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Acronyms 

Term Definition 

A-Weighted A spectrum adaptation that is applied to measured noise levels to approximate 
human hearing. A-weighted levels are used as human hearing does not respond 
equally at all frequencies. 

CAD Computer-Aided Design 

CoRTN Calculation of Road Traffic Noise, HMSO 1988 

Day(time) For road traffic noise, the daytime period is taken to be between 7 am and 10 
pm. 

dB Decibel—a unit of measurement used to express sound level, based on a 
logarithmic scale. We typically perceive a 10 dB increase in sound as a doubling 
of that sound level. 

dB(A) Units of A-weighted sound levels. 

DEC NSW Department of Environment and Conservation, now known as the NSW 
Office of Environment and Heritage. 

DECC NSW Department of Environment and Climate Change, now known as the NSW 
Office of Environment and Heritage 

DECCW NSW Department of Environment and Climate Change and Water, now known 
as the NSW Office of Environment and Heritage 

DGA Dense Graded Asphalt 

DPE NSW Department of Planning & Environment 

EIS Environmental Impact Statement 

ENMM Environmental Noise Management Manual (RTA 2001) 

EPA NSW Environment Protection Authority 

FH Fulton Hogan 

GIS Geographic Information System 

ICNG NSW Interim Construction Noise Guideline (DECCW 1999). 

INP NSW Industrial Noise Policy (EPA 2000). 

L1 The sound pressure level that is exceeded for 1% of the time for which the given 
sound is measured. 

L10 The sound pressure level that is exceeded for 10% of the time for which the 
given sound is measured. 

L90 The sound pressure level exceeded for 90% of the measurement period. For 
90% of the measurement period, it was louder than the L90. 

Leq Equivalent Noise Level—Energy averaged noise level over the measurement 
time. 

Leq,1h Equivalent (energy averaged) noise level over a one-hour period. Used to 
assess road traffic noise for some non-residential receivers. 

Leq,15h Equivalent (energy averaged) noise level over the daytime period. Used to 
assess road traffic noise for residences. 
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Term Definition 

Leq,9h Equivalent (energy averaged) noise level over the night time period. Used to 
assess road traffic noise for residences. 

Lmax The maximum noise level measured during a period, using the fast time 
weighting on a sound level meter. 

NCA Noise Catchment Area 

NCG Noise Criteria Guideline (RMS, 2015) 

Night(-time) For road traffic noise, the night-time period is taken to be between 10 pm and 7 
am. 

NMG Noise Mitigation Guideline (RMS, 2015) 

NSW New South Wales 

RBL Rating Background Level – the medium value of the assessment background 
level for the period over all of the days measured. 

RMS Roads and Maritime Services 

RNP NSW Road Noise Policy (DECCW 2011). 

SMA Stone Mastic Asphalt 

Sound pressure level The level of noise measured at a particular position and point in time. 

SWTC Scope of Works & Technical Criteria 

Sound power level Sound power level is a measure of the sound energy emitted by a source, 
measured in decibels referenced to Watts. It is a property of a particular source 
and is independent of distance from the source. 
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1. Introduction 
General 

Fulton Hogan (FH) has been contracted to deliver the Albion Park Rail Bypass Stage 2, Princes Motorway 
between Yallah and Oak Flats (the Project). An important objective of the Project is to mitigate any potential 
adverse impacts to the environment. 

This Operational Noise Mitigation Report provides a summary of the operational noise assessment of the 
Albion Park Rail Bypass detailed design and documents how the project operational noise obligations have 
been addressed and satisfied in accordance with the Roads and Maritime Services (RMS) contractual 
requirements for the Project. Additionally, this Report discusses the requirements for the mitigation of noise 
generated during the works based on the FH detailed design. 

The key elements of this Report are: 

Discussion of the existing environment and noise and vibration-sensitive land uses. •
Identification of relevant requirements and assessment criteria for noise and vibration. •
Operational road traffic noise predictions for the FH Detailed Design. •
Detail of the noise mitigation measures incorporated into the FH design. •
Discussion of potential alternative design options. •
Preliminary assessment of and identification of mitigation for the construction phase. •
Project Description 

Albion Park Rail Bypass (APRB) project will provide a four lane divided highway (two lanes in each direction) 
extension of the M1 the M1 Princes Motorway between Yallah and Oak Flats. The bypass will complete the 
'missing link' for a high standard road between Sydney and Bomaderry. The Project consists of a new 
motorway bypassing Albion Park Rail township from Oak Flats Interchange to Yallah, connecting with the 
existing Princes Highway at the Duck Creek Bridge. 

The northern extent of work is located just south of where the existing A1 Princes Highway passes under the 
M1 Princes Motorway. The southern extent of work is located immediately south of Oak Flats interchange. 

The scope of the Project includes but is not limited to: 

9.8km of highway bypassing Albion Park Rail. •
Extension of central median island for the full length of the Project. •
Over and under bridges. •
A bridge over South Coast Railway at Yallah, including rail service relocations. •
Significant utilities works including: •
- Endeavour Energy, HV and LV 
- Jemena Gas 
- NBN Co 
- Optus 
- PIPE Networks (Telstra related) 
- Telstra 
- Sydney Water 
- Roads and Maritime Services. 
New or modified grade separated intersections at: •
- Princes Highway Yallah 
- Illawarra Highway Albion Park 
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- Tongarra Road Albion Park 
- Oak Flats interchange. 
Improved lighting at interchange ramps and local roads. •
Urban design and landscaping. •
Noise walls •
- In the form of Type F barriers along sections of the Bypass 
Noise Mound •
- Located adjacent to the bypass south bound (SB) south of Croome road. 
Future ITS considerations and street lighting. •

The APRB itself will rejoin the existing M1 Princes Motorway south of Dapto. During the earlier 
environmental and planning assessments for the Project, an upgrade of the Yallah interchange was 
considered but is no longer proposed as part of Stage 2 of the Project. 

Background 
Operational road traffic noise emissions from the Project were assessed as part of the Environmental Impact 
Statement (EIS) issued in 2015 and subsequent Submissions and Preferred Infrastructure Report (SPIR) 
issued in 2017. The EIS and SPIR detailed operational noise mitigation measures to be included in the 
Project based on a Concept Design. 

This report details the assessment of the FH Detailed Design to demonstrate that, with the following 
proposed design changes in comparison to the Concept Design, the FH Detailed Design complies with 
requirements relating to operational noise: 

An increased road height for the East-West Link section to the south of Albion Park Rail. •
Other minor horizontal and vertical alignment changes. •
Vertical alignment refinement at Yallah. •
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2. Existing environment 
Noise Catchment Areas 

The existing noise environment within the Albion Park Rail area varies depending on the proximity to existing 
roads and the town centres. Residences located along the existing Princes Highway near the road are 
currently exposed to high levels of traffic noise, whereas those located further from major roads generally 
have lower and less significant existing noise exposure. 

Generally, the Project traverses areas where existing road traffic noise exposure is relatively low, either due 
to a lack of existing roads carrying large volumes of traffic, a reasonable distance between existing roads 
and houses, or a combination of both of those factors. 

