

the minimum working distances for cosmetic damage and human annoyance have been identified. All 

heritage structures have been assessed for cosmetic damage. 

Two heritage listed culverts were found to be within the minimum working distance for cosmetic 

damage based on the minimum screening limit. This outcome is unchanged from the REF proposal 

assessment. 

Recommendations have been provided to manage and/or minimise noise and vibration where they 

occur. Mitigation and management measures for construction vibration have been provided. 

A detailed Construction Noise and Vibration Management Plan should be prepared prior to 

construction, in accordance with the CNVG. 
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Introduction 

Transport for NSW (Transport) is proposing to widen the Great Western Highway, between Rowan Lane, 

Katoomba and Tennyson Road, Blackheath from one to two lanes in each direction (the proposal). The 

proposal is part of the Great Western Highway Upgrade Program which aims to provide a safer, more 

efficient connection between the Central West region of New South Wales (NSW), the Blue Mountains and 

Sydney. 

The proposal consists of two sections: 

• Katoomba to Medlow Bath – about 3.5 kilometres of highway between Rowan Lane at Katoomba and 

Bellevue Crescent at Medlow Bath 

• Medlow Bath to Blackheath – about 1.8 kilometres of highway between Station Street, Medlow Bath 

and Tennyson Road, Blackheath. 

Transport prepared a review of environmental factors (REF) to assess the potential environmental impacts of 

the proposal. 

Following exhibition of the REF, the proposal design has been refined (referred to as ‘the revised design’) in 

response to stakeholder feedback and further design development to either realise social benefits earlier or 

to allow construction efficiencies. 

Figure 1 below indicates the locations where design changes are proposed in the revised design compared 

to the design outlined in the REF. 

The design changes in the revised design include: 

• Extending the new separate eastbound carriageway and the upgrade of the westbound carriageway to 

connect back to the existing Great Western Highway just to the east of Tennyson Road. 

• Continuing the active transport trail in the Medlow Bath to Blackheath section to Valley View Road, 

Blackheath. The active transport trail would also serve as maintenance access to utilities, water quality 

basins and the national park (for approved access only). 

• High voltage electricity, optical fibre and water main relocations between Medlow Bath and 

Blackheath have been extended and connected back to existing utility networks at Blackheath. 

• Optimising the lane alignment tie-in near Coachhouse Lane. 

The revised design would require an extension to the REF proposal area at the western end of the Medlow 

Bath to Blackheath section only. The revised proposal area has been developed as the footprint required for 

the construction of the revised design. 

AURECON  GREAT  WESTERN  HIGHWAY  UPGRADE  PROGRAM  - KATOOMBA  TO  

TL759-03F02  NVIA  ADDENDUM  (R3).DOCX  BLACKHEATH  

11  NOISE  AND  VIBRATION  TECHNICAL  PAPER - ADDENDUM  

 



 

 

 
6
 O

C
T

O
B

E
R

 2
0

2
2
 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

       

 

Figure 1: Design changes to the proposal 
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2 Assessment objectives 

2.1 Purpose 

This noise and vibration assessment is an addendum to Appendix H of the proposal Review of 

Environmental Factors (REF). The report focuses on changes that have been made to the design from 

Medlow Bath to Blackheath following exhibition of the REF. The purpose of this report is to: 

• Assess the operational traffic noise impacts from the revised design, identify where any additional 

traffic noise mitigation measures should be considered, and specify and design all the noise 

attenuation measures required for the revised design proposal. 

• Assess potential construction noise and vibration impacts from the revised design, identity 

exceedances of the relevant criteria and provide recommendations to minimise impacts in 

accordance with the relevant guideline. 

The outcomes of this report should be read in conjunction with the REF noise and vibration assessment 

for impacts in the Katoomba to Medlow Bath section of works. 

This assessment addresses the following impacts on nearby sensitive receivers: 

• Potential impacts from road traffic noise in accordance with the NSW 'Road Noise Policy' (RNP), 

Roads and Maritime Services' (Roads and Maritime) 'Noise Criteria Guideline' (NCG), 'Noise 

Mitigation Guideline' (NMG) and 'Environmental Noise Management Manual' (ENMM). 

• Noise impacts from construction of the proposal in accordance with Roads and Maritime’s 

'Construction Noise and Vibration Guideline' (CNVG) and NSW Department of Environment, 

Climate Change & Water's 'Interim Construction Noise Guideline' (ICNG). 

• Construction vibration from the proposal in accordance with Roads and Maritime's 'Construction 

Noise and Vibration Guideline' and NSW Department of Environmental & Conservation's 

'Assessing Vibration; a technical guideline'. 

2.2 Guidelines and background documents 

The key reference documents relevant to noise and vibration management include: 

• Road Noise Policy (RNP), NSW EPA, March 2011 

• Noise Criteria Guideline (NCG), NSW Roads and Maritime Services, April 2015 

• Noise Mitigation Guideline (NMG), NSW Roads and Maritime Services, April 2015 

• Noise Model Validation Guideline, NSW Roads and Maritime Services, May 2018 

• Environmental Noise Management Manual (ENMM), Roads and Traffic Authority, 2001 

• NSW Noise Policy for Industry, Environment Protection Authority 2017 
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• Draft At-Receiver Noise Treatment Guideline, Roads and Maritime Services, June 2017 

• Roads and Maritime Construction Noise and Vibration Guideline (Roads and Maritime 2016), 

• NSW Interim Construction Noise Guideline (ICNG), Department of Environment and Climate 

Change 2009 

• Assessing Vibration: a technical guideline, Department of Environment and Conservation, 2006 
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Part A Operational traffic noise assessment 
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3 Operational traffic noise criteria 

3.1 Roads and Maritime Services' Noise Criteria Guideline 

Traffic noise criteria are assigned to sensitive receivers using the NCG. The NCG provides guidance on 

how to apply the requirements of the RNP. The assessment timeframe for the criteria is in the year of 

opening and 10 years after opening, which for the proposal is 2026 and 2036, respectively. 

The assessment area extends to where noise levels are dominated by other roads that are not being 

assessed as part of this project, as defined in the NCG. This is up to a maximum distance of 600 metres 

from the centreline of the outermost traffic lane on each side of the subject road. 

The RNP and the NCG set road noise criteria based on the road’s function in the road network and the 

type of road development. Residences may be assigned new, redeveloped, transition zone or relative 

increase criteria depending on how the project will influence noise levels. For each facade of the 

residence the most stringent applicable criteria will be used in the assessment. 

Noise criteria are based on the road classification type that residences are affected by due to the road 

proposal. In some instances, residences may be exposed to noise from new and redeveloped roads or 

different functional classes. In this instance, the proportion of noise from each road is used to establish 

transition zone criteria and provides a smooth change in noise criteria between adjacent residences. A 

further check is made to prevent large increases in noise level using the relative increase criteria, 

described further below. 

3.1.1 Project road classification 

The REF proposal assessment identified the new bridge over the valley from Pulpit Hill near Explorers 

Road as being a new road, with all other sections of the design being redeveloped. 

In the revised design, a section of the eastbound carriageway at the northern end of the proposal near 

residences on Station Street has been realigned to the west by more than six times the lane width of the 

existing Great Western Highway road corridor. This section of road which is approximately 200 metres in 

length has also been considered new. All other sections of the proposal have been identified as 

redeveloped as per the REF proposal assessment. 

The 'redeveloped' and 'new' road assessment criteria for all project roads are identified on the aerial 

maps in APPENDIX B. 

3.1.2 Transition zones 

The transition zones for the proposal remain generally unchanged from the REF proposal assessment, 

with the exception of the new Type 1 transition zone where the new road joins the redeveloped road at 

the northern end of the proposal as described in Section 3.1.1 above. Given that the new section of road 

is only 200 metres in length, the transition zone does not contain any residential receivers as they are 
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dominated by either the redeveloped section of the Great Western Highway, or existing sections beyond 

the extent of works. 

Given the above, there are no changes in road traffic noise criteria to any residences based on the 

proposed design changes. 

3.1.3 Relative increase criteria 

Consistent with the REF proposal assessment, the Relative Increase Criteria (RIC) does not apply to the 

proposal. 

3.1.4 Traffic noise criteria for residential receivers 

A summary of the applicable traffic noise criteria in accordance with the NCG for residential receivers is 

presented in the table below. 

Table 1: NCG Criteria for residential receivers 

Assessment criteria (dB) 

Road category Type of project/land use Daytime Night-time 

(7am to 10pm) (10pm to 7am) 

Freeway/ 1. Existing residences affected by noise from new LAeq(15hr) 55 LAeq(9hr) 50 

arterial/ sub- freeway/arterial/sub-arterial road corridors (external) (external) 
arterial 

2. Existing residences affected by noise from redevelopment LAeq(15hr) 60 LAeq(9hr) 55 
roads 

of existing freeway/arterial/sub-arterial roads (external) (external) 

3. Existing residences affected by additional traffic on 

existing freeways/arterial/sub-arterial roads generated by 

land use developments 

4. Existing residences affected by both new roads and the Between LAeq(15hr) Between LAeq(9hr) 

redevelopment of existing freeway/arterial/sub-arterial 55-60 50-55 

roads in a Transition Zone1 
(external) (external) 

5. Existing residences affected by increases in traffic noise of Between LAeq(15hr) Between LAeq(9hr) 

12dB(A) or more from new freeway/arterial/sub-arterial 42-55 42-50 

roads2 
(external) (external) 

6. Existing residences affected by increases in traffic noise of Between LAeq(15hr) Between LAeq(9hr) 

12dB(A) or more from redevelopment of existing 42-60 42-55 

freeway/arterial/sub-arterial roads2 
(external) (external) 

Notes 

1. The criteria assigned to the entire residence depend on the proportion of noise from the new and redeveloped road. See the NCG 

for further information. 

2. The criteria at each facade are determined from the existing traffic noise level plus 12dB(A). 

3.1.5 Sensitive land uses 

The NCG and RNP also set criteria for the assessment of traffic noise on non-residential sensitive land 

uses such as schools, hospitals, places of worship and recreation areas. Given that there are non-

residential sensitive land uses that may be potentially impacted by traffic noise from the project, the 

following criteria are presented in the table below. 
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Table 2: NCG Criteria for non-residential sensitive land uses 

Existing sensitive 

land use 

Assessment criteria, dB(A) 

Additional considerations 

Day (7am to 10pm) Night (10pm to 7am) 

School classrooms LAeq(1hr) 40 

(internal) 

when in use 

– In the case of buildings used for education or health 

care, noise level criteria for spaces other than 

classrooms and wards may be obtained by 

interpolation from the ‘maximum’ levels shown in 

Australian Standard 2107:2000 (Standards Australia 

2000). 

Hospital wards LAeq(1hr) 35 

(internal) 

LAeq(1hr) 35 

(internal) 

Places of worship LAeq(1hr) 40 

(internal) 

LAeq(1hr) 40 

(internal) 

The criteria are internal, i.e. the inside of a church. 

Areas outside the place of worship, such as a 

churchyard or cemetery, may also be a place of 

worship. Therefore, in determining appropriate 

criteria for such external areas, it should be 

established what in these areas may be affected by 

road traffic noise. 

For example, if there is a church car park between a 

church and the road, compliance with the internal 

criteria inside the church may be sufficient. If, 

however, there are areas between the church and 

the road where outdoor services may take place 

such as weddings and funerals, external criteria for 

these areas are appropriate. As issues such as 

speech intelligibility may be a consideration in these 

cases, the passive recreation criteria (see point 5) 

may be applied. 

Open space (active 

use) 

LAeq(15hr) 60 

(external) 

when in use 

Active recreation is characterised by sporting 

activities and activities which generate their own 

noise or focus for participants, making them less 

sensitive to external noise intrusion. 

Passive recreation is characterised by contemplative 

activities that generate little noise and where 

benefits are compromised by external noise 

intrusion, e.g. playing chess, reading. 

In determining whether areas are used for active or 

passive recreation, the type of activity that occurs in 

that area and its sensitivity to noise intrusion should 

be established. For areas where there may be a mix 

of passive and active recreation, e.g. school 

playgrounds, the more stringent criteria apply. Open 

space may also be used as a buffer zone for more 

sensitive land uses. 

Open space (passive 

use) 

LAeq(15hr) 55 

(external) 

when in use 

Isolated residences in -

commercial or 

industrial zones 

- For isolated residences in industrial or commercial 

zones, the external ambient noise levels can be 

higher than those in residential areas. Internal noise 

levels in such residences are likely to be more 

appropriate in assessing any road traffic noise 

impacts, and the proponent should determine 

suitable internal noise level targets, taking guidance 

from Australian Standard 2107:2000 (Standards 

Australia 2000). 
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Existing sensitive 

land use 

Assessment criteria, dB(A) 

Additional considerations 

Day (7am to 10pm) Night (10pm to 7am) 

Mixed use - - Each component of use in a mixed use development 

development should be considered separately. 

For example, in a mixed use development 

containing residences and a childcare facility, the 

residential component should be assessed against 

the appropriate criteria for residences in Table 3, and 

the childcare component should be assessed against 

the childcare criteria below. 

Childcare facilities Sleeping rooms – Multi-purpose spaces, e.g. shared indoor 

LAeq(1hr) 35 play/sleeping rooms should meet the lower of the 

(internal) respective criteria. 

Indoor Measurements for sleeping rooms should be taken 

play areas during designated sleeping times for the facility, or 

LAeq(1hr) 40 if these are not known, during the highest hourly 

(internal) traffic noise level during the opening hours of the 

Outdoor facility. 

play areas 

LAeq(1hr) 55 

(external) 

Aged care facilities – – Residential land use noise assessment criteria should 

be applied to these facilities 

Notes: 

Land use developers must meet internal noise goals in the Infrastructure SEPP (Department of Planning NSW 2007) for sensitive 

developments near busy roads. 

For sensitive land uses such as schools, hospitals, places of worship and childcare centres the criteria are 

applicable to internal areas. It is generally accepted that most buildings provide a noise reduction of at 

least 10dB(A) when windows are left 20% open, without providing additional treatment. Therefore, 

where the noise goals are internal, a 10dB(A) reduction from external noise levels to internal noise levels 

has been adopted to allow an external assessment. 

3.1.6 NCG Project road noise criteria 

The project road noise criteria for all receivers as defined in the REF proposal assessment has remain 

unchanged for the revised design assessment. 

3.1.7 Project noise study area 

The Project noise study area as defined in the REF proposal assessment has remain unchanged for the 

revised design assessment. 
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Guidance on the evaluation of noise mitigation 

measures 

The Roads and Maritime’s Noise Mitigation Guideline (NMG) provides guidance in managing and 

controlling road traffic generated noise and describes the principles to be applied when reviewing noise 

mitigation. The NMG recognises that the criteria recommended by the NCG are not always practicable 

and that it is not always feasible or reasonable to expect that they should be achieved. 

The NMG notes that the most effective way of minimising noise from vehicles and traffic is to control 

vehicle noise at the source. Where source measures are not practical, or do not provide sufficient noise 

reduction, additional methods are required to reduce levels to within acceptable margins. Such 

additional methods may include the use of noise barriers (noise walls or noise mounds) and/or 

consideration for at-property treatment of residences. 

The NMG provides three triggers where a receiver may qualify for consideration of noise mitigation 

(beyond the adoption of road design and traffic management measures). These triggers are: 

The predicted Build noise level exceeds the NCG controlling criteria 
Trigger 1 and the noise level increase due to the project (ie the noise 

predictions for the Build minus the No build) is greater than 2dB(A). 