To assist in the assessment of noise over a large number of noise sensitive receivers, the SPIR defined a 
total of 16 Noise Catchment Areas (NCAs) to classify the different noise environments adjacent to the 
project. Table 1 describes the different noise catchment areas within the project area identified within the 
SPIR Appendix H – Noise and Vibration Addendum Report, September 2017. For consistency, these noise 
catchment areas have been maintained in this assessment and are shown on the map in Appendix 1. 
Table 1: Noise Catchment Areas 

Noise 
Catchment 

Area 
Typical land uses within catchment 

NCA 1 
This is a residential area consisting predominantly of single-storey detached dwellings 
located on the northeast side of the Oaks Flat interchange. 
Residences are exposed to existing road traffic noise from the Princes Highway. 

NCA 2 This area is rural with a single isolated dwelling located to the south of the new Bypass 
in Croom. Existing road traffic noise exposure in this area is low. 

NCA 3 
This is a residential area consisting predominantly of single-storey detached dwellings 
located to the north of the Bypass in Albion Park Rail. Existing road traffic noise 
exposure is generally low. 

NCA 4 
This area includes two isolated residential dwellings, exposed to some road traffic noise 
from Croome Road. It also includes part of the proposed reconfiguration of Croom 
Regional Sporting Complex. 

NCA 5 
This is a residential area consisting predominantly of single-storey detached dwellings 
located to the west of the proposed Bypass in Albion Park. Existing road traffic noise 
exposure is generally low. 

NCA 6 This area has two isolated residential dwellings south of Tongarra Road. Existing road 
traffic noise exposure is generally low. 

NCA 7 This is a residential area consisting predominantly of single-storey detached dwellings 
to the southeast of Illawarra Regional Airport. 

NCA 8 
This area is made up of isolated receivers as part of Ravensthorpe Guesthouse and 
Restaurant to the north of Tongarra Road. Existing road traffic noise exposure is 
generally low. 

NCA 9 This area is a mixture of open land and residential dwellings located to the north of 
Tongarra Road and to the east of Terry Street in Albion Park. 

NCA 10 This area is a mixture of residential dwellings located to the north of Tongarra Road and 
to the west of Terry Street in Albion Park. It also includes the Albion Park Public School. 

NCA 11 
This area is a mixture of residential single-storey dwellings to the east of Illawarra 
Regional Airport, between the Airport and the Princes Highway. Two isolated 
residences are also located on the west of the Airport, closer to the Bypass 
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Noise 
Catchment 

Area 
Typical land uses within catchment 

NCA 12 
This is a residential area consisting predominantly of single-storey detached dwellings 
in Haywards Bay. Some residences are exposed to existing road traffic noise from the 
Princes Highway. 

NCA 13 This is a residential area consisting predominantly of isolated residential dwellings 
south of Yallah Road in Yallah. Existing road traffic noise exposure is generally low. 

NCA 14 This area is predominantly rural with two isolated residential dwellings between the rail 
line and the M1 Motorway. These residences are exposed to existing road traffic noise. 

NCA 15 

This is a residential area consisting predominantly of single-storey detached dwellings 
in Dapto to the west of the M1 Motorway. These residences are exposed to existing 
road traffic noise. Note as the Mandatory option is no longer apart of the design for the 
project, the acoustic environment for this NCA 

NCA 16 
This is a residential area consisting predominantly of single-storey detached dwellings 
in Dapto to the east of the M1 Motorway. These residences are exposed to existing 
road traffic noise. 

NCAs 15 and 16 in Table 1 describe the receivers and acoustic environment located in Dapto on both the 
eastern and western sides of the M1 Motorway. These NCAs were relevant when an upgrade to the 
Northern Interchange was being considered as part of the Project but are no longer relevant to the 
operational noise assessment as no change to the road alignment or function is proposed in this area. 
Therefore, the receivers located in these NCAs have not been included as part of this assessment to reflect 
this change. 

Noise monitoring 
Noise monitoring was undertaken by Cardno (NSW/ACT) Pty Ltd (Cardno) in February 2015 with 
supplementary noise monitoring undertaken by Renzo Tonin & Associates in July 2015. As part of the 
detailed design, additional noise monitoring was conducted by Resonate in September 2018. The noise 
monitoring locations are shown on the map in Appendix 1 with the results of the 2018 noise monitoring 
presented graphically in Appendix 2. 

Table 2 presents the summary of the noise monitoring results. 
Table 2: Noise monitoring results 

Ref Location 

Measured noise level, dB(A) 

Road traffic noise 

Day time Leq,15h Night time Leq,9h 

February 2015 Survey 

1 4 Semillon Place, Mount Brown 61 58 

2 42 Larkins Lane, Yallah 59 59 

3 24 Terry Street, Albion Park 67 64 

4 52 Tongarra Road, Albion Park Rail 70 63 

5 54 Oak Street, Albion Park Rail 58 52 

6 152 Croome Road, Albion Park 71 65 

7 78 Jarrah Way, Albion Park 56 55 
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Ref Location 

Measured noise level, dB(A) 

Road traffic noise 

Day time Leq,15h Night time Leq,9h 

8 20 Westwood Drive, Blackbutt 59 59 

9 216 Princes Highway, Albion Park Rail 69 64 

10 305 Princes Highway, Albion Park Rail 68 65 

11 Yallah Road, Yallah 61 55 

July 2015 Survey 

12 152 Croome Road, Albion Park 72 65 

13 59 Burdekin Drive, Albion Park 51 45 

14 25 Fraser Crescent, Albion Park 50 44 

September 2018 survey 

15 69 Cawdell Drive 51 45 

16 48 Tongarra Road1, 2 68 61 

17 18 Princes Highway1, 2 68 65 

18 16 Westwood Drive1 60 56 

19 44 Larkins Lane 57 52 

20 8 Honeysuckle Place1 52 45 

Note 1: Locations monitored at 1m from a façade and modelled to include a 2.5 dB façade correction. 

Note 2: Noise measurement results were obtained for less than seven days at these locations. Both of these locations are located on 
highly trafficked roads. An analysis of the measurement results from the EIS showed that the daily trend at these locations did not vary 
significantly (including weekends). Hence, it was deemed reasonable to accept the measured values (based on a shorter time frame) as 
representative of the weekly average. Furthermore, excluding these locations from the validation process did not alter the outcome (a 
sensitivity test was conducted). 

For the purposes of this detailed design operational noise assessment, the noise monitoring results shown in 
Table 2 have been adopted to represent the existing road traffic noise environment. 
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3. Assessment criteria 
Noise and vibration assessment criteria for the Project have been based on relevant policies and guidelines 
applicable in NSW, as well as: 

The Infrastructure Approval issued for the Project on 30 January 2018. •
The Project Scope of Works and Technical Criteria (SWTC) issued by RMS. •
The Submissions and Preferred Infrastructure Report (SPIR) Appendix H – Noise and Vibration • Addendum Report, September 2017. 
NSW Road Noise policy (RNP, DECC 2011) •
RMS’ Noise Criteria Guideline (NCG) •
RMS’ Noise Mitigation Guideline (NMG) •
RTA’s Environmental Noise Management Manual (ENMM, 2011) •
Infrastructure Approval 

A number of conditions relevant to operational road traffic noise are included in the Infrastructure Approval, 
namely: 

Condition D10: this condition details the requirements for post-construction monitoring to be conducted • within 12 months of the commencement of operation of the Project. This Condition is not relevant to this 
report. 
Condition E46: this condition details the requirements for an Operational Noise Mitigation Report. •
Condition E47: this condition details the requirements for operational noise mitigation measures • identified in the Operational Noise Mitigation Report to be implemented early where they are not affected 
by construction works. 