The predicted Build noise level is 5dB(A) or more above the NCG 
controlling criteria (exceeds the cumulative limit) and the receiver is 

Trigger 2 significantly influenced by project road noise (i.e. project roads 
adding >2dB to total noise levels), regardless of the incremental 
impact of the project. 

The noise level contribution from the road project is acute [daytime 
LAeq(15hr) 65dB(A) or higher, or night-time LAeq(9hr) 60dB(A) or higher] 

Trigger 3 
qualifying for consideration of noise mitigation even if noise levels 
are dominated by another road. 

The eligibility of receivers for consideration of additional noise mitigation is determined before the 

benefit of additional noise mitigation (quieter pavement and noise barriers) is included. The 

requirement for the project is to provide reasonable and feasible additional mitigation for these eligible 

receivers to meet the relevant NCG controlling criteria. If the NCG criteria cannot reasonably and 

feasibly be satisfied with quieter pavement and noise barriers, then eligible receivers can be considered 

for at-property treatment. 
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5 Operational traffic noise assessment 

This section outlines the noise modelling methodology used to predict noise levels, and the validation 

of the noise model. It also presents the noise mitigation measures that were considered on the 

proposal, as well as summarising the results of the assessment. 

5.1 Noise modelling scenarios 

To conduct the noise assessment, 10 separate traffic scenarios were required to be modelled and 

compared. The assessment considers both the ‘Build’ (with the proposal) and ‘No build’ (without the 

proposal) scenarios for the year of opening (2021) and 10 years after opening (2031). Table 3 

summarises the scenarios that were modelled. 

Table 3: Modelled scenarios 

Modelled 

scenario 
Label Description 

2a 2026 No build - day Daytime based on 2026 ‘No build’ scenario 

2b 2026 No build - night Night-time based on 2026 ‘No build’ scenario 

3a 2036 No build - day Daytime based on 2036 ‘No build’ scenario 

3b 2036 No build - night Night-time based on 2036 ‘No build’ scenario 

4a 2026 Build - day Daytime based on 2026 with 'Build’ scenario (without noise mitigation) 

4b 2026 Build - night Night-time based on 2026 with 'Build’ scenario (without noise mitigation) 

5a 2036 Build - day Daytime based on 2036 with 'Build’ scenario (without noise mitigation) 

5b 2036 Build - night Night-time based on 2036 with 'Build’ scenario (without noise mitigation) 

6a 2026 Build - day Daytime based on 2026 with 'Build’ scenario (with low noise pavement) 

6b 2026 Build - night Night-time based on 2026 with 'Build’ scenario (with low noise pavement) 

7a 2036 Build - day Daytime based on 2036 with 'Build’ scenario (with low noise pavement) 

7b 2036 Build - night Night-time based on 2036 with 'Build’ scenario (with low noise pavement) 

5.2 Noise modelling methodology 

Noise modelling was undertaken using the Road Traffic Noise Module in the CadnaA noise modelling 

software. This noise modelling software is recognised and accepted by Transport for NSW, the NSW 

Environment Protection Authority and the NSW Department of Planning, Industry & Environment. 

The traffic noise prediction model adopted by CadnaA is based on a method developed by the United 

Kingdom Department of Environment entitled “Calculation of Road Traffic Noise (1988)” known as the 

CoRTN88 method. The model predicts noise levels for free-flowing traffic and a modified method has 

been developed which enables an accurate prediction of noise from high truck exhausts to be 

considered. 
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The method predicts the LA10(1hr) noise levels, and a correction of -3dB(A) is applied to obtain the LAeq(1hr) 

noise levels. The LAeq(1hr) noise levels for the daytime 15 hour period from 7am to 10pm are then 

determined to derive the daily LAeq(15hr) noise level. Similarly, the LAeq(1hr) noise levels for the night-time 

nine hour period from 10pm to 7am are then determined to derive the night-time LAeq(9hr) noise level. 

The noise prediction model takes account of the following inputs: 

Table 4: Summary of noise modelling parameters & assumptions 

Parameters Inputs 

Application of NCG criteria 

Study Area Study area as shown in Figure 5 of the REF proposal assessment 

Project road classification All project roads classified as either new or redeveloped, as detailed in 

Section 3.1.1 

Model geometry 

Source lines All lanes of traffic on multi-lane roads considered individually. The traffic 

volumes and compositions provided in Table 5 have been evenly distributed 

over all traffic lanes. 

Ground topography at receiver and road Topographic 2m ground contour data obtained from Geoscience Australia 

Elvis website https://elevation.fsdf.org.au/ 

Road geometry Design road geometry provided by Aurecon 

Noise sensitive receiver locations, building From aerial and terrestrial photography, supplemented by site checks and 

heights, angle of view surveys. 

Receiver heights • 1.5m above ground level to represent 1.5m above ground floor level 

• Additional 3m height for every additional floor assessed (i.e. 4.5m 

above ground for first floor, 7.5m for second floor etc.) 

Noise barriers No noise barriers included in ‘No-build’ or ‘Build’ assessment 

Reflections from existing barriers, structures Detailed within CoRTN algorithms and their application in Cadna-A 

& cuttings on opposite side of road 

Traffic Parameters 

Traffic Volumes and Mix: Opening year and Design year ‘No build’ and ‘Build’ scenarios: 

• As detailed in Table 5 

Vehicle Speeds: No Build and Build scenarios: 

• Sing posted traffic speeds as detailed in Table 5 

Corrections to Model 

L10 to Leq correction -3 dB(A) 

Road surface correction Existing and ‘No build’: 

• Dense Graded Asphalt (DGA AC14): 0 dB(A) 

‘Build’ pre noise mitigation: 

• Dense Graded Asphalt (DGA AC14): 0 dB(A) 

‘Build’ post noise mitigation 

• Dense Graded Asphalt (DGA AC14): 0 dB(A) 

• Open Graded Asphalt (OGA): -2dB(A) 
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Parameters Inputs 

Source height Cars: 

• 0.5 m for car exhaust and tyres; 0 dB(A) correction to source level 

Heavy vehicles: 

• 0.5 m for truck tyres; -5.4 dB(A) correction to source level 

• 1.5 m truck engines; -2.4 dB(A) correction to source level 

• 3.6 m for truck exhaust; -8.5 dB(A) correction to source level 

Facade correction Validation: 

• 0 dB(A); all results presented as free field (i.e. no facade correction) 

‘No Build’ and ‘Build’: 

• +2.5 dB(A); all results modelled to 1 m from building facades [RNP 

Table 7 (p17)] 

Heavy vehicle correction ‘No Build’ and ‘Build’: 

• Six-category heavy vehicles source corrections in accordance with “A 

6-category heavy vehicle noise emission model in free-flowing 

condition”, Peng, Jeffrey; Parnell, Jeffrey; Kessissoglou, Nicole, Applied 

Acoustics 2018. 

Cadna-A Noise Model Settings 

Calculation method Ray-tracing method adopted, as opposed to angle-scan method 

Ground absorption factor 0.75 

Maximal search radius 3,000m 

5.2.1 Opening and design year traffic volumes 

Traffic data for Great Western Highway has been provided by Aurecon for future years 2026 (year of 

opening) and 2036 (design year) as shown in Table 5 below. This data was utilised for the noise 

modelling predictions. Traffic forecasts have been based on traffic counts undertaken in March and April 

2021 at various locations along the Great Western Highway within the project area. It should be noted 

that this was at a time when there were no COVID “stay at home” directions in force. 
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5.3 Model validation 

Table 6 below summarises the noise model validation results as presented in the REF proposal 

assessment. 

Table 6:  Noise model validation  

Location ID 

LAeq,15hr Daytime noise level LAeq,9hr Night-time noise level 

Measured Modelled Variation Measured Modelled Variation 

L1 

L2 

L3 

L4 

L6 

58.5 59.9 1.4 57.8 56.5 -1.3 

60.0 62.0 2.0 57.5 57.7 0.2 

63.8 62.4 -1.4 60.9 59.5 -1.4 

55.7 57.1 1.4 53.8 54.2 0.4 

57.5 56.6 -0.9 53.4 54.1 0.7 

Mean variation    0.5   -0.3 

Median    1.4   0.2 

Notes: 

* All results presented as free field 

5.4 Traffic noise modelling results (pre-mitigation) 

Table 7 below details the results of the noise modelling and summarises the number of receivers that 

exceed the traffic noise criteria and qualify for consideration of additional noise mitigation before any 

road corridor treatments such as quieter pavement or noise barriers have been considered. All receivers 

that exceed the traffic noise criteria are residential. A detailed list of all assessed receivers is provided in 

APPENDIX C. In total, there are 29 residential receivers identified for consideration of additional noise 

mitigation. This is reduced from the 31 receivers identified in the REF proposal assessment and the 

cause of the reductions is discussed in Section 5.5. These residences are identified on maps in 

APPENDIX D. The extents of all NCAs are shown in Appendix B of the REF noise and vibration 

assessment. 

Table 7:  Receivers identified for additional noise mitigation (pre mitigation) 

NCA Receivers identified for additional noise mitigation 

 REF proposal assessment Revised design assessment 

NCA01 0 0 

NCA02 5 3 

NCA03 8 8 

NCA04 4 4 

NCA05 8 8 

NCA06 6 6 

NCA07 -* -* 
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NCA Receivers identified for additional noise mitigation 

 REF proposal assessment Revised design assessment 

Total 31 29 

Notes: 

* Receivers in 

assessment. 

NCA07 are beyond 600 metres from the nearest project road and have not been considered in the operational traffic noise 

5.5 Discussion of results (pre-mitigation) 

5.5.1 NCA01 

In NCA01 there are no changes in the outcomes of the revised design from the REF proposal 

assessment. For the three residences located on Station Street on the western side of Great Western 

Highway at the northern extent of the proposal, noise levels are predicted to reduce by approximately 

1dB(A) relative to the REF proposal assessment as a result of the eastbound alignment being relocated 

approximately 100 metres to the west near these receivers. 

For all other receivers in NCA01, noise levels are generally predicted to remain unchanged, with no 

predicted increases from the REF proposal assessment. 

Overall, for receivers in NCA01, the outcomes of the revised design assessment are consistent with the 

REF proposal. Residences are not predicted to experience a noticeable increase in traffic noise due to 

the proposal (i.e. less than 2dB(A) increase). In NCA01 there are no receivers identified for additional 

noise mitigation. 

5.5.2 NCA02 

In NCA02, the REF proposal assessment identified five residences for additional noise mitigation, 

whereas the revised design assessment has identified three residences have been identified for 

additional noise mitigation. The two residences that no longer require additional noise mitigation are  

Coachhouse Lane. The change in predicted noise level at these residences 

is a reduction of 1dB(A), which results in these two residences no longer being considered ‘Acute’ (i.e. 

≥65dB(A) LAeq,15hr or ≥60dB(A) LAeq,9hr).  

The reduction in noise level is likely due to minor changes in the design alignment which has shifted the 

lanes on the overpass approximately 0.5 to 1 metre to the west, reducing line of sight to road traffic on 

the approach to the rail overpass. 

A comparison of the results from the REF proposal and revised design assessment in the design year for 

the five residences are provided in Table 8 below. 

Whilst the two residences at  Coachhouse Lane are no longer identified 

for consideration of at-property treatment, given the marginal change in predicted noise levels, it would 

still be reasonable for these two residences to be provided at-property treatment if it has already been 

offered based on the outcomes of the REF assessment.
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Table 8:  Comparison of receivers identified for additional noise mitigation in NCA02 (REF vs Addendum assessment) 

NCA NCA ID Receiver Address 

Facade 

Floor 

Design Year 

Trigger 1 

Increase 

(Build - No Build) NCG noise criteria 
Consider at-

property 

treatment? 
No Build Build Design Year 

Orientation 
Day Night Day Night Day Night Day Night 

dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) 

REF proposal assessment 

NCA02 2496 

1987 

2716 

2623 

2946 

0 

0 

0 

0 

0 

W 67 62 66 61 -0.7 -0.8 60 55 YES 

NCA02 W 65 61 65 60 -0.1 -0.4 60 55 YES 

NCA02 W 65 60 65 60 -0.1 -0.4 60 55 YES 

NCA02 E 69 64 68 63 -0.1 -0.4 60 55 YES 

NCA02 E 68 63 67 62 -0.7 -0.9 60 55 YES 

Revised design assessment 

NCA02 2496 

1987 

2716 

2623 

2946 

0 

0 

0 

0 

0 

W 67 62 66 61 -0.9 -1 60 55 YES 

NCA02 W 65 61 64 59 -0.8 -1.1 60 55 NO 

NCA02 W 65 60 64 59 -0.8 -1.1 60 55 NO 

NCA02 E 69 64 68 63 -0.3 -0.4 60 55 YES 

NCA02 E 68 63 67 62 -0.8 -0.9 60 55 YES 



      

 

 

    

                  

            

RENZO TONIN & ASSOCIATES 6 OCTOBER 2022 

5.5.3 NCA03 to NCA06 

As there are no changes to the design alignment in the Katoomba to Medlow Bath section of the 

proposal, the results for NCA03 to NCA06 remain unchanged to the REF proposal assessment. 
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6 Operational noise mitigation measures 

6.1 NMG options and priority of noise mitigation measures 

The NMG states that priority should first be given to reducing noise during corridor planning and road 

design where there may be greater opportunity to provide cost effective integrated outcomes with 

better urban design. Following corridor planning and road design, Section 7 of the NMG indicates the 

following priority order for noise mitigation: 

“Options for noise mitigation measures are listed below in the order of preference…: 

1. Quieter pavement surfaces 

2. Noise mounds 

3. Noise walls 

4. At-property treatments 

For it to be considered reasonable to provide quieter pavement surfaces, noise mounds and noise 

walls there needs to be four or more closely spaced receivers that benefit. Where there are four or 

more closely spaced receivers the specific combination of noise mitigation measures is subject to 

further evaluation” 

All reasonable and feasible traffic management and road design options to minimise noise have been 

considered as part of the design process and are incorporated into the road design. Therefore, the 

following sections assess how feasible and reasonable the remaining mitigation options are in 

accordance with the order of priority stated above 

6.2 Low noise pavement surfaces 

Where the modifications to the design have occurred from Medlow Bath to Blackheath, low noise 

pavement was found to be not reasonable in the REF proposal assessment. This outcome remains 

unchanged for the revised design assessment. 

However, low noise pavement has been implemented in sections of the Katoomba to Medlow Bath 

design, as detailed in the REF proposal assessment. 

Should low noise pavement be included as part of the proposal, it would reduce the number of 

properties requiring additional treatment from 29 to 23 residences. 

6.3 Noise barriers 

Noise barriers were considered during for REF proposal assessment and were found to be not 

reasonable, as the construction of noise walls would be incompatible with the urban design objectives 

of the ‘Great Western Highway, Katoomba to Mount Victoria Urban Design Framework’ (GWHUDF). This 
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outcome is consistent with other recent projects on Great Western Highway throughout the Blue 

Mountains. Based on the outcomes of the REF proposal assessment, noise barriers have not been 

considered for the revised design assessment. 

6.4 At-property treatment 

With the implementation of low noise pavement, the operational traffic noise assessment results for all 

receivers are presented in detail in APPENDIX E. A total of 23 residences would qualify for at-property 

treatment and are detailed in APPENDIX E, and shown on the map in APPENDIX F. These results are 

indicative only and are based on the current design, and subject to detailed design review and 

community consultation. 