3.1.1.Condition E46 
Table 3 details how Condition E46 has been addressed by this report. 
Table 3: How Condition E46 is addressed by the project 

Condition E46 Where addressed 

The Proponent must undertake a review of the operational noise This report has been submitted to 
mitigation measures proposed to be implemented for the SSI. The the EPA for review and comment, 
review must be prepared in consultation with the EPA and and to the Secretary for approval. A 
submitted to the Secretary for approval prior to construction letter from EPA is provided in 
commencing, except for the Croom Regional Sporting Complex Appendix 7 as evidence of this 
works, unless otherwise agreed by the Secretary. The review must: consultation. 

(a) confirm the operational noise predictions of the SSI based on 
detailed design. The operational noise assessment shall be 
based on an appropriately calibrated noise model (which has 
incorporated additional noise monitoring, where necessary for 
calibration purposes); 

Section 2.2 and Appendix 2 detail 
noise monitoring. 

Section 4.4 details noise model 
validation. 

Section 4.6 details predictions. 

(b) review the suitability of the operational noise mitigation Section 4.6 details predictions and 
measures identified in the EIS as amended by the SPIR. The Section 5.1 details the noise 
review must take into account the detailed design of the SSI mitigation measures required to 
and where necessary, refine the proposed measures with the achieve compliance with the 
objective of meeting the criteria outlined in the NSW Road relevant Infrastructure Approval, 
Noise Policy (DECCW 2011), based on the operational noise SWTC and RNP requirements. 
performance of the SSI predicted under (a) above; 
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Condition E46 Where addressed 

(c) where necessary, investigate additional noise mitigation 
measures to achieve the criteria outlined in the NSW Road 
Noise Policy (DECCW, 2011); and 

Section 5.1. 

(d) investigate noise mitigation measures to achieve the criteria 
outlined in the Industrial Noise Policy (DECCW 2011) for the 
Croom Regional Sporting Complex. 

The Operational Noise Mitigation 
Report for the Croom Regional 
Sporting Complex was submitted to 
the Department by Roads and 
Maritime Services on the 5 
November 2018. 

3.1.2.Condition E47 
Table 4 details how Condition E47 has been addressed by this report. 
Table 4: How Condition E47 is addressed by the project 

Condition E47 Where addressed 

Operational noise mitigation measures identified in Condition E46 Condition E47 of the Infrastructure 
(such as at-property architectural treatments) that will not be Approval requires operational noise 
affected by construction works, must be implemented within six (6) mitigation measures identified in 
months of the commencement of construction, except for the this report to be implemented early 
Croom Regional Sporting Complex works, or at other times during where they are not affected by 
construction to minimise construction noise impacts. These construction works. The approach 
measures must be detailed in the Construction Noise and Vibration to addressing Condition E47 has 
Management Plan for the SSI, unless otherwise agreed by the been detailed in the construction 
Secretary. Noise and Vibration Management 

Where early implementation of noise mitigation measures are not 
proposed, the Proponent must submit to the Secretary a report 
providing justification as to why, along with details of temporary 
measures that would be implemented to reduce construction noise 
impacts, until such time that the operational noise mitigation 
measures identified in Condition E46 are implemented. The report 
must be provided to the Secretary for approval prior to the 
commencement of construction which would affect the identified 

Plan (NVMP) prepared for the 
Project (as required by Condition 
E47) and has been agreed by the 
NSW Department of Planning and 
Environment, RMS and FH. The 
NVMP was provided to the 
Environmental Protection Authority 
(EPA) for comment. 

receivers. No temporary noise mitigation 
measures are required by the 
Operational Noise Mitigation Report 

Of the proposed operational noise mitigation measures, only the at-property treatments are not affected by 
construction works. The agreed approach for the early implementation of treatments, in particular at-property 
treatments, is as follows: 

To address those properties most potentially affected by construction noise, early treatment will be • provided to any residence where at-property treatment is proposed for operational road traffic noise and 
where the predicted typical worst-case construction noise level exceeds the relevant daytime 
construction noise targets by more than 10 dB for any construction phase. This results in the provision of 
early at-property treatments at a total of 26 residential properties. 
These priority early treatments will be provided within six months of construction works commencing • within 150 – 200 m of the nominated residence. At distances further than this, construction noise levels 
are predicted to remain below the daytime construction noise target. 
Other at-property treatments (at the remaining 157 properties) will be installed as early as is practical in • the construction process, noting that consultation with the property owners needs to occur and property 
treatment agreements need to be in place. Where possible, this will also be carried out within six months 
of commencing construction near the residence. 
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Operational Noise Mitigation Report 
Albion Park Rail Bypass 

The Albion SB noise mound will be installed as early as practical in the construction process. •
Scope of Works and Technical Criteria (SWTC) 

The SWTC clauses relevant to the operational noise assessment of the FH Detailed Design are provided in 
Appendix 4 Clause 4.16. Clause 4.16 states, broadly, that: 

Certain residences were shown to require at-residence treatments in the SPIR and that these treatments • will be undertaken by FH. The FH Detailed Design is not to result in increased at-residence treatments. 
Noise mitigation is not required for commercial or industrial premises. •
Operational noise levels are to be controlled to the applicable new road and redeveloped road criteria • provided by the NSW Road Noise policy (RNP). Evidence of this is to be provided by way of comparison 
of detailed design operational noise emission contours against the SPIR operational noise emission 
contours. 
Where the Detailed Design varies from the Concept Design, the contractor must undertake noise • modelling using prescribed technical parameters and demonstrate compliance with the operational noise 
criteria for the year of opening (2021) and ten years after opening (2031). 

Clause 4.16 of the SWTC is reproduced in full in Appendix 8. 

The SWTC dictates that it is the responsibility of the contractor to undertake the at-residence noise mitigation 
treatments, this requires that 172 residences and 11 non-residential sensitive receivers be considered for at-
residence treatment. 

Operational road noise 
The EIS and SPIR for the Albion Park Rail Bypass Project assessed the RMS Concept Design scheme 
against the requirements of the Road Noise Policy (RNP). The RNP, prepared by the NSW Department of 
Environment, Climate Change and Water (DECCW) and released in 2011, is the relevant policy to assess 
road traffic noise impacts from the Project. 

The project assessment area aligns with the assessment area used during the noise modelling conducted for 
the SPIR. This assessment area extends to where the 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 project works for urban areas and 800 metres for rural areas. The study area is shown 
graphically in Appendix 1. 

Noise criteria are assigned to sensitive receivers using the RMS Noise Criteria Guideline (NCG). The NCG 
provides guidance on how to apply the RNP noise criteria. The RNP criteria relevant to this project are the 
‘New Road’, ‘Redeveloped Road’ and ‘Transition Zone’ road traffic noise assessment criteria for: 

Residential land uses •
Educational buildings •
Places of worship •
Childcare facilities •
Aged care facilities. •
3.3.1.Residential land use assessment criteria 

Road traffic noise assessment criteria for residential land uses relevant to the Project are presented below in 
Table 5. They are also relevant to aged care facilities. 
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Table 5: Road traffic noise assessment criteria for residential land use 

Road 
Category 

Type of project/land use 

Assessment criteria dB(A) 

Day 

(7 am 10 pm) 

Night 

(10 pm 7 am) 

 

    

    

 

   
  

     
          

  
  

    
 

           

 
 

   

   

 

    

 

    

 
 

 

 
     

      

 
 
 

 
 
 

  
    

      
  

 

 
 
 

 
 
 

  
     

       
     

  
  

 

  
  

 

   
    

          
 

   
  

 

   
  

 

               
              

             

                
        

               
              

          
              

              
             

              
                

              
        

            

          

           

              
              
                 

      

               
                 

                
   

– –

Freeway/ 
arterial/ 
sub-
arterial 

‘New Road’ 
Existing residences affected by noise from new 
freeway / arterial / sub-arterial road corridors 

‘Redeveloped Road’ 
Existing residences affected by noise from 
redevelopment of existing freeway / arterial / sub-
arterial roads 

Leq,15h 

55 dB(A) 
(external) 

Leq,15h 

60 dB(A) 
(external) 

Leq,9h 

50 dB(A) 
(external) 

Leq,9h 

55 dB(A) 
(external) 

‘Transition Zone’ 
Existing residences affected by both new roads and 
the redevelopment of existing freeway / arterial / sub-
arterial roads in a Transition Zone 

‘Relative Increase Criterion’ 
Existing residences affected by increases in traffic 
noise of 12 dB(A) or more from new or redeveloped 
roads 

Between Leq,15h 

55 – 60 dB(A) 
(external) 

Existing Leq,15h 

+ 12 dB 
(external) 

Between Leq,9h 

50 – 55 dB(A) 
(external) 

Existing Leq,9h 

+ 12 dB 
(external) 

The criteria apply at a distance of 1 m from the building facade. At this location, predictions and 
measurements are subject to a facade reflection factor. In accordance with the RNP, this facade reflection 
factor is taken to be +2.5 dB and is incorporated into the RNP criteria. 

In order to determine if the ‘New Road’, ‘Redeveloped Road’ or ‘Transition Zone’ criteria apply, it is 
necessary to follow the procedures set out in the NCG. 

A road is defined as ‘New’ where the road is a bypass or has been substantially realigned (outside the NCG 
tolerance band and/or existing grade). This is the situation for most areas where the Bypass deviates from 
the existing Princes Motorway and Princes Highway. It also occurs where the Bypass replaces the existing 
East-West Link due to the replacement of the road with a markedly different category of road. 

The ‘Redeveloped Road’ criteria apply where there is not a substantial realignment of the pavement but 
where the traffic-carrying capacity of the road is being increased, such as by duplication. 

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. The ‘Transition 
Zone’ criteria has been applied at the following locations: 

where the Bypass meets the redeveloped Princes Highway at the southern end of the project, •
where the Bypass meets the redeveloped Illawarra Highway near Tongarra Road, and •
where the Bypass re-joins the Princes Motorway at the northern end of the project. •

The ‘Relative Increase Criterion’ comes into consideration in areas where a new road is developed in an 
area where there is negligible existing noise exposure. For this Project, the ‘Relative Increase Criterion’ has 
been considered but has not been found to be the controlling criterion for any situation due to the existing 
levels of road traffic noise in the environment. 

The road traffic noise assessment criteria for each residential land use has been documented in the SPIR 
based on the Project and on the existing conditions. To ensure consistency, the noise criteria defined within 
the SPIR have been maintained within this assessment, noting that those criteria are consistent with both the 
RNP and NCG. 
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3.3.2.Acute noise levels 
Where predicted noise levels at residential receivers are greater than or equal to 65 dB(A) Leq,15h (daytime) 
or 60 dB(A) Leq,9h (night-time), then road traffic noise levels are considered to be ‘acute’. Residential 
receivers exposed to ‘acute’ noise levels as part of a road project are considered for mitigation regardless of 
the increase associated with the project, as long as the dominant noise at the receiver is due to the project. 

3.3.3.Other land use assessment criteria 
Road traffic noise assessment criteria for other types of noise-sensitive land uses are presented in Table 6. 
Table 6: Road traffic noise assessment criteria for other land uses 

Road 
Category 

Assessment criteria, dB(A) 

Additional considerations Day 

(7 am 10 
pm) 

Night 

(10 pm 7 am) 

School 
classrooms 

40 Leq,1h 

(internal) 
- Applies when in use only. In the case of buildings used 

for education and health, noise level criteria for spaces 
other than classrooms and wards may be obtained by 
interpolation from the ‘maximum’ levels shown in 
Australian Standard AS/NZS 2107:2000. 

Hospital 
wards 

35 Leq,1h 

(internal) 
35 Leq,1h 

(internal) 

Places of 
worship 

40 Leq,1h 

(internal) 
40 Leq,1h 

(internal) 
Applies when in use only. Areas outside of a place of 
worship may also warrant consideration. Refer to 
passive recreation area criteria. 

Open 
space 

(active) 

60 Leq,15h 

(internal) 
- Applies when in use only. 

Active recreation is characterised by sporting activities 
and activities that generate their own noise or focus for 
participants. 
Passive recreation is characterised by contemplative 
activities that generate little noise and where benefits 
may be compromised by noise intrusion (e.g. playing 
chess or reading). 

Open 
space 

(passive) 

55 Leq,15h 

(internal) 
-

Childcare 
facilities 

35 Leq,1h 

(internal) 
- Applies to sleeping rooms when in use. 

40 Leq,1h 

(internal) 
- Applies to indoor play areas when in use. 

55 Leq,1h 

(internal) 
- Applies to outdoor play areas when in use. Free-field 

criterion (not subject to facade reflection factor). 

Aged care 
facilities 

- - Refer to residential land use criteria defined in Table 5. 

Non-residential sensitive land uses relevant to the Project are the Echidna Children’s Centre in Blackbutt 
(NCA1), Decora Family Day Care in Albion Park Rail (NCA3), World of Learning Child Care in Albion Park 
(NCA9) and Albion Park Public School (NCA10). 

3.3.4.Sleep disturbance and maximum noise levels 
The RNP includes a discussion of current knowledge regarding sleep disturbance due to road traffic noise, 
and states “despite intensive research, the triggers for and effects of sleep disturbance have not yet been 
conclusively determined.” 
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Current research does indicate that the main acoustic characteristic that influences sleep disturbance is the 
emergence (e.g. magnitude) and number of noisy events heard distinctly above the background level. The 
RNP suggests that intermittent noisy events, such as truck pass-bys, could be assessed on the basis of 
emergence events determined as the difference between Lmax levels and the steadier Leq or L90 levels. 