At-property treatment is considered for dwellings that remain above the NCG criteria after all other 

noise mitigation measures are exhausted. Site inspections of individual properties should be carried out 

to confirm the current state of dwellings, any existing noise treatments, and any constraints on the 

implementation of property treatment. 

At-receiver noise mitigation measures such as building treatments and localised screens may replace or 

supplement at-road mitigation, subject to a reasonable and feasible assessment, only in the following 

circumstances: 

• Isolated single residences or isolated groups of closely spaced residences as defined in the NMG; 

• Where the affected community expresses a preference for at-receiver treatment and the cost is 

less than a combination of a barrier and at-receiver treatment; 

• Where noise barriers or quieter pavements alone do not achieve the level of noise mitigation 

(insertion loss) required; 

• Where the only applicable noise criteria are internal (eg places of worship, hospitals or schools and 

childcare facilities where play areas meet external criteria); and 

• Where other noise mitigation measures have been shown not to be feasible or reasonable 

These treatments are generally limited to acoustic treatment of the building elements or courtyard 

fences where they reduce noise to habitable spaces. The installation of courtyard fences close to the 

dwelling may also protect outdoor living spaces. 

Architectural treatments that upgrade building elements are generally simpler to apply to masonry 

structures. Lightly clad timber frame structures should be evaluated more closely in consultation with a 

noise specialist. Caution should be exercised before providing treatments for buildings in a poor state of 

repair, as they may be less effective in these cases and may not provide any appreciable noise reduction 

benefit. 

The architectural treatments provided by TfNSW include: 
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• Fresh air ventilation systems that meet Building Code of Australia requirements with the windows 

and doors shut (Note; in certain circumstances air conditioning that includes fresh air intake or 

ceiling fans may also be considered, particularly where adverse climate conditions prevail); 

• Upgraded windows, glazing and solid core doors on the exposed façades of substantial structures 

only (eg masonry or insulated board cladding each with sealed underfloor); 

• Upgrading window and door seals; 

• The sealing of wall vents; 

• The sealing of the underfloor below the bearers and appropriately treating sub-floors ventilation; 

and 

• The sealing of eaves. 

Upgraded windows and doors must have a minimum sound reduction index (Rw) of 30 based on the 

performance of the entire door or window set. Higher performance may be required in some instances 

and consideration given to traffic spectrum corrections to the sound reduction index. Alternative at-

receiver treatments are: 

• The installation of courtyard fences that break line of site between the affected façade window and 

the road where they are feasible and reasonable and are preferred by the owner. 

The implementation of at-property treatment for the two heritage listed dwellings would need to 

consider the heritage status. This may prevent certain types of upgrades to the facades, including 

upgrading glazing and frames. A review of at-property treatment for these residences would be 

required during detailed design to determine if it is feasible to implement. 

The Roads and Maritime’s At-Receiver Noise Treatment Guideline (Draft) has been preproduced in Table 

9 below. 
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Table 9:  Treatment package types - At-Receiver Noise Treatment Guideline (Draft) 

Construction 
Treatment package type 

1 2 3 4 5 

Exceedance, dB(A) 1 to 5 6 to 8 9 to 11 12 to 14 >14 

All · Optional ceiling fans 

· Mechanical ventilation (MV)2 

· New acoustic seals for windows 

· Seal around window architraves 

/doorjambs 

. Seal all vents and openings  

·

·

 As per category 1 treatments 

 External solid core door (40mm) with perimeter acoustic seals, drop seals and threshold seals 

Brick veneer or double brick   

Window area less than or 

equal to 20% lower floor area 

For 6 dB(A) exceedance: 

· 6.38 mm laminate and 

roof insulation (R4.0 

215mm thick) or 6.5mm 

lam with acoustic interlayer 

For 7 dB(A) exceedance: 

· 8.5mm lam with acoustic 

interlayer or 10.38mm lam 

For 8 dB(A) exceedance: 

· 8.5mm lam with acoustic 

interlayer or 10.5mm lam 

with acoustic interlayer or 

10mm acrylic panel with 

nominally 100 mm gap or 

>4m secondary window 

with 100mm gap or 

equivalent 

· Roof insulation (R4.0 

215mm thick) 

For 9 dB(A) exceedance: 

· 8.5mm lam with acoustic 

interlayer or 10.38mm lam  

Otherwise: 

· 10.5mm lam with acoustic 

interlayer or 10mm acrylic 

panel with nominally 100m 

gap or >4mm secondary 

window with 100mm air 

gap or equivalent 

·   >4mm secondary window 

with 100mm gap, or 

equivalent 

·       Roof insulation (R4.0 

215mm thick) 

·       >6mm secondary window with 

nominally 100mm gap, or equivalent 

·       Roof insulation (R4.0 215mm thick) 

Brick veneer or double brick 

Sliding door area less than or 

equal to 50% wall area 

6.38mm lam, or equivalent 6.5mm lam with acoustic 

interlayer, or equivalent 

Roof insulation (R4.0 215 

mm thick) 

Or: 

8.5 mm lam with acoustic 

interlayer or equivalent 

8.5 mm lam with acoustic 

interlayer or >4mm 

secondary window with 

nominally 100mm gap, or 

equivalent 

Roof insulation (R4.0 

215mm thick) 

>6mm secondary window with 

nominally 100mm gap, or 

equivalent 

Roof insulation (R4.0 215 mm 

thick) 

>6mm secondary window with nominally 

100 mm gap, or equivalent 

Roof insulation (R4.0 215 mm thick) 
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Construction 
Treatment package type 

1 2 3 4 5 

Exceedance, dB(A) 1 to 5 6 to 8 9 to 11 12 to 14 >14 

Lightweight Window area less 

than or equal to 20% floor 

area 

• Seal 

• Roof 

subfloor 

insulation (R4.0 215mm thick) 

• As per Category 1 

treatments 

For 8 dB(A) exceedance: 

• 10mm acrylic panel with 

nominally 100mm gap, or 

equivalent 

• Re-sheet wall lining 

(1x6mm fibre cement 

sheeting with nominal 

board weight of 11kg/m2 

and 1x13mm plasterboard 

with nominal board weight 

of 10.5 kg/m2 to finish or 

equivalent) 

• Wall insulation (R2.7  

90mm thick) 

• Otherwise: 

• 10mm acrylic panel with 

100mm air gap, or 

equivalent 

• Additional wall lining 

(1x13mm plasterboard with 

nominal board weight of 

10.5 kg/m2 to finish, or 

equivalent) 

• As per Category 1 

treatments 

• 10mm acrylic panel with 

nominally 100mm gap, or 

equivalent 

• Re-sheet wall lining 

(1x6mm fibre cement 

sheeting with nominal 

board weight of 11kg/m2 

and 1x13mm plasterboard 

with nominal board weight 

of 10.5 kg/m2 to finish, or 

equivalent) 

• Wall insulation (R2.7  

90mm thick) 

• Resilient mount to isolate 

wall lining and stud 

• As per Category 1 treatments 

• >4mm secondary window 

with nominally 100mm gap, or 

equivalent 

• Re-sheet wall lining (1x6mm 

fibre cement sheeting with 

nominal board weight of 

11kg/m2 and 1x13mm 

plasterboard with nominal 

board weight of 10.5 kg/m2 to 

finish, or equivalent) 

• Wall insulation (R2.7  90mm 

thick) 

• Resilient mount to isolate 

wall lining and stud 

• As per Category 1 treatments 

• >6mm secondary window with nominally 

100mm gap, or equivalent 

• Re-sheet wall lining (1x6mm fibre cement 

sheeting with nominal board weight of 

11kg/m2 and 1x13mm plasterboard with 

nominal board weight of 10.5 kg/m2 to 

finish, or equivalent) 

• Wall insulation (R2.7  90mm thick) 

• Resilient mount to isolate wall lining and 

stud 
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Part B Construction noise and vibration assessment 
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7.1 
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Overview of construction works 

Construction activities generate noise and vibration of varying levels depending on the activities being 

carried out and the proximity to sensitive receivers such as residential areas. The type of work carried 

out during construction often involves the use of large plant and machinery, sometimes moving along 

the proposal alignment and sometimes working in a fixed location, which can cause varying noise and 

vibration at nearby receivers. These aspects of construction can exacerbate noise levels from the works 

and their effects, causing annoyance to those affected. 

This section of the report provides an outline of the key noise and vibration works that would be carried 

out to complete the proposal; an explanation of relevant limits set by regulations, codes and standards; 

typical emission levels and an outline of noise and vibration control and management techniques that 

can be implemented to mitigate noise and reduce annoyance to the surrounding community. 

Description of works and staging 

The construction staging is proposed to be split into two packages, being Katoomba to Medlow Bath, 

and Medlow Bath to Blackheath. The work methodology may be modified or refined during detailed 

design due to engineering constraints or to minimise environmental impacts, including: 

• onsite conditions identified during pre-construction activities, 

• ongoing refinement of the detailed design, 

• outcomes of community consultation, including submissions on the REF. 

The indicative activities associated with each construction stage for the Medlow Bath to Blackheath 

revised design are summarised in Table 10 below. 

The revised design modifications do not change the equipment to be used or the expected duration of 

works, however the modified activities occurring in the northern section of the project include: 

• Additional site preparation and establishment works associated with the high voltage electricity, 

optical fibre and water main relocations located in NCA01 to the south of residences on Evans 

Lookout Road, 

• Works associated with the construction of the active transport trail (earth works/road 

works/drainage and finishing works) in the Medlow Bath to Blackheath section to Valley View 

Road, Blackheath. 
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Table 10:  Indicative construction staging and general activities  

Stage Activities 
 

Duration 

(weeks) 

Maximum 

daily 

deliveries 

(trucks) 

Maximum 

daily 

workforce 

Medlow Bath to Blackheath 

Site Preparation • 

• 

• 

Clearing trees, mulching  

Utility investigations 

Potential removal of redundant 

relocation of existing ones 

utilities and 

6 6 10 

Site establishment • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Clearing and grubbing 

Topsoil stripping 

Hardstand construction 

Utilities services 

Material storage areas 

Temporary security fencing 

Temporary pedestrian fencing 

Temporary access road to compound sites 

Installation of water quality and sediment 

control measures 

Temporary traffic control barriers, signage and 

lighting along the full length of the existing 

roadway in order to separate the construction 

site from passing traffic 

6 15 30 

Earthworks • 

• 

• 

Embankment 

Construction 

Excavation of 

foundation treatments 

of the new fill embankments 

major cuttings 

28 50 10 

Roadworks • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

The works would be split into constructing the 

westbound carriageway first and then the 

eastbound carriageway.  

Road construction would include: 

Removal and demolition of existing pavements 

Embankment foundation treatments 

Construction of the new embankment 

Excavation of cuttings 

Utility works typically including 

communications, power, gas, water and sewer 

(where necessary) along with ITS and TCS 

networks 

Construction of the pavement layers including 

the subbase and asphalt layers 

Reinforced earth retaining walls 

Tie-ins to existing pavement at the southern 

and northern limits 

28 14 50 

Drainage works  • 

• 

• 

Construction of larger transverse drainage 

structurers (box culverts) 

Installation of drainage pit and pipe systems

Construction of the open drainage channels 

permanent controls. 

 

and 

57 28 56 
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Maximum 
Maximum 

Stage Activities 
 

Duration 

(weeks) 

daily 

deliveries 
daily 

workforce 
(trucks) 

Finishing works • Installation of sign structures including piling, 8 19 28 

concrete works and installation of overhead 

steel structure 

• Installation of road furniture (i.e. lighting, safety 

barriers and guideposts) 

• Pavement marking 

• Installation of urban design treatments and 

features 

• Landscaping works 

• Removal of all remaining temporary works such 

as traffic control barriers, ancillary facilities and 

lighting 

• Rehabilitation work will include batter 

protection and landscaping plus reinstatement 

of all disturbed areas. 

7.2 Construction hours 

7.2.1 Standard construction hours 

The standard hours for construction are defined in Table 11 based on Roads and Maritime's 

'Construction Noise and Vibration Guideline' (CNVG). Whilst the standard construction hours are not 

mandatory, limiting construction works to within standard construction hours as much as practicable 

assists in managing noise or vibration impact by limiting potentially noisy and vibration causing 

activities to the daytime, when background noise levels are higher, and by providing respite from 

construction noise and vibration during the evening, overnight, and on weekends.  

7.2.2 Extended construction hours 

To reduce the overall construction timeframe of the proposal to provide relief to the Blue Mountains 

community, Transport seeking approval for ‘extended construction hours’ for this public infrastructure 

project. This would provide additional work hours at the end of each day (Monday to Friday) and on 

Saturday afternoon. Extended construction hours would apply across the full length of the proposal and 

would be limited to daylight hours, with potentially shorter working periods throughout winter months. 

The proposed extended construction hours are: 

• Monday to Friday: 6am to 7am 

• Monday to Friday: 6pm to 7pm 

• Saturday: 1pm to 5pm 

For the Saturday afternoon period between 1pm to 5pm, it is proposed to extend the standard 

construction hours, rather than being assessed as OOHW. The proposed extended construction hours 

are included in Table 11 below. 
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Most construction work would be carried out within these proposed working hours. This would include: 

• ancillary facility operation including stockpiling and general office duties 

• removal and delivery of materials, plant, and equipment such as cranes 

• establishment of temporary traffic management controls and facilities enabling traffic switches so 

that traffic flows can be maintained during construction 

• earthworks, including haulage, placement, and compaction 

• piling driving and/or boring at bridges and retaining walls 

• utility adjustments and relocations 

• pavement and concrete finishing works. 

The reasons for the proposed extension of hours, and for out-of-hours work, are presented in the 

following section. 

7.2.3 Night work 

Certain work may still need to occur outside these hours to minimise disruption to customers, 

pedestrians, road users and nearby sensitive receivers. Any out of hours work would be undertaken in 

accordance with the Construction Noise and Vibration Guidelines (Roads and Maritime, 2016). Typically, 

specific work and activities that may be required to be undertaken out-of-hours would include: 

• tie-in work at either end which would require some night-time work for asphalt paving to maintain 

safety of road users 

• bridge structure works when launching the bridge deck 

• adjustment to line marking 

• temporary safety barrier placement 

• work in the rail corridor 

• traffic switches to reduce inconvenience to road users, avoid traffic delays during daytime or peak 

traffic periods and to provide safety for construction workers working on the existing highway 

• minor services adjustment 

• ancillary facility operations required to support any activities which may occur out of hours 

• concrete batch plant operations. 

A concrete batch plant is proposed to be located at the Woodlands Road, Katoomba ancillary facility. To 

provide concrete, the batch plant would need to operate 1.5 hours before and one hour after the 

proposed construction work hours. 
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7.2.4 Justification for the extended working hours  

Transport is investigating opportunities for longer standard construction hours for the proposal to 

complete the construction of the proposal sooner to allow relief from construction for the travelling 

public and local communities from the construction activities. In particular, this is due to the 

construction that would be occurring for the GWHUP between Katoomba and Lithgow for a long period 

of time which would result in construction and consultation fatigue to communities along the Great 

Western Highway.  