The RNP makes reference to Practice Note iii of the Environmental Noise Management Manual (ENMM, 
RTA, 2001), which suggests that the Leq,9h road traffic noise guidelines should sufficiently account for sleep 
disturbance impacts except where both of the following conditions are met: 

the Lmax emergence over the ambient Leq,1h is greater than 15 dB(A) and •
the Lmax level is greater than 65 dB(A). •

In these cases, additional consideration of sleep disturbance impacts may be required. 

3.3.5.Summary of road traffic noise criteria 
A summary of the road traffic noise criteria for each identified noise-sensitive land use is included in 
Appendix 3. 
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4. Operational noise assessment 
The primary aim of this operational noise management report is to review any changes to predicted noise 
levels that result from the FH Detailed Design when compared to the predicted noise levels documented in 
the SPIR Appendix H – Noise and Vibration Addendum Report and upon which the noise mitigation detailed 
in the SPIR was developed. The predicted noise levels are also compared against the relevant RNP noise 
criteria. 

This is consistent with SWTC Appendix 4.16 (d) which states that FH must design and provide at road 
operational noise mitigation measures and treatments: 

To ensure noise impacts do not result in additional at-residence noise mitigation treatments beyond • those identified in the SPIR. 
To maintain or reduce the operational day and night noise levels identified in the SPIR at all other • locations that comply with the NSW RNP. 
That generally comply with the RNP. •

Therefore, to ensure consistency, this assessment has been conducted using the SPIR assessment as a 
benchmark for the Detailed Design. Additionally, a noise model of the Concept Design has also been 
developed to assist in verification of the noise modelling methodology against the methodology used in the 
SPIR. 

The methodology of this operational noise assessment is as follows: 

Model the No Build scenario for the year 2015 and 2018 and compare the results with the unattended • noise monitoring results in the EIS and additional monitoring conducted by Resonate in 2018 
respectively. Confirm that the results are the same as (or within an acceptable tolerance of) the previous 
assessment to demonstrate model validation. 
Model the No Build scenario for the years 2021 and 2031 and compare the results with the equivalent • SPIR predicted noise levels. Confirm that the results are the same as (or within an acceptable tolerance 
of) the previous assessment. 
Assess predicted road traffic noise levels from the FH Detailed Design against the predicted noise levels • documented within the SPIR. 
Where the FH Detailed Design is identified to potentially increase road traffic noise levels at noise • sensitive receiver locations relative to the SPIR then further investigation has been carried out to 
determine what additional noise mitigation treatments may be required. 
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Prescribed road traffic modelling parameters 
The prescribed road traffic noise modelling parameters and procedures set out in SWTC Appendix 4, Clause 
4.16 (j) (i) to (xii) are shown in Table 7. 
Table 7: Prescribed road traffic noise modelling parameters 

SWTC 

App 4 
Clause 4.16 

(j) 

Parameter Detailed Design noise model 

i 
Main carriageways; 15 hour 
7 am to 10 pm (day) 100 km/h 

Vehicle 
speed 

Main carriageways; 9 hour 
10 pm to 7 am (night) 100 km/hr 

Local roads and ramps Posted traffic speed identified in Appendix 9 of SWTC 

Existing 2015 (validation) EIS Technical Paper 8 Noise and Vibration 
Assessment, Appendix C, October 2015. 

ii 
Existing 2018 (validation) Volumes based on EIS Technical Paper 8 with a 1.9% 

annual growth rate based on advice from SMEC. 
Traffic volumes Year 2021 
(at opening) Section 9.11 of Appendix 9 of SWTC 

Traffic volumes Year 2031 
(10 years after opening) Section 9.11 of Appendix 9 of SWTC 

iii 

Road traffic noise prediction 
algorithm 
‘Appropriate adjustments for 
NSW noise descriptors’ 

Calculation of Road Traffic Noise (CoRTN) 1988 
The 15 hour and 9 hour traffic flows have been divided 
by 15 and 9 respectively to provide hourly levels. 
CoRTN L10,1h predictions have been converted to 
Leq,15h and Leq,9h by subtracting 3 dB from the result for 
each period. 

iv Three source heights 

0.5 m above ground for car exhausts, car engines, car 
tyres (single source string) 
0.5 m above ground for truck tyres 
1.5 m above ground for truck engines 
3.6 m above ground truck exhausts 

v Pavement corrections 

+3 dB(A) for concrete 
0 dB(A) for Dense Graded Asphalt (DGA) 
-2 dB(A) for Stone Mastic Asphalt (SMA) which is the 
surface of main carriageway of Bypass 
+4 dB(A) for chip seal 

vi Receiver heights 1.5 m above ground for ground floor receiver 
4.5 m above ground for first floor receiver 

vii Ground absorption factor 

50% (i.e. an absorption coefficient of 0.5) for 
residential areas 
75% (i.e. an absorption coefficient of 0.75) for open 
space and rural areas 
0% (i.e. an absorption coefficient of 0) for water 

viii Search radius 3 km 

ix Grid spacing and height 
above ground 

20 m grid 
1.5 m above ground 
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SWTC 

App 4 
Clause 4.16 

(j) 

Parameter Detailed Design noise model 

x Model validation Refer to validation in Section 4.4. 

Xi Verification Refer to validation results in Section 4.4. 

Facade reflection correction +2.5 dB(A) at 1 m from facade (single point receiver 
calculations) 

xii 
ARRB Australian condition 
correction 

-1.7 dB(A) for standard correction at 1 m from façade 
during daytime 
No correction applied for night time as per EIS 

Additional noise model inputs 
Additional noise model inputs are summarised in Table 8. The information detailed in Table 8 was provided 
as 3D CAD files (shape file format compatible with GIS and noise modelling packages). These files contain 
the relevant design geometry on which the 3D noise model is based (i.e. a numerical representation of the 
existing and proposed road designs). 
Table 8: Additional noise model inputs 

Item Input (reference to GIS shape file) 

Topography NBLD_CONTOURS.shp 
BLD_CONTOURS.shp provided by Geosciences Australia. 

Buildings BUILDINGS.shp 

Road design 
NBLD_ROAD_.shp (various) 
BLD_ROAD_.shp (various) 
Fulton Hogan road design 

Ground absorption 
areas 

GA.shp 

Noise sensitive 
receivers 

BUILDINGS.shp 
Noise sensitive receiver locations shown in Appendix 2 

Road traffic noise models 
Using the parameters above, noise models have been developed for the scenarios listed in Table 9. 
Table 9: Road traffic noise models 

Noise model Description 

No Build Road 
Alignment 

Existing situation used for validating the road traffic noise model against EIS 
measurements and for confirming EIS No Build 2021 and 2031 predictions. 
Traffic volumes have been based on: 

Existing traffic volumes sourced from EIS Technical Paper 8 Noise and Vibration 
Assessment, Appendix C, October 2015 for comparison against 2015 
measurements. 
Existing 2015 volumes with additional 1.9% annual growth rate applied for 
comparison against 2018 measurements. 
No Build 2021 and 2031 traffic volumes from SWTC Appendix 9.10 Table 9.9 and 
9.11. 