• by extending standard working hours by two hours every day and four hours on a Saturday, this 

would: 

• reduce the volume of traffic on the roads during peak hours due to construction staff and some 

construction vehicles travelling to and from the work site outside peak traffic periods 

• potentially bring forward the opening date for the proposal and minimising overlapping 

construction timeframes for different GWHUP projects  

• cause less traffic disruption and noise and visual amenity impacts to the community, local 

business, motorists, pedestrians and cyclists as work would be completed earlier than currently 

predicted 

• provide a safer road and active transport network earlier than planned.  

Longer working days would result in a direct increase in productivity across the proposal, making 

maximum and most efficient use of existing equipment and resources. This would result in a safer work 

environment and a more attractive employment proposition. 

The proposed extended construction working hours would be unlikely to result in significant impacts on 

the amenity of affected sensitive receivers. This is because of the location of the proposal in a mostly 

sparsely populated area. In particular, through the Medlow Bath to Blackheath section, sensitive 

receivers that would be impacted by amenity are located at the northern end of Medlow Bath, with no 

receivers located along the remaining length.  

The proposed construction hours and consideration of the effects would be discussed with the 

community and potentially affected receivers before construction. 

7.2.5 Summary of construction hours 

Table 11:  Construction hours 

Construction hours Monday to Friday Saturday Sunday/ Public holiday 

Recommended standard construction hours 

Standard hours 7am to 6pm 8am to 5pm No work 

Outside recommended standard construction hours 

Extended construction hours 6am to 7am 

6pm to 7pm 

N/A N/A 
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Construction hours Monday to Friday Saturday Sunday/ Public holiday 

Out-of-Hours Work (Day) N/A 5pm to 6pm 8am to 6pm 

Out-of-Hours Work (Evening) 7pm to 10pm 6pm to 10pm 6pm to 10pm 

Out-of-Hours Work (Night) 10pm to 6am 10pm to 8am 10pm to 8am 
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8 Construction noise and vibration objectives 

8.1 Construction noise management levels 

The CNVG has been developed for the assessment of construction noise and vibration for Roads and 

Maritime projects. This guideline refers to the ICNG for the setting of Noise Management Levels (NMLs). 

The CNVG provides guidance for assessing and mitigating construction noise and vibration. There are 

two parts of the CNVG that are used to determine the type of assessment required to be undertaken: 

• Duration of the impact to affected receivers, 

• Number of affected receivers. 

Based on the proposed duration of construction works and number of affected receivers, a quantitative 

assessment in accordance with the CNVG has been undertaken. 

8.1.1 Residential receivers 

Table 12, reproduced from the ICNG, sets out the noise management levels and how they are to be 

applied for residential receivers.  

The rating background level (RBL) is used when determining the management level. The RBL is the 

overall single-figure background noise level measured in each relevant assessment period (during or 

outside the recommended standard hours). 

Table 12:  Noise management levels at residential receivers  

Management level 
Time of day How to apply 

LAeq (15min) * 

Recommended standard Noise affected The noise affected level represents the point above which there 

hours: may be some community reaction to noise. RBL + 10dB 

Monday to Friday • Where the predicted or measured LAeq(15min) is greater than 

the noise affected level, the proponent should apply all 7am to 6pm 
feasible and reasonable work practices to meet the noise 

Saturday 8am to 1pm 
affected level. 

No work on Sundays or 
• The proponent should also inform all potentially impacted 

public holidays residents of the nature of works to be carried out, the 

expected noise levels and duration, as well as contact details. 
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Time of day 
Management level 

LAeq (15min) * 
How to apply 

Highly noise 

affected 

75dB(A) 

The highly noise affected level represents the point above which 

there may be strong community reaction to noise. 

• Where noise is above this level, the relevant authority 

(consent, determining or regulatory) may require respite 

periods by restricting the hours that the very noisy activities 

can occur, taking into account: 

- Times identified by the community when they are less 

sensitive to noise (such as before and after school for 

works near schools, or mid-morning or mid-afternoon for 

works near residences 

- If the community is prepared to accept a longer period of 

construction in exchange for restrictions on construction 

times. 

Outside recommended 

standard hours 

Noise affected 

RBL + 5dB 

• A strong justification would typically be required for works 

outside the recommended standard hours. 

• The proponent should apply all feasible and reasonable work 

practices to meet the noise affected level. 

• Where all feasible and reasonable practices have been 

applied and noise is more than 5dB(A) above the noise 

affected level, the proponent should negotiate with the 

community. 

For guidance on negotiating agreements see section 7.2.2 [of the 

ICNG]. 

* Noise levels apply 

level. If the property 

most noise-affected 

at the property boundary that is most exposed to construction noise, and at a height of 1.5 metres above  ground 

boundary is more than 30 metres from the residence, the location for measuring or predicting noise levels is at the 

point within 30 metres of the residence. Noise levels may be higher at upper floors of the  noise affected residence. 

8.1.2 Sleep disturbance 

The ICNG recommends that where construction works are planned to extend over more than two 

consecutive nights, maximum noise levels and the extent and frequency of maximum noise level events 

exceeding the RBL should be considered. In line with the ICNG, further guidance is taken from the NSW 

Environmental Criteria for Road Traffic Noise (ECRTN) (Environment Protection Authority 1999).  

To assess the likelihood of sleep disturbance, an initial screening level of LAmax <LA90,15min + 15 is 

used. In situations, where this results in an internal screening level of less than 45 dB(A) (internal), a 

minimum internal screening level of 45 dB(A) is set. Note that this is equivalent to an external maximum 

noise level of 55 dB(A) with windows open or 65 dB(A) with closed windows, based on an outside-to-

inside noise reduction of respectively 10 dB(A) and 20 dB(A).  

Where there are noise events found to exceed the initial screening level, further analysis is made to 

identify: 

• The likely number of events that might occur during the night assessment period  

• Whether events exceed an 'awakening reaction' level of 55dBA LAmax (internal) that equates to an 

external NML of LAmax 75 dB(A) (assuming closed windows). 
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The ICNG recommends that where construction works are planned to extend over more than two 

consecutive nights, maximum noise levels and the extent and frequency that maximum noise levels 

exceed the RBL should be analysed. 

8.1.3 Residential construction noise management levels 

Table 13 presents the construction noise management levels for residential receivers within the noise 

study area. 
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Table 13:  Construction noise management levels at residential receivers  

NCA Logger ID 

LA90 rating background level (RBL) Noise management level (NML) LAeq(15min) 
Sleep disturbance 

criterion  

LAmax dB(A)  

screening 
Standard Extended/out-of-hours work (OOHW) 

hours 

(RBL+10dB) 

(RBL+5dB) 

Day Shoulder 1 Evening Night Shoulder 2 Day Day Shoulder 1 Evening Night Shoulder 2  

NCA01 L1 48 39 33 30 32 58 53 44 38 35 37 55 

NCA02 L2 45 38 31 30 34 55 50 43 36 35 39 55 

NCA03 L3 47 40 33 30 35 57 52 45 38 35 40 55 

NCA04 L4 45 40 33 30 32 55 50 45 38 35 37 55 

NCA05 L5 44 38 32 30 32 54 49 43 37 35 37 55 

NCA06 L6 47 40 38 30 34 57 52 45 43 35 39 55 

NCA07 L7 36 35 30 30 33 46 41 40 35 35 38 55 

* Only receivers in NCA01 to NCA03 are relevant to the extent of works of the revised design assessment 
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8.1.4 Non-residential receiver construction noise management levels 

Table 14 sets out the ICNG noise management levels for non-residential receivers. Table 15 provides the 

ICNG noise management levels for all assessed non-residential receivers in the proposal study area. 

Table 14:  Noise management levels at non-residential land uses 

Land use Where objective applies Management level LAeq (15 min) 

Classrooms 

institutions 

at schools and other educational Internal 

 

noise level 45 dB(A) 

Hospital wards and operating theatres Internal noise level 45 dB(A) 

Places of worship Internal noise level 45 dB(A) 

Active recreation areas  External noise level 65 dB(A) 

Passive recreation areas External noise level 60 dB(A) 

Community centres Depends on

the centre. 

 the intended use of Refer to

levels in 

 the ‘maximum’ internal 

AS2107 for specific uses. 

Commercial premises External noise level 70 dB(A) 

Industrial premises External noise level 75 dB(A) 

Notes: Noise management levels apply when receiver areas are in use only. 
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Table 15:  

NCA 

NCA01 

NCA01 

NCA03 

NCA03 

NCA03 

NCA03 

NCA03 

NCA03 

NCA03 

NCA03 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA06 

NCA07 

NCA07 

NCA07 

NCA07 

All non-residential receiver noise management levels 

Address Land use 
NML 

LAeq(15 minute) dB(A) comments 

14 VALLEY VIEW ROAD, BLACKHEATH Commercial 70 When premise is in use. External. 

13-17 BRIGHTLANDS AVENUE, BLACKHEATH Hotel 60 NML of 60dB(A) is external equivalent of 40dB(A) internal goal with windows closed 

52-88 GREAT WESTERN HIGHWAY, MEDLOW Commercial 

BATH 

70 When premise is in use. External. 

MEDLOW BATH RAILWAY STATION Commercial 70 When premise is in use. External. 

40 GREAT WESTERN HIGHWAY, MEDLOW BATH Commercial 70 When premise is in use. External. 

42 GREAT WESTERN HIGHWAY, MEDLOW BATH Commercial 70 When premise is in use. External. 

90-98 GREAT WESTERN HIGHWAY, MEDLOW Commercial 

BATH 

70 When premise is in use. External. 

8 RAILWAY PARADE, MEDLOW BATH Commercial 70 When premise is in use. External. 

1 RAILWAY PARADE, MEDLOW BATH Commercial 70 When premise is in use. External. 

50 GREAT WESTERN HIGHWAY, MEDLOW BATH Commercial 70 When premise is in use. External. 

102 CAMP STREET, KATOOMBA Commercial 70 When premise is in use. External. 

12 WHITTON STREET, KATOOMBA Commercial 70 When premise is in use. External. 

12-16 POWER HOUSE LANE, KATOOMBA Commercial 70 When premise is in use. External. 

98-100 CAMP STREET, KATOOMBA Commercial 70 When premise is in use. External. 

12 COOPER STREET, KATOOMBA Commercial 70 When premise is in use. External. 

30-34 COOPER STREET, KATOOMBA Commercial 70 When premise is in use. External. 

2 COOPER STREET, KATOOMBA Commercial 70 When premise is in use. External. 

17 COOPER STREET, KATOOMBA Commercial 70 When premise is in use. External. 

6 COOPER STREET, KATOOMBA Commercial 70 When premise is in use. External. 

16 COOPER STREET, KATOOMBA Commercial 70 When premise is in use. External. 

298 BATHURST ROAD, KATOOMBA Hotel 60 NML of 60dB(A) is external equivalent of 40dB(A) internal goal with windows closed 

2 VALLEY ROAD, KATOOMBA Hotel 60 NML of 60dB(A) is external equivalent of 40dB(A) internal goal with windows closed 

3-9 VALLEY ROAD, KATOOMBA Industrial 75 When premise is in use. External. 

1-17 VERDUN STREET, KATOOMBA Childcare 55 Daytime NML of 55dB(A) is external equivalent of 45dB(A) internal goal for classrooms 

open. 

with windows 

2-6 MINNI HA HA ROAD, KATOOMBA Commercial 70 When premise is in use. External. 

1B ORIENT STREET, KATOOMBA Commercial 70 When premise is in use. External. 

10 MISTRAL STREET, KATOOMBA Commercial 70 When premise is in use. External. 
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NCA Address Land use 
NML 

LAeq(15 minute) dB(A) comments 

NCA07 5-7 CAMP STREET, KATOOMBA Hotel 60 NML of 60dB(A) is external equivalent of 40dB(A) internal goal with windows closed 

NCA07 1A ORIENT STREET, KATOOMBA Hotel 60 NML of 60dB(A) is external equivalent of 40dB(A) internal goal with windows closed 

NCA07 2-38 SOUTH STREET, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 49-89 WOODLANDS ROAD, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 79 BARTON STREET, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 91 BARTON STREET, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 16 MISTRAL STREET, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 60 WOODLANDS ROAD, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 32 WOODLANDS ROAD, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 89 BARTON STREET, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 17 TWYNAM STREET, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 23-37 BARTON STREET, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 62 WOODLANDS ROAD, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 41 BARTON STREET, KATOOMBA Industrial 75 When premise is in use. External. 

NCA07 173-181 GREAT WESTERN HIGHWAY, KATOOMBA Hospital 65 NML of 60dB(A) is external equivalent of 45dB(A) internal goal with windows closed 

NCA07 75-77 NORTH STREET, KATOOMBA Place of worship 55 NML of 55dB(A) is external 

when in use. Ref: ICNG p13 

equivalent of 45dB(A) internal goal for places of worship with windows open, 

NCA07 124-128 VICTORIA STREET, KATOOMBA Place of worship 55 NML of 55dB(A) is external 

when in use. Ref: ICNG p13 

equivalent of 45dB(A) internal goal for places of worship with windows open, 

* Only receivers in NCA01 to NCA03 are relevant to the extent of works of the revised design assessment  
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8.2 Construction-related road traffic noise 

When trucks and other vehicles are operating within the boundary of a construction site, road vehicle 

noise contributions are included in the overall predicted LAeq(15minute) construction site noise emissions. 

When construction-related traffic moves onto the public road network a different noise assessment 

methodology is appropriate, as vehicle movements would be regarded as ‘additional road traffic’ rather 

than as part of the construction site. 

On roads located immediately adjacent to construction sites, the community may associate heavy 

vehicle movements with the project works. However, once the heavy vehicles move further from 

construction sites onto major collector or arterial roads, the noise may be perceived as being part of the 

general road traffic. 

Noise from construction traffic on public roads is not assessed under the ICNG, although the guideline 

does reference the Environmental Criteria for Road Traffic Noise (Environment Protection Authority, 

1999), which has been superseded by the RNP. The RNP states that in assessing feasible and reasonable 

mitigation measures, an increase of up to 2 dB represents a minor impact that is considered barely 

perceptible to the average person. For existing residences and other sensitive land uses affected by 

additional traffic on existing roads generated by land use developments (in this case the construction 

area), any increase in the total traffic noise level should be limited to 2 dB above that of the 

corresponding ‘without construction’ scenario. 

Where the road traffic noise levels are predicted to increase by more than 2 dB as a result of 

construction traffic, consideration would be given to applying feasible and reasonable noise mitigation 

measures to reduce the potential noise impacts and preserve acoustic amenity. 

In considering feasible and reasonable mitigation measures where the relevant noise increase is greater 

than 2 dB, consideration would also be given to the actual noise levels associated with construction 

traffic and whether or not these levels comply with the following road traffic noise criteria in the RNP: 

• 60 dB LAeq(15hour) day and 55 dB LAeq(9hour) night for existing freeway/ arterial/ sub-arterial roads. 

• 55 dB LAeq(1hour) day and 50 dB LAeq(1hour) night for existing local roads. 

8.3 Construction vibration criteria 

8.3.1 Construction vibration effects 

Effects of ground vibration on buildings resulting from construction may be segregated into the 

following three categories: 

• Human comfort – disturbance to building occupants: vibration in which the occupants or users of 

the building are inconvenienced or possibly disturbed. 

• Effects on building contents – vibration where the building contents may be affected. 
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• Effects on building structures – vibration in which the integrity of the building or structure itself 

may be prejudiced.  

8.3.2 Disturbance to building occupants 

Assessment of potential disturbance from construction vibration on human occupants of buildings is 

made in accordance with the guideline ‘Assessing Vibration; a technical guideline’ (DECC, 2006). The 

guideline provides criteria which are based on the British Standard BS 6472-1992 ‘Guide to evaluation of 

human exposure to vibration in buildings (1-80Hz)’. 

The vibration dose values recommended in the guideline ‘Assessing Vibration; a technical guideline’ are 

presented in Table 16. 

Table 16:  Vibration Dose Values for intermittent vibration 

Place and Time 
Preferred Vibration 

(VDV) in m/s1.75  

Dose Value Maximum Vibration 

(VDV) in m/s1.75 

Dose Value 

Critical areas1 (day or night) 0.1 0.2 

Residential buildings 16 hr day 0.2 0.4 

Residential buildings 8 hr night 0.13 0.26 

Offices, schools, educational institutions 

places of worship (day or night) 

and 0.4 0.8 

Workshops (day or night) 0.8 1.6 

Notes: 

1. Examples include hospital operating 

where sensitive equipment or delicate 

theatres and precision laboratories 

tasks require more stringent criteria 

where sensitive operations are occurring. 

than the human comfort criteria specify 

There 

above.  

may be cases 

To assess the potential for vibration impact on human comfort, an initial screening test will be done 

based on peak velocity units, as this metric is also used for the cosmetic damage vibration assessment.  

This screening test is a conservative approach since it is based on the continuous vibration velocity 

criteria (i.e. vibration that continues uninterrupted for a defined assessment period) whilst construction 

works are mostly intermittent. The screening test (Table 17) will be based on maximum peak values for 

surface construction works, which are intermittent in nature. This approach has been adopted so that 

the screening test is not unduly stringent. 

If the predicted vibration exceeds the initial screening test, the total estimated Vibration Dose Value (i.e. 

eVDV) will be determined based on the level and duration of the vibration 

Table 17:  Construction vibration disturbance – initial screening test. 

Place and Time Preferred peak velocity, mm/s (>8Hz) Maximum peak velocity, mm/s (>8Hz) 

Critical areas (day or night) 0.14 0.28 

Residential buildings 16 hr day 0.28 0.56 

Residential buildings 8 hr night 0.20 0.40 
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Place and Time Preferred peak velocity, mm/s (>8Hz) Maximum peak velocity, mm/s (>8Hz) 

Offices, schools, 

institutions and 

or night) 

educational 

places of worship (day 

0.56 1.10 

Workshops (day or night) 1.10 2.20 

8.3.3 Structural damage to buildings 

Potential structural damage of buildings caused by vibration is typically managed by ensuring vibration 

induced into the structure does not exceed certain limits and standards, such as British Standard 7385 

Part 2 (1993) as required by Project Planning Approval Condition E28. BS7385 suggests levels at which 

‘cosmetic’, ‘minor’ and ‘major’ categories of damage might occur. 

The cosmetic damage levels set by BS 7385 are considered ‘safe limits’ up to which no damage due to 

vibration effects has been observed for certain particular building types. Damage comprises minor non-

structural effects such as hairline cracks on drywall surfaces, hairline cracks in mortar joints and cement 

render, enlargement of existing cracks and separation of partitions or intermediate walls from load 

bearing walls. ‘Minor’ damage is considered possible at vibration magnitudes which are twice those 

given and ‘major’ damage to a building structure may occur at levels greater than four times those 

values. 

Table 18 sets out the recommended limits from BS7385 for transient vibration to ensure minimal risk of 

cosmetic damage to residential, commercial and industrial buildings.  This is shown graphically in Figure 

2. 

Table 18:  Transient vibration guide values -

component particle velocity 

 minimal risk of cosmetic damage (BS 7385) - peak 

Line Type of structure 
Frequency 

15 Hz 

range 4 to Frequency 

to 40 Hz 

range 15 Frequency range 

Hz and above 

40 

1 Reinforced or framed structures 

and heavy commercial buildings

Industrial 

 

50 mm/s 50 mm/s 50 mm/s 

2 Unreinforced or light framed structures 

Residential or light commercial type 

buildings 

15 mm/s at 4Hz, 

increasing to 20 

mm/s at 15Hz 

20 mm/s at 15Hz, 

increasing to 50 

mm/s at 40Hz 

50 mm/s 

BS7385 states that the guide values in Table 18 relate predominantly to transient vibration which does 

not give rise to resonant responses in structures, and to low-rise buildings. Where the dynamic loading 

caused by continuous vibration may give rise to dynamic magnification due to resonance, especially at 

the lower frequencies where lower guide values apply, then the guide values in Table 18 may need to be 

reduced by up to 50%, as shown by Line 3 of Figure 2 for residential buildings. 
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Figure 2:  Transient peak component particle velocity vibration guide values for cosmetic damage 

 

8.3.4 General vibration screening criterion 

The British Standard states that the guide values in Table 17 relate predominantly to transient vibration 

which does not give rise to resonant responses in structures and low-rise buildings. Where the dynamic 

loading caused by continuous vibration may give rise to dynamic magnification due to resonance, 

especially at the lower frequencies where lower guide values apply, then the guide values in Table 17 

may need to be reduced by up to 50%. This is especially applicable at the lower frequencies where lower 

guide values apply. 

On this basis, a conservative vibration screening criteria per receiver type is given below: 

• Reinforced or framed structures (Line 1): 25.0 mm/s 

• Unreinforced or light framed structures (Line 2): 7.5 mm/s 

At locations where the predicted and/or measured vibration levels are greater than shown above (peak 

component particle velocity), a more detailed analysis of the building structure, vibration source, 

dominant frequencies and dynamic characteristics of the structure would be required to determine the 

applicable vibration level. The analysis would take into consideration the transient vibration guide values 

for minimal risk of cosmetic damage set out in Figure 2. 
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Line 3 : Continuous Vibration Cosmetic Damage (5% Risk) - BS 7385 Residential

Line 3
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8.3.5 Heritage structures/buildings 

The British Standard BS7385 states that “A building of historical value should not (unless it is structurally 

unsound) be assumed to be more sensitive.” 

Unless otherwise advised, a conservative vibration damage screening level (peak component particle 

velocity) for heritage buildings/structures can be set to 2.5mm/s (the more stringent criterion in the 

German Standard DIN 4150-2016 Structural Vibration Part 3: Effects of Vibration on Structures). This 

screening level will allow potentially impacted heritage structures to be identified. If a heritage structure 

is predicted to be exposed to vibration levels above the conservative vibration screening level of 

2.5mm/s, further investigation would be undertaken to determine whether the structure is structurally 

unsound. Where a heritage building is deemed to be sensitive to vibration impacts, the more stringent 

DIN 4150-2016 Group 3 guideline values can be applied. Otherwise, structural damage vibration limits 

based on BS 7385 (Section 8.3.4) can be applied. 

8.3.6 Utilities and other vibration sensitive structures 

Any structures and utilities located near the proposal may be particularly sensitive to vibration. A 

vibration goal which differs from the cosmetic damage goals presented in Section 8.3.3 may need to be 

adopted. Examples of such structures and utilities include: 

• Gas pipelines 

• Fibre optic cables 

The British Standard BS 7385-2:1993 'Evaluation and measurement for vibration in buildings - Part 2: 

Guide to damage levels from ground-borne vibration' notes that structures below ground are known to 

sustain higher levels of vibration and are very resistant to damage unless in very poor condition (British 

Standard BS 7385-2:1993, p5). Further guidance is taken from the German Standard DIN 4150: Part 3-

1999.02 ‘Structural vibration in buildings - Effects on Structures’.  Section 5.3 of DIN 4150: Part 3 sets out 

guideline values for vibration velocity to be used when evaluating the effects of vibration on buried 

pipework.   

Table 19 presents the initial reference guideline for utilities and other buried pipework to evaluate the 

effects of short-term vibration impact. Specific vibration goals should be determined on a case-by-case 

basis as part of the CNVIS for each work site. 

Table 19:  DIN 4150-3 Guideline values for vibration velocity 

of short-term vibration on buried pipework 

to be used when evaluating the effects 

Line Pipe Material 
Guideline values for vibration 

measured on the pipe  

velocity 

1 Steel (including welded pipes) 100 mm/s 

2 Clay, 

(with 

concrete, reinforced 

or without flange) 

concrete, pre-stressed concrete, metal 80 mm/s 

3 Masonry, plastic 50 mm/s 
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Line Pipe Material 
Guideline values for vibration 

measured on the pipe  

velocity 

Note 1. Rock breaking/hammering and sheet piling activities are considered to have the potential to cause dynamic loading in some 

structures and it may therefore be appropriate to reduce the transient values by 50%. 
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9 Construction noise assessment 

9.1 Noise assessment methodology 

An assessment on the potential level of construction noise impact has been carried out to determine 

whether mitigation would be required, and to determine appropriate management controls, based on 

the staging and activities described in Section 7.1. 

Modelling and assessment of airborne noise impacts from activities associated with the construction 

works were determined by modelling the noise sources, receiver locations, topographica l features, and 

possible noise mitigation measures using a 'CadnaA' computer noise model developed for this 

proposal. The model calculates the contribution of each noise source at identified sensitive receiver 

locations and allows for the prediction of the total noise from a site for the various stages of the 

construction works. 

The noise prediction models take into account: 

• Location of noise sources and sensitive receiver locations 

• Height of sources and receivers 

• Sound Power Levels (Lw) of plant and equipment likely to be used during the various construction 

activities (see Section 9.2) 

• Separation distances between sources and receivers 

• Ground type between sources and receivers 

• Attenuation from barriers (natural and purpose built). 

9.2 Construction activities and sound power levels 

The type and number of plant and equipment associated with the proposed works that have been used 

for this assessment are based upon experience with similar noise assessments, the Transport for NSW 

(TfNSW) 'Construction Noise Strategy', and the CNVG. The assessment provides a typical representation 

of the potential construction noise levels and would be updated and refined by the construction 

contractor prior to construction commencing. 

Table 20 presents a list of the construction activities and respective sound power levels of plant and 

equipment. The plant and equipment likely to be used by the contractor to carry out the necessary 

construction work for this proposal have also been listed. To identify the potential level of impact 

associated with the construction works, the assessment assumes all equipment would be operating 

concurrently. 
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Table 20:  Equipment sound power levels ("SWL") used in the modelling of construction noise  

Activity 
Assessment 

ID 

Description 

activity 

of 
Plant/ equipment 

Sound 

levels, 

LAeq 

power 

dB(A)  Assumed 

No. units 
LA1(1min) 

Medlow Bath to Blackheath 

Site preparation V09 SP Utility 

investigations, 

removal of 

redundant 

utilities and 

relocation of 

existing ones 

Excavator (tracked) 35t 

Truck (articulated dump) 

Franna crane 20t 

Pneumatic hammer 

Concrete saw 

Vacuum truck 

Backhoe 

Power generator 

Assumed activity noise level 

107 

106 

98 

115 

115 

107 

100 

100 

116 

115 

117 

102 

120 

118 

117 

104 

106 

120 

1 

4 per 

1 

1 

1 

1 

1 

1 

 

hour 

Site establishment V10 SE General land 

clearing, tree 

and stump 

removal, topsoil 

stripping, 

loading 

Bulldozer D9 

Excavator (tracked) 35t 

Chainsaw 

Tub grinder/ mulcher 

Truck (articulated dump) 30t 

Assumed activity noise level 

114 

107 

119 

119 

106 

122 

118 

115 

124 

124 

117 

124 

1 

1 

2 

1 

4 per hour 

Bulk

 

 

 

 earthworks V11 BE Formation of 

road alignment 

excavation of 

soil and rock, 

hammering/rock 

breaking, 

drilling, loading, 

haulage, 

compaction of 

fill areas, grading 

 

Bulldozer D9 

Scraper 651 

Excavator (tracked) 35t 

As above + hydraulic hammer 

Grader 

Truck (articulated dump) 30t 

Truck (medium rigid + trailer) 

Compactor  

Roller (large pad foot)  

Water cart 

Assumed activity noise level 

114 

108 

107 

122 

113 

106 

106 

106 

109 

107 

123 

118 

110 

115 

126 

121 

117 

117 

116 

112 

111 

126 

1 

1 

1 

1 

1 

4 per 

4 per 

1 

1 

1 

hour 

hour 

Drainage 

infrastructure 

V12 DI Excavation of 

trenches and 

pits, delivery and 

placement of 

precast pipes 

and pits, filling 

and compacting 

Backhoe 

Franna crane 20t 

Excavator (tracked) 35t 

Truck (concrete agitator) 

Roller (large pad foot) 

Truck (medium rigid) 

Assumed activity noise level 

100 

98 

107 

108 

109 

103 

112 

104 

102 

115 

117 

112 

117 

117 

1 

1 

1 

4 per 

1 

4 per 

hour 

hour 

Paving/ asphalting 

(inc. concrete 

sawing) 

V13 PA Delivery of raw 

materials, 

placement of 

surface material, 

saw cutting 

Pavement laying machine 

Truck (medium rigid) 

Asphalt truck & sprayer 

Truck (concrete agitator) 

Smooth drum roller 

Concrete saw 

103 

103 

108 

108 

112 

115 

112 

117 

116 

117 

120 

119 

1 

4 per 

1 

1 

1 

1 

hour 

Assumed activity noise level 118 120 
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Activity 
Assessment 

ID 

Description 

activity 

of 
Plant/ equipment 

Sound 

levels, 

power 

dB(A)  Assumed 

No. units 
LAeq LA1(1min) 

Finishing works V14 FW Signposting and Truck (medium rigid) 106 117 4 per hour 

line marking Scissor lift 98 101 1 

Franna crane 20t 98 102 1 

Line marking truck 108 112 1 

Assumed activity noise level 109 117 



      

 

     

                

              

              

               

          

                

               

                  

               

          

                

             

RENZO TONIN & ASSOCIATES 6 OCTOBER 2022 

9.3 Predicted construction noise levels 

Noise levels at any receiver location resulting from construction works would depend on the location of 

the receiver with respect to the area of construction, shielding from intervening topography and 

structures, and the type and duration of construction being undertaken. Furthermore, noise levels at 

receivers would vary significantly over the total construction program due to the transient nature and 

large range of plant and equipment that could be used. 

Table 21 to Table 27 present the LAeq,15min and LAmax (sleep disturbance) construction impacts levels likely 

to be experienced at receivers in each NCA. The summary presented represents the construction activity 

at the worst-case location to each affected receiver. A full list of predicted construction noise levels at all 

receivers for each work scenario of the revised design assessment (V09 to V14) is presented in 

APPENDIX G. Construction noise contours are presented in APPENDIX H. 