FH Detailed 
Design 

Fulton Hogan Detailed Design received 28 November 2018. Traffic volumes consistent 
with Concept Design assessment. 

Revised: 26 Content ID: APR-RES-NV-01-RPT-0001 This is an uncontrolled copy if photocopied or unsigned. March 2019 Revision: 03 Copyright © 2018, Fulton Hogan Ltd. All rights reserved. Page 20 of 82 



 

    

    

 

   
  

     
          

  
  

    
 

    
                 

       

           

           
             

       
        
            
            

 

              
    

            
              

      

            

              
                  
            

         
     

  

  

   
 

   
 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

    

          

         

         

        

         

         

           

            

         

         

         

        

    

          

-

Operational Noise Mitigation Report 
Albion Park Rail Bypass 

Noise model validation 
A noise model of the existing road alignment (i.e. the ‘no build’ scenario) was developed based on the: 

Ground contours (‘NBLD_CONTOURS.shp’) as described in Section 4.2. •
Existing road alignments as described in Section 4.2 (‘NBLD_ROAD.shp’) with posted traffic speeds. •
Road surfaces for all existing roads as detailed in the Submissions and Infrastructure Report • Appendix H - Noise and Vibration Addendum Report, September 2017, and in EIS Technical Paper 8 
Noise and Vibration Assessment, October 2015 including: 
- DGA for most existing roads (+0 dB correction) 
- chip seal on Tongarra Road and Yallah Road (+4 dB correction) 
- concrete for Princes Highway northbound between Colden Drive and Woollybutt Drive (+3 dB 

correction). 
Measured traffic volumes for 2015 as detailed in EIS Technical Paper 8 Noise and Vibration • Assessment, Appendix C, October 2015. 
Forecasted traffic volumes for 2018 provided by SMEC. These volumes were generated by applying • annual growth rates to the measured traffic volumes for 2015 as detailed in EIS Technical Paper 8 Noise 
and Vibration Assessment, Appendix C, October 2015. 
Existing buildings and noise barriers including heights (BUILDINGS.shp) as described in Section 4.2. •

The existing noise model was used to predict road traffic noise levels at the 11 measurement locations used 
for the noise model validation in the EIS Technical Paper 8. The existing noise model was updated to include 
the additional 6 unattended measurement locations and the forecasted traffic volumes The predicted noise 
levels are compared to the measured noise levels in Table 10. 
Table 10: Road traffic noise model validation 

Monitoring location 

(Appendix 1) 

Measured noise level, 
dB(A) 

Day Night 

Leq,15h Leq,9h 

Predicted noise level, 
dB(A) 

Day Night 

Leq,15h Leq,9h 

Difference (Predicted 
Measured), dB 

Day Night 

Leq,15h Leq,9h 

2015 noise monitoring results 

1 4 Semillon Place 60.6 58.5 61.7 57.8 1.1 -0.7 

2 42 Larkins Lane 60.9 56.2 59.6 55.4 -1.3 -0.8 

3 24 Terry Street 67.1 63.9 67.1 62.9 0 -1 

4 52 Tongarra Road 70.0 63.3 69.8 62.9 -0.2 -0.4 

5 54 Oak Street 61.0 54.0 60.2 52.7 -0.8 -1.3 

6 152 Croome Road 71.3 65.1 71.4 64.5 0.1 -0.6 

7 78 Jarrah Way 56.0 55.3 54.9 48.6 -1.1 Note 1 

8 20 Westwood Drive 59.0 59.1 58.4 53.7 Note 2 Note 2 

9 216 Princes Highway 68.6 64.4 69.7 65.6 1.1 1.2 

10 305 Princes Highway 68.4 64.9 69.8 65.3 1.4 0.4 

11 Yallah Road 61.9 54.4 61.2 54.1 -0.7 -0.3 

MEDIAN DIFFERENCE FOR 2015 MONITORING RESULTS -0.1 -0.6 

2018 noise monitoring results 

15 69 Cawdell Drive 50.8 44.5 50.5 43.6 -0.3 -0.9 
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Monitoring location 

(Appendix 1) 

Measured noise level, 
dB(A) 

Day Night 

Leq,15h Leq,9h 

Predicted noise level, 
dB(A) 

Day Night 

Leq,15h Leq,9h 

Difference (Predicted 
Measured), dB 

Day Night 

Leq,15h Leq,9h 

16 48 Tongarra Road 68.1 61.0 68.3 60.9 0.2 -0.1 

17 18 Princes Highway 67.6 65.1 69.4 64.8 1.8 -0.3 

18 16 Westwood Drive 60.0 56.2 60.7 55.6 0.7 -0.6 

19 44 Larkins Lane 57.1 52.2 55.9 51.1 -1.2 -1.1 

20 8 Honeysuckle Place 52.4 44.5 53.9 47.5 1.5 3 

MEDIAN DIFFERENCE FOR 2018 MONITORING RESULTS 0.5 -0.5 

OVERALL MEDIAN DIFFERENCE 0.1 -0.6 

1. High extraneous noise at night from frogs, insects as noted in EIS. 
2. Insufficient traffic data to support accurate predictions of noise for existing situation as noted in EIS. 

The median differences between measured and predicted noise levels are within 1 dB, which indicates 
acceptable accuracy for road traffic noise models, with differences for each individual site typically within 
2 dB. 

The median difference of the 2018 validation exercise was very similar to that of the 2015 validation 
exercise. The forecast traffic growth rate of 1.9% annually was applied to the 2015 traffic counting data and 
used for validation of the 2018 noise measurements. An annual growth rate of 1.9% means that the 
difference in predicted road traffic noise levels between 2015 and 2018 would only be in the order of 0.3 dB. 

The similarity of the 2015 and 2018 validation exercises confirms that no calibration factor needs to be 
adopted for the road traffic noise modelling. The results further confirm that the factors applied (refer to Table 
7 and Section 4.4) are appropriate for the local area, as well as being consistent with standard road traffic 
noise correction factors used throughout NSW. 

The results are generally consistent with the validation results presented in the EIS Technical Paper 8. 
Differences between the two are expected due to some uncertainty about the precise position of the noise 
monitors but the overall results indicate an acceptable level of accuracy for the road traffic noise model for 
the purposes of this detailed design assessment. 

No Build Road Alignment 
A noise model of the existing road alignment (i.e. the ‘No Build’ scenario) was developed based on the: 

Existing noise model developed for the validation scenario discussed in Section 4.3. •
No Build traffic volumes for 2021 and 2031 as detailed in SWTC Appendix 9. •

The ‘No Build’ road traffic noise levels for predicted for each noise sensitive receiver for both 2021 and 2031. 
These predictions agreed well with the ‘No Build’ noise levels reported within the SPIR Appendix H Noise 
and Vibration Addendum Report, with all predicted ‘No Build’ noise levels being within 1 dB of the SPIR 
predictions for the same scenario. 

This result demonstrates consistency of the noise model with the SPIR assessment. 