The results shown below for Katoomba to Medlow Bath (V01 to V08) and the ancillary facilities (V15) 

have not been recalculated and remain the same as presented the REF proposal assessment. 
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Table 21:  Summary of construction noise results – Day standard hours (LAeq,15min) 

NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

NCA01 0 to 10                 16 33 32 4 17 4   

>10                 8 7 6 2 2 1   

75dBA or greater                3 11 3 1 3     

                                

NCA02 0 to 10                 11 34 34 9 16 4   

>10                 7 9 9 6 6 5   

75dBA or greater                1 6 6   3     

                                

NCA03 0 to 10 30 76 76 16 41 9     7 12 13 3 9 1   

>10 4 14 19   8         3 3   1     

75dBA or greater  2 3                         

                                

NCA04 0 to 10 2     7 3 4                   

>10 1 7 7   4                     

75dBA or greater 4                             

                                

NCA05 0 to 10 5 13 15 2 9  6   11             1 

>10   2 2      1   3               

75dBA or greater                              

                                

NCA06 0 to 10 8 15 19 8 10 4                   

>10 2 8 8   4                     

75dBA or greater                              

                                

NCA07 0 to 10   8 16                       10 

>10                               
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Table 22:  Summary of construction noise results - Day OOHW 1 (LAeq,15min) 

NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

NCA01 0 to 5                 23 49 36 11 19 6   

5 to 15                 16 33 32 4 17 4   

15 to 25                 10 7 6 3 4 1   

>25                 1 11 3   1     

NCA02 0 to 5                 27     7 24 8   

5 to 15                 11 34 34 9 16 4   

15 to 25                 7 9 9 6 6 5   

>25                 1 6 6   3     

NCA03 0 to 5 47 78 95 24 49 16     7 26 40 4 6 2 1 

5 to 15 30 76 76 16 41 9     7 12 13 3 9 1   

15 to 25 4 16 22   8         3 3   1     

>25                               

NCA04 0 to 5           3                   

5 to 15 2     7 3 4                   

15 to 25 1 7 7   4                     

>25 4                             

NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

75dBA or greater                              

                                

Notes: 

* The results for Katoomba to Medlow Bath (V01 to V08) and the ancillary facilities (V15) have not been recalculated and remain the same as presented the REF proposal assessment. 
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NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

NCA05 0 to 5 10 18 18 5 8 4 1 7               

5 to 15 5 13 15 2 9     11             1 

15 to 25   2 2         3               

>25                               

NCA06 0 to 5 12 20 20 4 13 4  9                 

5 to 15 8 15 19 8 10 4  6                 

15 to 25 2 8 8   4    1                 

>25                               

NCA07 0 to 5 2 93 125   16                   47 

5 to 15   8 16                       10 

15 to 25                               

>25                               

Notes: 

* The results for Katoomba to Medlow Bath (V01 to V08) and the ancillary facilities (V15) have not been recalculated and remain the same as presented the REF proposal assessment. 

 

Table 23:  Summary of construction noise results - Shoulder 1 extended hours OOHW 1 (LAeq,15min) 

NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

NCA01 0 to 5                 61 63 69 28 76 19   

5 to 15                 53 97 112 26 54 17   

15 to 25                 13 34 29 3 15 4   

>25                 11 16 7 3 3 1   

NCA02 0 to 

5 to 

5   2 7                 15   27   

15                 34 15 9 25 31 11   
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NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

15 to 25                 9 25 29 4 10 7   

>25                 6 9 11 5 8 1   

NCA03 0 to 5 94 66 66 48 91 47     40 99 100 6 68 7 5 

5 to 15 77 146 146 55 100 30     13 63 76 11 16 7 1 

15 to 25 22 55 60 9 24 4     3 11 11 1 4     

>25   9 12   3         1 1         

NCA04 0 to 5                         

5 to 15 1     4   5             

15 to 25 1 4 3 3 7 2             

>25 5 3 4                   

NCA05 0 to 5 18 9 5 8 19 9 10 14       3 

5 to 15 12 26 30 9 16 5 15 17       1 

15 to 25 3 9 9   4    4 3         

>25               1         

NCA06 0 to 5 20 77 122 16 22 12             

5 to 15 19 33 38 13 26 8             

15 to 25 8 13 13 4 9 2             

>25   4 6                   

NCA07 0 to 5 8 125 142   27             72 

5 to 15   16 27                 17 

15 to 25                         

>25                         

Notes: 

* The results for Katoomba to Medlow Bath (V01 to V08) and the ancillary facilities (V15) have not been recalculated and remain the same as presented the REF proposal assessment. 
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Table 24:  Summary of construction noise results - Evening OOHW 1 (LAeq,15min) 

NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

NCA01 0 to 5                 63 6 4 76 46 41 19 

5 to 15                 97 117 142 54 132 37   

15 to 25                 34 68 55 15 32 8   

>25                 16 32 22 3 9 3   

NCA02 0 to 5 7 16 4   45                     

5 to 15   33 45           9     30   34   

15 to 25                 29 30 27 11 34 9   

>25                 11 19 22 8 15 6   

NCA03 0 to 5 65 4 1 90 41 95   7 100 83 72 81 87 40 24 

5 to 15 147 145 119 107 156 76     76 176 176 20 115 13 5 

15 to 25 60 107 130 30 76 22     11 20 34 7 12 3 1 

>25 12 34 40 4 16       1 7 7   3     

NCA04 0 to 5                     1         

5 to 15           2   1               

15 to 25 1     5 3 5                   

>25 6 7 7 2 4                     

NCA05 0 to 5 9     19 2 11 11 5       9 

5 to 15 25 24 19 16 28 13 18 21       3 

15 to 25 10 16 20 4 12 2 11 12       1 

>25   4 5   2   1 4         

NCA06 0 to 5 22 147 172 16 30 13   14         

5 to 15 26 39 50 14 31 10             

15 to 25 9 14 15 8 10 4             

>25   8 8   2               

NCA07 0 to 5 93 403 481 16 142     28       263 



 

 

R
E

N
Z

O
 T

O
N

IN
 &

 A
S

S
O

C
IA

T
E

S
 

6
 O

C
T

O
B

E
R

 2
0

2
2

 

A
U

R
E

C
O

N
 

T
L7

5
9

-0
3

F0
2

 N
V

IA
 A

D
D

E
N

D
U

M
 (R

3
).D

O
C

X
 

6
5
 

G
R

E
A

T
 W

E
S

T
E

R
N

 H
IG

H
W

A
Y

 U
P

G
R

A
D

E
 P

R
O

G
R

A
M

 - K
A

T
O

O
M

B
A

N
O

IS
E

 A
N

D
 V

IB
R

A
T

IO
N

 T
E

C
H

N
IC

A
L P

A
P

E
R

 - A
D

D
E

N
D

U
M

 

T
O

 B
LA

C
K

H
E

A
T

H
  

NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

5 to 15 8 141 169   27                   86 

15 to 25                             3 

>25                               

Notes: 

* The results for Katoomba to Medlow Bath (V01 to V08) and the ancillary facilities (V15) have not been recalculated and remain the same as presented the REF proposal assessment. 

 

Table 25:  Summary of construction noise results - Night OOHW 2 (LAeq,15min) 

NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

NCA01 0 to 5                 35 1 1 92 12 76 31 

5 to 15                 120 84 93 76 150 54 9 

15 to 25                 42 93 97 23 47 15   

>25                 23 45 32 5 13 3   

NCA02 0 to 5 33 4     49                     

5 to 15   45 49           3     27   32   

15 to 25                 34 27 24 14 34 10   

>25                 12 22 25 8 15 7   

NCA03 0 to 5 25     66 6 90   25 73 45 20 99 82 81 26 

5 to 15 165 80 72 146 157 107     139 170 182 63 168 20 17 

15 to 25 77 146 146 55 100 30     13 63 76 11 16 7 1 

>25 22 64 72 9 27 4     3 12 12 1 4     

NCA04 0 to 5               4   7 7         

5 to 15               1               

15 to 25 1     4   5                   
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NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

>25 6 7 7 3 7 2                   

NCA05 0 to 5 2     17   18 6 1             11 

5 to 15 28 18 11 21 29 15 21 20             4 

15 to 25 12 21 26 5 13 2 10 17             1 

>25 2 5 7   2   4 4               

NCA06 0 to 5 175 60 40 77 133 23 3 114             3 

5 to 15 69 239 255 33 144 28   28             5 

15 to 25 19 33 38 13 26 8                   

>25 8 17 19 4 9 2                   

NCA07 0 to 5 93 403 481 16 142     28             263 

5 to 15 8 141 169   27                   86 

15 to 25                             3 

>25                               

Notes: 

* The results for Katoomba to Medlow Bath (V01 to V08) and the ancillary facilities (V15) have not been recalculated and remain the same as presented the REF proposal assessment. 

 

Table 26:  Summary of construction noise results - Shoulder 2 extended hours OOHW 2 (LAeq,15min) 

NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

NCA01 0 to 5                 53 3 3 96 37 52 20 

5 to 15                 113 106 131 55 135 40 2 

15 to 25                 33 77 64 17 37 9   

>25                 18 37 25 5 11 3   

NCA02 0 to 5   49 47   2                 9   
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NCA 

  
dB(A) above NML 

Number of exceedances 

Katoomba to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V01 

SP 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

5 to 15     2           27     34 15 29   

15 to 25                 14 34 32 9 25 5   

>25                 8 15 17 6 9 6   

NCA03 0 to 5 71 14 6 98 66 60     99 71 82 57 100 13 12 

5 to 15 144 164 157 87 146 69     46 156 168 15 76 11 5 

15 to 25 41 87 100 23 60 12     9 15 16 3 11 3 1 

>25 8 25 27 2 12       1 3 4   1     

NCA04 0 to 5                   1 5         

5 to 15               1               

15 to 25 1     4 2 7                   

>25 6 7 7 3 5                     

NCA05 0 to 5 9     19 2 11 11 5       9 

5 to 15 25 24 19 16 28 13 18 21       3 

15 to 25 10 16 20 4 12 2 11 12       1 

>25   4 5   2   1 4         

NCA06 0 to 5 77 133 116 22 147 20   27       6 

5 to 15 33 144 170 26 39 15   3         

15 to 25 13 26 28 9 14 8             

>25 4 9 10   8               

NCA07 0 to 5 27 175 255   64             146 

5 to 15   40 66   2             29 

15 to 25                         

>25                         

Notes: 

* The results for Katoomba to Medlow Bath (V01 to V08) and the ancillary facilities (V15) have not been recalculated and remain the same as presented the REF proposal assessment. 
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Table 27:  Summary of construction noise results – Sleep disturbance (LAmax) 

NCA 

  

Number of 

Katoomba 

V01 

SP 

exceedances 

to Medlow Bath Medlow Bath to Blackheath 
Ancillary 

facilities 

V02 V03 

SE BE 

V04 

DI 

V05 

PA 

V06 

FW 

V07 

BWF 

V08 

BWD 

V09 

SP 

V10 

SE 

V12 

BE 

V12 

DA 

V13 

PA 

V14 

FW 
V15 

NCA01                 58 100 89 28 41 28 19 

NCA02                 40 49 49 22 40 22   

NCA03 92 141 193 64 92 64     15 27 56 12 15 12 30 

NCA04 7 7 7 7 7 7                   

NCA05 12 17 25 5 9 5 10 14             9 

NCA06 23 38 47 17 23 17                 6 

NCA07                             175 

Notes: 

* The results for Katoomba to Medlow Bath (V01 to V08) and the ancillary facilities (V15) have not been recalculated and remain the same as presented the REF proposal assessment. 
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9.4 Discussion of results 

9.4.1 Guidance on construction noise predictions 

9.4.1.1 Construction works along the road corridor 

The CNVG recommends the assessment of a ‘reasonable worst case’ construction scenario. However, the 

reality of construction noise impacts is that they would vary greatly depending on the location of the 

construction works, the distance between the noise sources and the nearby receivers, the noise intensity 

of the works, the time of day these specific activities take place and the changing noise character with 

all these variables. 

The noise impacts presented in the tables above in Section 9.3 provide summary of the highest noise 

levels that could potentially occur for a given construction activity. The noise impacts for each activity 

also assume a typical worst-case scenario with the loudest construction equipment in operation. In 

reality, the noise levels would vary, depending on which equipment is operating. 

The predicted noise levels would only occur when works are at the closest point to each receiver. Due to 

the size and extent of the construction works, the noise impacts would be lower than predicted as the 

construction activities progress along the road corridor, as indicated in Figure 3 below. 

The detailed noise results presented in APPENDIX G are the highest noise levels that could reasonably 

be expected to occur for each receiver for a given construction activity. Construction noise contours are 

presented in APPENDIX H. 

Figure 3: Worst case construction noise level 
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9.4.2 Standard construction hours 

The outcomes from the REF proposal assessment on the main alignment of the Great Western Highway 

remain similar to the revised alignment, which are as follows: 

The summary of noise level predictions for standard construction hours shows that where construction is 

occurring near receivers, there are exceedances of the daytime NMLs. Overall impacts would be greatest in 

Medlow Bath given the close proximity of residences within the town centre to the works. 

During the early site establishment phases of work, impacts would be highest when using noise plant and 

equipment, such as chain saws and mulchers. Utility investigations may cause high impacts should 

concrete saws or rock breakers be required. 

During the bulk earthworks phase, impacts would be greatest when high noise generating plant such as 

rock breakers are in use. As previously discussed, the impacts presented are a worst case as the 

construction works move along the road corridor. 

During the road construction works (including drainage infrastructure, paving / asphalting and finishing 

works), noise impacts would be greatest when large equipment such as rollers, pavers, asphalt trucks and 

concrete trucks are in use. Concrete saws may also be required which would cause higher impacts when in 

use. 

For the construction noise and vibration assessment, the major difference between the REF proposal 

assessment and the revised design assessment is the inclusion of the new active transport trail that now 

connects to Valley View Road in Blackheath, and additional utilities works near the rear boundaries of 

residences on Evans Lookout Road between Valley View Road and Great Western Highway. The 

additional utilities works may not be required, however have been conservatively assessed. Any changes 

to construction methodologies and mitigation measures would be reassessed during detailed design. 

Up to 11 residences in NCA01 are predicted to be highly noise affected during the site preparation and 

establishment stages of work. This is due to the works associated with the trenching for utilities along 

the southern boundaries of residences on Evans Lookout Road. In addition, up to three residences are 

predicted to be highly noise affected for road works on the new active transport trail where it connects 

to Valley View Road. This would only be for a small duration of the overall time where the works are 

near to the residences. 

Consistent with the REF proposal assessment, up to six receivers are predicted to be highly noise 

affected at the northern end of Medlow Bath from the Medlow Bath to Blackheath works during the site 

establishment, bulk earthworks, and road paving stages of works. 

Given that exceedances of the NMLs are predicted, measures for managing the noise impacts are 

provided in Section 9.6. APPENDIX G presents the predicted noise levels for the revised design 

assessment works (V09 to V14) at every receiver in NCAs impacted by the works (NCA01 to NCA04), 

listed by address and NCA, in every time period. APPENDIX I presents the additional mitigation 

measures to be applied to the receivers. 

AURECON   GREAT  WESTERN  HIGHWAY  UPGRADE  PROGRAM  - KATOOMBA  TO  

TL759-03F02  NVIA  ADDENDUM  (R3).DOCX  BLACKHEATH  

70  NOISE  AND  VIBRATION  TECHNICAL  PAPER - ADDENDUM  

 



      

 

 

     

              

                

             

    

                 

                 

                  

                

                  

   

              

                

               

                  

  

                

               

                

                

            

               

              

              

               

       

     

              

             

               

               

      

               

                  

                

                  

RENZO TONIN & ASSOCIATES 6 OCTOBER 2022 

9.4.3 Out of hours work 

The summary of noise level predictions for standard hours construction shows that where construction 

is occurring nearby to receivers, there are exceedances of the OOHW 1 and OOHW 2 NMLs. Given the 

low background noise levels throughout the study area, exceedances are predicted for residential 

receivers in all NCAs. 

Based on the close proximity of residence in NCA01 to the new active transport trail and utility works, 

the impacts in NCA01 are now predicted to be greater than in the REF proposal assessment. Should any 

works occur in these areas outside of standard hours, there would be high noise impacts to the nearby 

residences on Evans Lookout Road and other surrounding roads. However, it is not expected that these 

works on the new active transport trail or the utility works near Evans Lookout Road would be required 

outside standard hours. 

This assessment provides a worst case of all construction activities occurring simultaneously in each 

assessment period. This would not occur in practice, and justification would be required for any OOHW. 

Justification may include areas where the proposal ties into the existing Great Western Highway. Road 

occupancy licenses (ROLs) may be required where it is not possible to work in the road corridor during 

the day. 

At certain areas along the road corridor between the towns of Katoomba, Medlow Bath and Blackheath, 

noise levels at nearby receivers would be significantly lower than the worst-case noise levels presented 

in this report. There may be opportunity to work outside standard construction hours and comply with 

the relevant noise goals where works are occurring between the towns with no residences nearby. A 

detailed assessment during the construction phase would be required to demonstrate this. 

Given that exceedances of the NMLs are predicted, measures for managing the noise impacts are 

provided in Section 9.6. APPENDIX G presents the predicted noise levels for the revised design 

assessment works (V09 to V14) at every receiver in NCAs impacted by the works (NCA01 to NCA04), 

listed by address and NCA, in every time period. APPENDIX I presents the additional mitigation 

measures to be applied to the receivers. 

9.5 Construction traffic noise impacts 

Noise from construction traffic on public roads is assessed in accordance with Section 9 of the CNVG, 

which documents TfNSW’s approach to implementing the RNP. The CNVG states that where 

construction traffic would not increase existing traffic noise levels by more than 2 dB(A), then no further 

assessment is required. Where noise levels increase by more than 2dBA (2.1dBA) further assessment is 

required using TfNSW’s Noise Criteria Guideline. 

The revised main alignment would have no impact on the original assessment of construction related 

road traffic noise. For works occurring on the new active transport trail up to Valley View Road, it is 

understood that access from Evans Lookout Road would not be required and all heavy vehicles would 

access the works from the south via the Medlow Bath to Blackheath section of the proposal. Based on 
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this, there would be no change to the construction traffic noise assessment from the REF proposal 

assessment. 

9.6 Construction noise mitigation measures 

9.6.1 General engineering noise controls 

Implementation of noise control measures, such as those suggested in Australian Standard 2436-2010 

‘Guide to Noise Control on Construction, Demolition and Maintenance Sites’, are expected to reduce 

predicted construction noise levels. 

Reference to Australian Standard 2436-2010, Appendix C, Table C1 suggests possible remedies and 

alternatives to reduce noise emission levels from typical construction equipment. Table C2 in Appendix 

C presents typical examples of noise reductions achievable after treatment of various noise sources. 

Table C3 in Appendix C presents the relative effectiveness of various forms of noise control treatment.  

Table 28 below presents noise control methods, practical examples and expected noise reductions 

according to AS2436 and according to Renzo Tonin & Associates’ opinion based on experience with 

past projects. The Renzo Tonin & Associates’ listed noise reductions are conservatively low and should 

be referred to in preference to those of AS2436. 

Table 28:  Relative effectiveness of various forms of noise control 

Typical noise reduction possible Maximum noise reduction 

in practice, dB(A) possible in practice, dB(A) Noise control 
Practical examples 

method Renzo Tonin & Renzo Tonin & 
AS 2436 AS 2436 

Assoc. Assoc. 

Doubling of distance between 
Distance 6 6 6 6 

source and receiver 

Acoustic barriers such as 

temporary or permanent noise 

Screening barriers where barrier breaks 5 to 10 5 to 10 15 15 

line-of-sight between the source 

and receiver 

Acoustic Engine casing lagged with 
15 to 25 10 to 20 50 30 

Enclosures acoustic insulation and plywood 

Engine 
Residential class mufflers 5 to 10 5 to 10 20 20 

Silencing 

Substitution by 
Use electric motors in preference 

alternative - 15 to 25 - 40 
to diesel or petrol 

process 

9.6.2 Standard noise management measures 

The following recommendations provide feasible and reasonable noise control solutions to reduce noise 

impacts to sensitive receivers. A strong justification must be provided for not implementing the 

proposed measures if they are later determined on-site not to be feasible or reasonable. 
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• Use less noisy plant and equipment, where feasible and reasonable. 

• Plant and equipment must be properly maintained. 

• Provide special attention to the use and maintenance of ‘noise control’ or ‘silencing’ kits fitted to 

machines to ensure they perform as intended. 

• Restrict works to standard construction hours as far as practicable, considering safety and traffic 

management requirements. 

• Where feasible and reasonable, strategically position plant on site to reduce the emission of noise 

to the surrounding neighbourhood and to site personnel. 

• Avoid any unnecessary noise when carrying out manual operations and when operating plant.  

• Any equipment not in use for extended periods during construction work must be switched off. 

• Simultaneous operation of noisy plant within discernible range of a sensitive receiver is to be 

limited/avoided where possible. 

• The offset distance between noisy plant and adjacent sensitive receivers is to be maximised where 

practicable. 

• Plant used intermittently to be throttled down or shut down when not in use where practicable. 

• Noise-emitting plant to be directed away from sensitive receivers where possible. 

9.6.3 Additional noise mitigation measures 

Residual noise impacts are expected from the proposal even after it has applied the above standard 

noise mitigation measures. The CNVG requires the proposal to also apply the additional noise 

mitigation measures specified in Appendix C of the CNVG where feasible and reasonable to do so.  

Table 29 summarises these additional mitigation measures and the triggers for their application. 

Additional mitigation measures for all impacted receivers from the revised design assessment works are 

provided in the table in APPENDIX I. 

Table 29:  Additional mitigation measures and their triggers 

Predicted airborne LAeq(15min) noise level at receiver Additional mitigation measure 

Perception dB(A) above RBL dB(A) above NML Type1 Mitigation levels2 

All hours 

75 dB(A) or greater - - N, V, PC, RO HA 

Standard Hours: Mon-Fri (7am – 6pm), Sat (8am-1pm), Sun/Pub Hol (Nil) 

Noticeable 5 to 10 0 - NML 

Clearly Audible 10 to 20 < 10 - NML 

Moderately Intrusive 20 to 30 10 to 20 N, V NML + 10 

Highly Intrusive > 30 > 20 N, V NML + 20 
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Predicted airborne LAeq(15min) noise level at receiver Additional mitigation measure 

Perception dB(A) above RBL dB(A) above NML Type1 Mitigation levels2 

Out of Hours Works Period 1: Mon-Fri (6pm-10pm), Sat (7am-8am & 1pm-10pm), Sun/Pub Hol (8am-6pm) 

Noticeable 5 to 10 < 5 - NML 

Clearly Audible 10 to 20 5 to 15 N, R1, DR NML + 5 

Moderately Intrusive 20 to 30 15 to 25 V, N, R1, DR NML + 15 

Highly Intrusive > 30 > 25 V, IB, N, R1, DR, PC, SN NML + 25 

Out of Hours Works Period 2: Mon-Fri (10pm-7am), Sat (10pm-8am), Sun/Pub Hol (6pm-7am) 

Noticeable 5 to 10 < 5 N NML 

Clearly Audible 10 to 20 5 to 15 V, N, R2, DR NML + 5 

Moderately Intrusive 20 to 30 15 to 25 V, IB, N, PC, SN, R2, DR NML + 15 

Highly Intrusive > 30 > 25 AA, V, IB, N, PC, SN, R2, DR NML + 25 

Notes 

1. 

AA =Alternative Accommodation  

V=Verification 

R2=Respite Period 2 

PC=Phone call 

IB = Individual briefings 

 

2. 

NML = Noise Management Level 

 

 

R1=Respite Period 1 

SN = Specific notifications 

N = Notification 

DR = Duration Respite 

Perception = relates to level above 

 

 

HA = Highly Affected (>75 dB(A) – 

RBL 

applies to residences only) 

9.6.4 Verification monitoring 

The attended measurements will need to be carried out by an appropriately trained person in the 

measurement and assessment of construction noise and vibration, who is familiar with the requirements 

of the relevant standards and procedures. 

The attended measurements shall include evaluation of both construction noise and background noise 

levels compared with the predicted and estimated levels used in the assessment. The results of the 

attended noise measurements shall be used to update the Construction Noise and Vibration 

Management Plan and other relevant environmental management documents.  

The following noise monitoring will be undertaken: 

• At the start of works to determine if the sound power levels of all plant and equipment on site are 

consistent with the assumed levels presented in the CNVMP. 

• Monitoring will be undertaken periodically adjacent to construction works to verify the noise 

model predictions to ensure effectiveness of mitigation measures. 

• Monitoring in response to complaints 
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10 Construction vibration assessment 

10.1 Vibration sources 

Potential vibration generated to receivers is dependent on separation distances, the intervening soil and 

rock strata, dominant frequencies of vibration, and the receiver structure. 

The recommended minimum working distances for vibration intensive plant are presented in Table 30 

and Table 31.  These distances are conservatively based on excavation of hard rock. Site specific 

minimum working distances for vibration intensive plant items must be measured on site where plant 

and equipment are likely to operate close to or within the minimum working distances for cosmetic 

damage, as detailed in Table 30. 

Unlike noise, vibration cannot be readily predicted. There are many variables from site to site, such as 

soil type and conditions, sub surface rock, building types and foundations, and actual plant on site.  

The data relied upon in this assessment (tabulated below) is taken from a database of vibration levels 

measured at various sites or obtained from other sources (such as BS5228-2:2009). They are not specific 

to this proposal as final vibration levels are dependent on many factors including the actual plant used, 

its operation and the intervening geology between the activity and the receiver. 

Table 30:  Minimum working distances (m) for cosmetic damage (continuous vibration) 

Plant item 

Minimum working distance (m) 

Reinforced or framed Unreinforced or light 

structures (e.g. framed structures (e.g. 

commercial buildings)1 residential buildings)1 

Sensitive structures 

(e.g. heritage 

structures)2 

Concrete saw 5 5 5 

Rock Saw attachment 

excavator 

on a medium sized 
5 5 10 

Jackhammer 5 5 5 

Place compactor/Wacker packer 5 5 5 

Small percussive drill 5 5 5 

Truck-mounted drill rig / bored piling 5 5 10 

Light hydraulic hammer (up to 5t) 5 5 10 

10-15t Excavator 

attachment 

with hydraulic hammer 
5 5 10 

35t Excavator 

attachment 

with hydraulic hammer 
5 10 10 

Smooth drum roller (13t) - High vibration 5 5 15 

Smooth drum roller (13t) - Low vibration 5 5 10 

Padfoot roller (11t) - High vibration 5 10 20 

Padfoot roller (11t) - Low vibration 5 10 20 

Terrain leveller 5 5 5 
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Plant item 

Minimum working distance (m) 

Reinforced or framed Unreinforced or light 

structures (e.g. framed structures (e.g. 

commercial buildings)1 residential buildings)1 

Sensitive structures 

(e.g. heritage 

structures)2 

Notes 1) Initial screening test criteria reduced by 50% due to potential dynamic magnification in accordance with BS7385.  

2) A site inspection should determine whether a heritage structure is structurally unsound. 

3) Minimum working distances are in 5m increments only to account for the intrinsic uncertainty of this screening method. 

 

Table 31:  Minimum working distances (m) for human annoyance (continuous vibration) 

Plant item 

Minimum working distances (m) 

Residences 

Offices 

1.1 mm/s 

Workshops 

2.2 mm/s 

Critical areas 

0.28 mm/s Day Night 

0.56mm/s 0.40 mm/s  

Concrete saw 15 10 10 5 5 

Rock Saw attachment on a medium sized excavator 45 25 35 15 10 

Jackhammer 25 15 20 10 5 

Place compactor/Wacker packer 20 10 15 5 5 

Small percussive drill 20 10 15 5 5 

Truck-mounted drill rig / bored piling 30 20 20 10 10 

Light hydraulic hammer (up to 5t) 25 20 20 15 10 

10-15t Excavator 

attachment 

with hydraulic hammer 30 20 25 15 10 

35t Excavator with hydraulic hammer attachment 40 25 30 20 15 

Smooth drum roller (13t) - High vibration 105 55 75 30 15 

Smooth drum roller (13t) - Low vibration 75 40 55 20 10 

Padfoot roller (11 t) - High vibration 120 70 90 40 25 

Padfoot roller (11 t) - Low vibration 110 60 80 35 20 

Terrain leveller 30 15 20 5 5 

10.2 Vibration assessment 

10.2.1 Cosmetic damage 

10.2.1.1 Reinforced and unreinforced structures 

Consistent with the REF proposal assessment, there are no reinforced or unreinforced structures within 

the minimum working distance identified Table 30 above. It is noted however that works at the northern 

end of the new active transport trail where it joins Valley View Road is approximately 15 metres from the 

nearest garage structure for the residence at 31 Evans Lookout Road. 
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10.2.1.2 Heritage structures 

No heritage structures were identified within the minimum working areas for near the revised Medlow 

Bath to Blackheath section of works. The results are unchanged from the REF proposal assessment.  

10.2.2 Human annoyance 

Table 32below provides a summary of the number of residences within the minimum working distances 

for cosmetic damage within in NCA. The main change from the REF proposal assessment is in NCA01 for 

works occurring at the northern end of the new active transport trail. 

The structures are shown on the figures in APPENDIX J. As exceedances of the human annoyance criteria 

are predicted, vibration mitigation measures are discussed in Section 10.3 and Section 10.3.2. 

Table 32:  Summary of residences within the minimum working distance for human annoyance 

NCA 
Residences 

Day  Night  

 REF Addendum REF Addendum 

NCA01 0 13 1 23 

NCA02 8 8 8 8 

NCA03 18 17 28 25 

NCA04 4 4 7 7 

NCA05 0 0 1 1 

NCA06 6 6 7 7 

NCA07 0 0 0 0 

Notes: 

* The results for receivers in NCA01 to 

Medlow Bath Section of works remain 

NCA03 affected by the 

the same as presented 

revised 

the REF 

design have 

assessment. 

been recalculated. The results for the Katoomba to 

10.3 Vibration mitigation measures 

10.3.1 Standard mitigation measures 

In accordance with the vibration requirements for the proposal, the following vibration mitigation 

measures to reduce vibration impacts to sensitive receivers would be implemented where feasible:  

• Use of lower vibration-generating plant and equipment, such as smaller capacity hydraulic 

hammers or concrete crushers/pulverisers in place of hammers  

• Suitably programming the hours of operation of major vibration generating plant and equipment 

• Minimising consecutive works in the same locality 

• Using dampened hammers 
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• Carry out attended vibration monitoring where vibration-intensive works are to be undertaken 

within the safe working distances 

• Completing building condition surveys before and after vibration intensive works to identify 

existing damage and any damage due to the works. 

The following vibration management measures are to be considered in accordance with the CNVG to 

minimise vibration impact from construction activities to the nearest affected receivers and to meet the 

relevant human comfort vibration and structural damage limits identified in Section 8.3. 

Table 33:  Site vibration control measures 

Control type Control measure Typical use 

Construction 

planning 

Community consultation Notification detailing work activities, dates and hours, impacts and 

mitigation measures, indication of work schedule over the night-time period, 

any operational noise benefits from the works (where applicable) and 

contact telephone number. Notification should be a minimum of 7 calendar 

days prior to the start of works. For projects other than maintenance works 

more advanced consultation or notification may be required.  