Fulton Hogan Detailed Design 
The FH Detailed Design noise model has been developed based on: 

Fulton Hogan Detailed Design (‘design_RD01_REVA.dxf’) received 28 November 2018. •
Ground contours provided by Geosciences Australia. •
Road surfaces for all roads as per the Fulton Hogan Pavement Detailed Design (SMA on the bypass • including ramps and bridges). 
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Operational Noise Mitigation Report 
Albion Park Rail Bypass 

Build traffic volumes for 2021 and 2031 as detailed in SWTC Appendix 9.•
Existing buildings as described in Section 4.2. •
Noise barriers/mounds as follows and as shown on the maps in Appendix 6 of this report: •
- Albion Park SB base noise mound height and position as per FH Detailed Design. Note that this 

consists of a noise mound with a minimum height of 5 m above the road surface level. 
- Albion Park NB base noise barriers as per FH Detailed Design. Note that this consists of 0.82 m high 

concrete safety barriers (Type F). 

The FH Detailed Design broadly follows the RMS Concept Design. The major acoustic deviation with the 
design is that the proposed Albion SB barrier has been replaced with a noise mound and that section of the 
bypass has increased in vertical alignment by 3m. This has resulted in a marginal decrease in the effective 
top height of the mound and the top height moving further north relative to the road. 

Therefore, to maintain a consistent acoustic outcome on the northern side of the Albion SB noise mound, it 
will be necessary for a short additional relative mound height. This will consist of: 

285 m long 0.5 m high extension •
280 m long 0.7 m high extension. •

The positions of the Albion SB mound extensions are shown in Appendix 6. It is noted that these extensions 
could be effectively installed as an overall increase to the height of the noise mound itself rather than as a 
noise barrier installed on the top edge of the mound. 

Predicted road traffic noise levels for each receiver with the FH Detailed Design (including the additional 
Albion Park SB mound) are included in Appendix 4 and are compared to the Concept Design predictions. It 
can be seen that the predicted noise levels are consistent with the RMS Concept Design predictions, or on 
some occasions marginally lower, at the most critical noise sensitive receivers. 

At some receivers much further from the alignment, there are minor increases in predicted noise levels (in 
the order of 1 to 2 dB) but these are at locations that do not control the acoustic design and no additional 
treatments to residences are required with the FH Detailed Design. It is considered that these minor 
increases in predicted noise levels are related to minor differences between the SPIR and current noise 
model and, given the low predicted noise levels from the Project at these locations, the predicted noise 
levels remain compliant with the RNP road traffic noise criteria. 

Predicted noise contours showing façade-corrected predicted daytime and night time road traffic noise levels 
for the FH Detailed Design are included in Appendix 5 for the 2021 (Year of opening) and 2031 (Design 
Year). Note that these noise contours include the addition to the Albion Park SB base noise mound 
discussed above and shown on the Project Noise Mitigation Map in Appendix 6. 

Based on our assessment, it can be concluded that the FH Detailed Design conforms with the operational 
road traffic noise requirements of the RMS SWTC subject to the inclusion of the noise mitigation measures 
detailed in Section 5.1. Additionally, predicted road traffic noise levels with the FH Detailed Design are 
considered to comply with the RNP and NCG, subject to the inclusion of the noise mitigation measures 
detailed within Section 5.1. 

The SWTC requires that no additional at-property treatments may be triggered as a result of the detailed 
design. A minimum noise mound height of 5 m was specified in the SWTC for the East-West link. The 
preliminary Operational Noise Mitigation Report determined that the mandatory noise mound height would 
result in additional at-property treatments within NCA 3. The design team indicated targeted increases in 
noise mound height would mitigate this. Hence a repeat barrier height optimisation process in accordance 
with the NMG was not required. 

Maximum Noise Level Assessment Including Sleep Disturbance 
The Road Noise Policy includes a review of internal sleep arousal research but does not provide noise goals. 
The RNP concludes that there appears to be insufficient evidence to set new indicators for potential sleep 
disturbance due to road traffic noise. Guidance for considering sleep disturbance due to maximum noise 
levels is provided in Practice Note iii of the Environmental Noise Management Manual (RTA 2001). The 
sleep disturbance assessment (guided by Practice Note iii of the Environmental Noise Management 
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Operational Noise Mitigation Report 
Albion Park Rail Bypass 

Manual (RTA 2001)) does not influence the degree of mitigation required but is used to rank and prioritise 
design options and noise mitigation strategies. 

Section 6 of the EIS provided an assessment of heavy vehicle maximum noise level events on a per noise 
catchment area basis. The assessment assumed a reference noise level of 85 dB(A) at a distance of 20 m 
travelling at 20 km/h. The maximum noise levels and emergence above the typical LAeq(1 hour) noise level 
were predicted. A comparison between the EIS / SPIR predicted noise levels showed that outcomes of the 
maximum noise level assessment presented in the EIS would be equivalent to the outcomes of the detailed 
design (within approximately 1 dB at most locations). 

The exception to this are as follows: 

NCA 13, where the vertical alignment of the cut has increased in height by approximately 6 m. this has • resulted in localised increases in noise levels of approximately 2 dB to 3 dB relative to the EIS, resulting 
in emergence levels of approximately 8 dB with overall maximum levels of approximately 69 dB(A). 

At locations where road traffic is continuous rather than intermittent, the LAeq(9 hour) criteria for operational 
noise assessment should sufficiently account for sleep disturbance impacts. However, where the emergence 
of LAmax over the ambient LAeq is equal to or greater than 15dB(A), the LAeq(9 hour) criteria may not 
sufficiently account for sleep disturbance impacts. � 

Excluding NCA 4 (controlled by pre-existing maximum noise levels), maximum noise level events typically 
emerge 8-10 dB(A) above the ambient LAeq(1 hour) noise level, which is below 15dB(A). Therefore the 
LAeq(9 hour) NCG criteria should sufficiently account for potential sleep disturbance impacts. 

Overall, neither the RNP nor the ENMM specify requirements for noise barriers and other forms of mitigation 
to reduce the occurrence of sleep disturbance events, particularly as mitigation methods such as barriers will 
also reduce the LAeq levels and therefore have little effect on emergence. Reduction of the likelihood of 
sleep disturbance events is typically provided by programs to reduce truck exhaust brake noise through 
management of driver behaviour and appropriate design of new vehicles. 
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Operational Noise Mitigation Report 
Albion Park Rail Bypass 

5. Operational noise mitigation 
Fulton Hogan Detailed Design 

This section details noise mitigation measures included as part of the Fulton Hogan Detailed Design. A 
complete noise mitigation plan is shown on the maps included in Appendix 6. 

5.1.1.Road design measures 
The FH detailed design includes a low noise stone mastic asphalt (SMA) road surface for the main 
carriageway of the Bypass between Yallah Road and Princes Highway at Oaks Flat. 

As per the SWTC, SMA may be considered a low noise road surface with a correction factor of -2 dB. These 
correction factors have only been applied to the road-tyre strings. 

5.1.2.Noise barriers 
Table 11 details the noise barriers included as part of the FH Detailed Design as mandated in the SWTC. 
The noise barriers are shown graphically on the noise mitigation plan included as Appendix 6. 
Table 11: Noise barrier location and extents 

Barrier name Details 

Albion NB 0.82 m high Type F concrete safety barrier on western side of road(s) at Albion 
(central) interchange. 