• Website (If required) Contact telephone number for community 

• Email distribution list (if required) 

• Community drop-in session (if required by approval conditions). 

Site inductions All employees, contractors and subcontractors are to receive an 

environmental induction. The induction must at least include: 

• all project specific and relevant standard noise and vibration 

mitigation measures 

• relevant licence and approval conditions 

• permissible hours of work 

• any limitations on high noise generating activities 

• location of nearest sensitive receivers 

• construction employee parking areas 

• designated loading/unloading areas and procedures  

• site opening/closing times (including deliveries) 

• environmental incident procedures 

Equipment selection/ 

construction method 

Use less vibration emitting construction methods where feasible & 

reasonable, for example vibratory rollers can, where practicable, be operated 

with the vibratory mode switched off to reduce vibration impact. 

Plan work activities to 

minimise vibration. 

Plan traffic flow, parking & loading/unloading areas to maximise distances 

between truck routes and sensitive receivers. 

10.3.2 Additional vibration mitigation measures 

After applying all feasible and reasonable mitigation measures identified in Section 10.3, if vibration 

monitoring at representative locations still exceeds relevant vibration objectives for human annoyance, 

the appropriate additional vibration mitigations measures in accordance with Appendix C of the CNVG 

as presented in Table 34 should be provided. 
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Table 34:  Additional vibration mitigation measure 

Predicted vibration level at Additional mitigation measures 

receiver 
 

type1: apply to2: 

Standard Hours: Mon - Fri (7am – 6pm), Sat (8am – 1pm), Sun/Pub Hol (Nil) 

Predicted Vibration Exceeds Maximum Levels V, N, RP All 

OOHW Period 1: Mon – Fri (6pm – 10pm), Sat (7am – 8am & 1pm – 10pm), Sun/Pub Hol (8am – 6pm) 

Predicted Vibration Exceeds Maximum Levels V, IB, N, RO, PC, RP, SN All 

OOHW Period 2: Mon – Fri (10pm – 7am), Sat (10pm – 8am), Sun/Pub Hol (6pm – 7am) 

Predicted Vibration Exceeds Maximum Levels AA, V, IB, N, PC, RP, SN All 

Notes  

1.  

AA =Alternative Accommodation  RO = Project specific respite offer 

V=Validation of predicted noise levels PC = Phone calls 

IB = Individual briefings N = Notification 

N = Notification drops SN = Specific notifications 

 

2. 

All affected receivers 
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Conclusion 

This report has been prepared as an addendum to Appendix H (Noise and Vibration Technical Paper) of 

the Great Western Highway East – Katoomba to Blackheath Review of Environmental Factors (the REF 

proposal assessment). This addendum report has been prepared to address the proposed modifications 

in the design for the Medlow Bath to Blackheath section of works (the revised design). The key findings 

of the assessment are detailed in the following sections. 

11.1 Operational traffic noise assessment 

The assessment of road traffic noise was conducted in accordance with Roads and Maritime Noise 

Criteria Guideline (NCG) and Noise Mitigation Guideline (NMG). The assessment of 'Build' and 'No build' 

in the opening year (2026) and Design year (2036) found that: 

• 29 residences are predicted to exceed the NCG noise goals and qualify for the consideration of 

additional noise mitigation. This compares to 31 residences identified for the REF proposal 

assessment. 

• The two receivers no longer requiring additional noise mitigation are located on Coachhouse Lane 

in Medlow Bath. The minor changes in design 

alignment near these residences have marginally lowered the overall predicted noise levels by up 

to 1dB. As a result, the two residences are now no longer predicted to be ‘acute’ (i.e. ≥65dB(A) 

LAeq,15hr or ≥60dB(A) LAeq,9hr). The reduction in noise level is likely due to minor changes in the 

design alignment which has shifted the lanes on the overpass approximately 0.5 to 1 metre to the 

west, reducing line of site sight to road traffic on the approach to the rail overpass. 

Where the modifications to the design have occurred from Medlow Bath to Blackheath, low noise 

pavement was found to be not reasonable in both the REF proposal assessment and the revised design 

assessment. However, low noise pavement has been implemented in sections of the Katoomba to 

Medlow Bath design, as detailed in the REF proposal assessment. 

Noise barriers were considered for the REF proposal assessment and were found to be not reasonable, 

as the construction of noise walls would be incompatible with the urban design objectives of the ‘Great 

Western Highway, Katoomba to Mount Victoria Urban Design Framework’ (GWHUDF). This outcome is 

consistent with other recent projects on Great Western Highway throughout the Blue Mountains. Based 

on the outcomes of the REF proposal assessment, noise barriers were not considered for the revised 

design assessment. 

After the implementation of low noise pavement, it was found that: 

• 23 residential receivers were identified for additional noise mitigation remain above the relevant 

NCG noise criteria and qualify for the consideration of at-property treatment. This compares to 25 

residential receivers identified for the REF proposal assessment. 
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• Whilst the two residences on Coachhouse Lane are no longer identified for consideration of at-

property treatment based on the revised design, given the marginal change in predicted noise 

levels, it would still be reasonable for these two residences to be provided at-property treatment. 

11.2 Construction noise and vibration assessment 

An assessment of construction noise impact from the proposal has been undertaken. Noise emission 

from the construction of the proposal has been predicted and assessed against the relevant noise 

criteria set by the Roads and Maritimes’ 'Construction Noise and Vibration Guideline' (CNVG). The 

assessment of both the Katoomba the Medlow Bath and Medlow Bath to Blackheath stages were 

considered. The key findings are: 

• During standard hours construction, exceedances of the NMLs are predicted throughout the study 

area. Residences generally are not predicted to be highly noise affected, however, where works 

occur at the northern end of the Katoomba to Medlow Bath stage, and the southern end of the 

Medlow Bath the Blackheath stage of works, a total of 20 residences are predicted to be highly 

noise affected, which is an additional 11 residences compared to the REF proposal assessment. The 

additional residences are located in NCA01 near the new active transport trail. This impact would 

not be for the full duration of the construction works and would only occur where the construction 

is nearby to the residences. 

• For works outside standard hours, exceedances are predicted throughout the Project study area. 

Impacts would be greatest during the night-time period for works occurring in Medlow Bath and 

at the northern end of the new active transport trail where it connects to Valley View Road. All 

works outside standard construction hours would require justification, with noise and vibration 

mitigation measures provided in accordance with the CNVG. 

Residences within all NCAs that are located alongside the proposal alignment would be mo re noise 

affected by the construction works. However, as the construction works move along the main alignment, 

receivers would only be maximally affected while the works are occurring directly outside the residence. 

Recommendations for construction noise mitigation measures have been provided. 

Potential vibration impacts to residential and other sensitive receivers has been completed and assessed 

against the relevant guidelines for structural damage from vibration and for human disturbance. Two 

heritage listed culverts have been identified within the minimum working distances for cosmetic 

damage in the REF proposal assessment. This outcome is unchanged for the revised design assessment. 

Recommendations have been provided to manage and/or minimise noise and vibration where they 

occur. Mitigation and management measures including community notification should be implemented 

wherever feasible and reasonable. 
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APPENDIX A Glossary of terminology 

The following is a brief description of the technical terms used to describe noise to assist in 

understanding the technical issues presented. 

Adverse weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site 

for a significant period of time (that is, wind occurring more than 30% of the time in any 

assessment period in any season and/or temperature inversions occurring more than 30% of the 

nights in winter). 

Ambient noise The all-encompassing noise 

composed of sound from all 

associated within 

sources near and 

a given 

far. 

environment at a given time, usually 

Assessment 

  

period The period in a day over which assessments are made. 

Assessment 

  

Point A point at which noise measurements are 

measurements are taken or estimated. 

taken or estimated. A point at which noise 

Background

  

 noise Background noise is the term used to describe the underlying level of noise present in the ambient 

noise, measured in the absence of the noise under investigation, when extraneous  noise is 

removed. It is described as the average of the minimum noise levels measured on a sound level 

meter and is measured statistically as the A-weighted noise level exceeded for ninety percent of a 

sample period. This is represented as the L90 noise level (see below). 

Decibel [dB] The units that sound is measured in. The following are examples of the decibel readings 

common sounds in our daytime environment: 

of 

0 dB The faintest sound we can hear threshold of 

hearing 10 dB Human breathing 

20 dB  
almost silent 

30 dB Quiet bedroom or in a quiet national park location 

40 dB Library 
generally quiet 

50 dB Typical office space or ambience in the city at night 

moderately 60 dB CBD mall at lunch time 

loud 70 dB The sound of a car passing on the street 

80 dB Loud music played at home 
loud 

90 dB The sound of a truck passing on the street 

100 dB Indoor rock band concert 
very loud 

110 dB Operating a chainsaw or jackhammer 

extremely loud 120 dB Jet plane take-off at 100m away 

130 dB  threshold of 

pain 140 dB Military jet take-off at 25m away 
 

dB(A) A-weighted decibels.  The A- weighting noise filter simulates the response of the human ear at 

relatively low levels, where the ear is not as effective in hearing low frequency sounds as it is in 

hearing high frequency sounds.   That is, low frequency sounds of the same dB level are not heard 

as loud as high frequency sounds.  The sound level meter replicates the human response of the ear 

by using an electronic filter which is called the “A” filter.  A sound level measured with this filter 

switched on is denoted as dB(A).  Practically all noise is measured using the A filter.  

dB(C) C-weighted decibels.  The C-weighting noise filter simulates the response of the human ear at 

relatively high levels, where the human ear is nearly equally effective at hearing from mid-low 

frequency (63Hz) to mid-high frequency (4kHz) but is less effective outside these frequencies. 



RENZO TONIN & ASSOCIATES 6 OCTOBER 2022 

 

Frequency Frequency is synonymous to pitch. Sounds have a pitch which is peculiar to the nature of the 

sound generator.  For example, the sound of a tiny bell has a high pitch and the sound of a bass 

drum has a low pitch.  Frequency or pitch can be measured on a scale in units of Hertz or Hz. 

Impulsive noise Having a high peak of short duration 

rapid succession is termed repetitive 

or a sequence of

impulsive noise. 

 such peaks.  A sequence of impulses in 

Intermittent noise The level suddenly drops to that of the background noise 

observation.  The time during which the noise remains at 

is one second or more. 

several times during the 

levels different from that 

period of 

of the ambient 

LMax The maximum sound pressure level measured over a given period. 

LMin The minimum sound pressure level measured over a given period. 

L1 The sound pressure 

measured. 

level that is exceeded for 1% of the time for which the given sound is 

L10 The sound pressure 

measured.   

level that is exceeded for 10% of the time for which the given sound is 

L90 The level of noise exceeded for 90% of the time. 

level expressed in units of dB(A). 

 The bottom 10% of the sample is the L90 noise 

Leq The “equivalent 

period of time.  

noise level” is the summation of noise events and integrated over a selected 

Reflection Sound wave changed in direction of propagation due to a solid object obscuring its path. 

SEL Sound Exposure Level (SEL) is the constant sound level which, if maintained for a period of 1 

second would have the same acoustic energy as the measured noise event.  SEL noise 

measurements are useful as they can be converted to obtain Leq sound levels over any period 

time and can be used for predicting noise at various locations. 

of 

Sound A fluctuation of air pressure which is propagated as a wave through air. 

Sound absorption The ability of a material to absorb sound energy through its conversion into thermal energy. 

Sound level meter An instrument consisting of a 

performance and designed to

microphone, amplifier and indicating 

 measure sound pressure levels.  

device, having a declared 

Sound pressure level The level of noise, 

a microphone.   

usually expressed in decibels, as measured by a standard sound level meter with 

Sound power level Ten times 

reference 

the logarithm 

sound power. 

to the base 10 of the ratio of the sound power of the source to the 

Tonal noise Containing a prominent frequency and characterised by a definite pitch. 
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APPENDIX B Project roads 
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APPENDIX C Predicted road traffic noise levels (without 

mitigation) 
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APPENDIX D Properties to be considered for additional noise 

mitigation 
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APPENDIX E Predicted road traffic noise levels (with low noise 

pavement) 
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APPENDIX F Properties to be considered for at-property 

treatment 
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APPENDIX G Predicted construction noise levels 

The impacts presented in the following tables are identified by colour coding of the text. 

For Standard Hours: 

 XX Complies with NML 

 XX < 10dB(A) above NML - construction noise clearly audible 

 XX > 10dB(A) above NML - construction noise clearly moderately intrusive 

 XX > 75dB(A) - highly noise affected 

For OOHW: 

 XX Complies with NML 

 XX < 5dB(A) above NML - construction noise noticeable 

 XX 5 to 15dB(A) above NML - construction noise clearly audible 

 XX > 15 to 25dB(A) above NML - construction noise moderately intrusive 

 XX >25dB(A) above NML - construction noise highly intrusive 
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APPENDIX H Construction noise contours 
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APPENDIX I Additional construction noise mitigation measures 

I.1 Letterbox drop notification 

Letterbox drop notification will be carried out where: 

• the NML is exceeded by more than 10dB(A) during the day period (7am to 6pm), or 

• the NML is exceeded by more than 5dB(A) during the evening period (6pm to 10pm), or 

• the NML is exceeded during the night period (10pm to 7am), or 

• the receiver is affected by noise greater than 75dB(A). 

I.2 Verification monitoring 

Verification monitoring will be carried out where: 

• the NML is exceeded by more than 10dB(A) during the day period (7am to 6pm), or 

• the NML is exceeded by more than 15dB(A) during the evening period (6pm to 10pm), or 

• the NML is exceeded by more than 5dB(A) during the night period (10pm to 7am), or 

• the receiver is affected by noise greater than 75dB(A). 

I.3 Specific notification 

Sensitive receivers will be notified by specific notification where: 

• the NML is exceeded by more than 25dB(A) during the evening period (6pm to 10pm), or 

• the NML is exceeded by more than 15dB(A) during the night period (10pm to 7am), or 

• the receiver is affected by noise greater than 75dB(A). 

I.4 Respite offer 

Respite offers should be made available to receivers where: 

• the NML is exceeded by more than 5dB(A) during the evening period (6pm to 10pm), or 

• the NML is exceeded by more than 5dB(A) during the night period (10pm to 7am), or 

• the receiver is affected by noise greater than 75dB(A). 

I.5 Duration respite offer 

Duration respite offers should be made available to receivers where: 
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 I.7     Summary of additional mitigation measures  

AM1   = N   AM3   = N, R1, DR  AM5       = N, V, R1 or R2, DR, SN  

 AM2  = N, V   AM4      = N, V, R1 or R2, DR   AM6         = N, V, R1 or R2, DR, SN, AA  

 HA     = N, V, SN, RO  

N    = Notification  (letterbox   drop or SN   =   Specific Notification,  Individual  DR   = Duration Respite  

equivalent)      Briefings, or Phone Call AA   = Alternative  Accommodation  

     V = Verification of predicted noise  level  R1   = Respite   Period 1  RO   = Respite  Offers  

R2   = Respite   Period 2  
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• the NML is exceeded by more than 5dB(A) during the evening period (6pm to 10pm), or 

• the NML is exceeded by more than 5dB(A) during the night period (10pm to 7am), or 

I.6 Alternative accommodation 

Alternative accommodation should be offered to receivers where the NML is exceeded by more than 

25dB(A) during the night period (10pm to 7am). 
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APPENDIX J Construction vibration contour maps 
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