Albion SB Noise mound with a total length of 1820 m. With minimum total height of 5.0m 
increased to a maximum height of 5.7 m near Croome Road. 

Albion NB Ramp 0.82 m high Type F concrete safety barrier on the western side of the Bypass 
and off load ramp to Tongarra Road (ramp). 

The Type F barriers are a standard barrier used by RMS for roadside and median safety barriers. These 
barriers are typically 820 mm high and constructed of reinforced concrete. A typical cross section of a RMS 
Type F median barrier is shown below. 

Figure 1: Typical median Type F barrier used by RMS.( Source: https://www.rms.nsw.gov.au/business-industry/partners-
suppliers/documents/standard-drawings/r0720-02.pdf) 

There are no close groupings of four or more properties requiring additional noise mitigation where a noise 
barrier would be reasonable and feasible in accordance with the requirements of the RMS NMG. 
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Operational Noise Mitigation Report 
Albion Park Rail Bypass 

5.1.3.House treatments 
A total of 183 buildings were identified for potential treatment in the SPIR, comprising residential and non-
residential noise sensitive properties throughout the Project area. The FH Detailed Design does not result in 
any additional at-residence treatments being required in comparison to those identified in the SPIR 
Appendix H Noise and Vibration Addendum Report. A total of 172 residences require consideration of 
treatment as per the SPIR. 

The level of treatment package is determined on the basis of the predicted residual exceedance of the NCG 
criterion relevant to the receiver category. Table 12 details the treatment requirements per treatment package 
and the NCG exceedance level that triggers a particular level of treatment. The NCG criteria applicable to 
each noise sensitive receiver are provided in Appendix 4. 
Table 12: Treatment package and details of treatment 

Treatment 
Package 

Predicted exceedance of 

NCG external criteria, 

dB(A) 
Details of treatment 

1 <5 Install fresh air mechanical ventilation (or air-
conditioning with fresh air ventilation to affected rooms). 

2 6-10 As above + acoustic seals to windows & doors of 
affected rooms 

3 11-15 As above + replace glazing with 10 mm thick laminated 
glass. 

4 >15 As for Treatment 2 + install secondary window to inner 
side of existing window. 

Table 13 summarises the residential premises requiring consideration of treatment, as well as the treatment 
package likely to be applicable based on the standard RMS at-property treatments as documented in the 
SPIR. The corresponding treatment packages for the FH Detailed Design are also summarised in Table 13. 

Overall, the FH Detailed Design is predicted to reduce road traffic noise levels relative to the SPIR such that 
there would only be 167 residential receivers requiring at-property treatment based on the FH Detailed 
Design predictions. The five properties that did not qualify for consideration of treatment under the FH 
Detailed Design will be retained and hence will still be considered for at-property architectural treatment. 

The majority of the reductions are for the lowest level of treatment package. Small reductions in predicted 
noise levels can mean the predicted Project noise levels no longer exceed the relevant road traffic noise 
criteria. 

The locations at which there is a reduction in the number of proposed treatments due to the detailed design 
are shown in Appendix 6. A summary of the differences between the SPIR and detailed design property 
treatment recommendations is provided below: 

NCA 11 
- Small reduction in predicted noise levels (in the order of 1 dB) due to minor project alignment changes 

as well as the position of a roadside Type F safety barrier mean the predicted Project noise levels no 
longer exceed the relevant road traffic noise criteria at five locations within this NCA. 

The residences identified for at-property treatment on the basis of the detailed design are shown on the 
noise mitigation plan in Appendix 6. The facades at which consideration of treatment is proposed are 
detailed in the table in Appendix 6. Note that only sleeping and living areas with windows or doors on those 
facades requiring additional treatment in accordance with the RNP and NCG will be provided with at-property 
treatments. 
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Operational Noise Mitigation Report 
Albion Park Rail Bypass 

Table 13: Number of residential premises requiring consideration of treatment 

Treatment 
Details of treatment 

Number of residences requiring 
treatment 

Package SPIR FH Detailed 
Design 

1 Install fresh air mechanical ventilation (or 
air-conditioning with fresh air ventilation to 
affected rooms). 

131 126 

2 As above + acoustic seals to windows & 
doors of affected rooms 

33 33 

3 As above + replace glazing with 10 mm 
thick laminated glass. 

8 8 

4 As for Treatment 2 + install secondary 
window to inner side of existing window. 

0 0 

Total 172 167 

In addition, educational properties requiring consideration for treatment are summarised in Table 14 
alongside the expected treatments. As for the residences, each of the nominated buildings will be inspected, 
subject to receiving approval from the property owner, to scope specific treatments for each noise-sensitive 
room. 
Table 14: Number of non-residential premises requiring treatment 

Receiver Details of treatment1 
Number of buildings 

(SPIR) 

Number of buildings 

(FH Detailed Design) 

Echidna 
Children’s 
Centre, 
Blackbutt 

Treatment required to sleeping 
areas only. Air-conditioning 
and glazing upgrades (10 mm). 
(Package 3) 

1 1 

Decora 
Family Day 
Care, Albion 
Park Rail 

Treatment required to sleeping 
areas only. Air-conditioning 
and window/door seals. 
(Package 2) 

1 1 

World of 
Learning, 
Albion Park 

Treatment required to sleeping 
areas only. Air-conditioning 
and glazing upgrades (10 mm). 
(Package 3) 

1 1 

Albion Park 
Public School 

Treatment required to teaching 
areas only. Air-conditioning 
and window/door seals. 
(Package 2) 

8 8 

Total 11 11 

1. Required treatment is the same for SPIR/Concept Design and FH Detailed Design. 
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Operational Noise Mitigation Report 
Albion Park Rail Bypass 

6. Conclusion 
An assessment of the FH Detailed Design was undertaken against the requirements of the SWTC, 
Infrastructure Approval and RNP. 

The major change associated with the FH Detailed Design, in comparison to the SPIR, is an increase vertical 
alignment along the southern section of the Bypass that extends from the Croome Road overpass and 
towards the Oak Flats Interchange. The maximum increase in vertical alignment is 3 m comparative to the 
Concept Design. The noise mound adjacent to this section has also increased in vertical alignment to 
maintain a relative height of 5 m to the Project road alignment as required by the SWTC. Predicted noise 
levels with the FH Detailed Design are consistent with those of the SPIR, subject to the inclusion of a 0.5 – 
0.7 m increase in height for the western portion of this noise mound. 

Based on the assessment of the FH Detailed Design, operational road traffic noise levels are predicted to 
comply with the requirements of the SWTC, Infrastructure Approval and RNP subject to: 

the inclusion of a SMA road surface for the main carriageway of the Bypass, •
the inclusion of noise barriers as per the FH Detailed Design, with the inclusion of additional height to • the Albion SB noise mound as specified in this report. 
at-property treatments to 172 residences and 11 educational land uses. •
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Operational Noise Mitigation Report 
Albion Park Rail Bypass 

Appendix 1 – Road traffic noise monitoring locations 
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