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Executive summary 

Jacobs has completed an assessment of the predicted noise and vibration impacts of the Quakers Hill Water 

Resource Recovery Facility (WRRF) Advanced Treatment Upgrade project (the project). The assessment 

identifies potential noise impacts during the construction and operation of the project and provides measures 

to address these impacts. 

Background 

This noise and vibration impact assessment informs the review of environmental factors that Sydney Water is 

preparing for the project. The project involves the development of an advanced water treatment plant 

(AWTP) at Quakers Hill WRRF, an upgrade of the site’s existing secondary treatment infrastructure, and a 

pipeline to transfer brine from Quakers Hill WRRF to the existing Northern Suburbs Ocean Outfall Sewer at 

Seven Hills. 

This report assesses the potential noise, and vibration impacts during construction and operation and 

provides measures and recommendations to minimise these impacts. 

Existing environment 

Noise-sensitive receivers were classified into noise catchment areas (NCAs) based on land usage and local 

noise sources. The Quakers Hill WRRF is mainly in a residential area, with land zoned for low-density 

residential, public recreation, and educational establishments. The brine pipeline and compounds are in 

similar areas.  

Between 18th March and 7th April 2025, noise monitoring was undertaken at five locations in the residential 

areas surrounding the Quakers Hill WRRF and the brine pipeline. The background noise levels measured were 

used in the development of the construction and operation noise targets for the NCAs. 

No precision industry was identified within 200 metres of the project. If additional sensitive receivers are 

identified later, they will need further assessment according to relevant guidelines. 

Construction 

Construction noise 

Construction noise impacts from the upgrades at the Quakers Hill WRRF site, the brine pipeline and the 

compound sites supporting the pipeline works were assessed using appropriate noise modelling methods. 

SoundPLAN 9.1 was used for the Quakers Hill WRRF site due to the varying stages and locations of work, 

while AS2436 methodology was applied for the pipeline and compound works. Following the contractor’s 

appointment and the availability of the detailed construction methodology, the builder must review and 

confirm the assumptions related to the construction inventory and staging outlined in this report. 

At the Quakers Hill WRRF site, both minimum and maximum noise levels during most construction activities 

are expected to exceed the standard hours Noise Management Levels (NML), but not the Highly Noise 

Affected level (75dB). Noise levels are generally highest during the early stages of construction, when heavy 

equipment such as compactors, dump trucks, and concrete trucks are in frequent use. As construction 

progresses and the use of this machinery decreases or ceases, both the intensity and duration of elevated 

noise levels are expected to reduce. 

For the pipeline works, receivers close to the boundary are predicted to experience noise impacts higher than 

both the NMLs and Highly Noise Affected levels due to both the proximity of the nearest receivers to the 

pipeline works and the use of equipment such as excavator mounted hammers (117 dB(A)) and rock breakers 

(117 dB(A)). However, these impacts are expected to be limited in duration as the pipeline progresses. 

Similar temporary noise impacts are anticipated at the compound sites. 
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The compound activities, similarly to the pipeline works, have been predicted to result in noise impacts 

significantly higher than both the NMLs and Highly Noise Affected levels at the nearest residential receivers, 

due to the close proximity to the nearest receivers and the use of equipment such as the following:  

▪ Loaders (107 dB(A)) and bulldozers (105 dB(A)) in the support and pipe-stringing compounds  

▪ Excavator mounted hammers (117 dB(A)), rock breakers (117 dB(A)) and horizontal directional drilling 

(HDD) rigs (106 dB(A)) in the tunnelling compounds 

While noise impacts from construction compounds are generally limited in duration, it is acknowledged that 

some compounds will remain in place for extended periods, potentially several months. As such, these 

locations may experience longer-term impacts compared to individual pipeline sections, which are typically 

subject to shorter construction durations as the location of the construction works move. To address this, 

more permanent mitigation measures, such as the installation of site hoarding, are proposed at compound 

sites to provide localized noise attenuation for nearby sensitive receivers. 

Construction vibration 

The minimum working distances developed within the Transport for NSW - Construction Noise and Vibration 

Guideline (Roads) have been used to provide an indication of the distance from the vibration intensive 

equipment at which nearby receivers may experience vibration impacts. Where a receiver is located within the 

minimum working distance, vibration monitoring is recommended to inform whether the equipment selection 

and/or construction methodology be reviewed. 

While noise impacts from construction compounds are generally limited in duration, it is acknowledged that 

some compounds will remain in place for extended periods, potentially several months. As such, these 

locations may experience longer-term impacts compared to individual pipeline sections, which are typically 

subject to shorter construction durations as the location of the construction works move. To address this, 

more permanent mitigation measures, such as the installation of site hoarding, are proposed at compound 

sites to provide localized noise attenuation for nearby sensitive receivers 

Construction traffic noise 

Construction traffic for the project will mainly involve light and heavy vehicles. For the majority of the roads 

used to access the site, such as the M7 Motorway, Quakers Hill Parkway, Sunnyholt Road and Vardys Road, 

the significant existing traffic volumes meant the proposed construction traffic was highly unlikely to increase 

traffic noise by more than 2 dB. For Quakers Road (between Quakers Hill Parkway and the Quakers Hill WRRF 

access), hourly peak construction traffic noise was assessed using EMF-NV-TT-0067 Construction and 

Maintenance Noise Estimator (Roads) (Transport for NSW, 2024) (CMNE(R)) and found to not increase traffic 

noise by 2dB. 

Quakers Road (south of the Quakers Hill WRRF access) and Vardys Road however are both anticipated to 

carry lower traffic. An initial test with the CMNE(R) identified that 50 light vehicle movements and one heavy 

vehicle movement would be capable of reaching but not exceeding the 55 dB(A) hourly daytime noise 

criteria. As such, further investigation of whether the existing traffic noise on these roads to determine if 

construction traffic would increase the overall noise levels by 2dB or more should be undertaken prior to the 

commencement of construction. 

Ground-borne noise 

Ground-borne noise (GBN) is mainly a concern for underground construction like tunnelling and HDD, 

especially during evening and night-time in residential areas. It is generally not an issue for surface 

construction or commercial properties. GBN is only relevant when it is audible and exceeds airborne noise 

levels inside habitable rooms. 

To stay below the night-time GBN threshold of 35 dB LAeq(15min), a minimum 50 metre separation from 

buildings is typically needed. For slant distances under 50 metres, site-specific monitoring is recommended. 
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HDD activities planned at night may pose a sleep disturbance risk to residents within 50 metres of drilling but 

more than 100 metres from compound sites. Near compound sites, airborne noise is expected to dominate. 

Cumulative noise 

The potential for cumulative construction noise impacts was assessed in accordance with the Cumulative 

Impact Assessment Guidelines for State Significant Projects (Department of Planning, Industry and 

Environment, 2022). The only nearby project identified as potentially relevant is the Quakers Hill to Prospect 

project, for which cumulative impacts were assessed. The cumulative noise impact at the nearest receivers 

associated with the Quakers Hill WRRF project is expected to be negligible. 

Operation 

Operational noise impacts 

Noise levels from the retained existing Quakers Hill WRRF, along with the proposed AWTP and secondary 

treatment upgrades, have been predicted at the surrounding potential noise sensitive receivers. Following 

construction, the operation of the brine pipeline is expected to generate negligible noise emissions. As such, 

operational noise from the brine pipeline is not further assessed in this report. Construction noise impacts 

associated with the proposed advanced treatment upgrade and secondary treatment expansion were 

assessed using SoundPLAN 9.1 due to the complexity of the noise sources and the software's detailed 

modelling capabilities. 

The assessment found that at the most noise-affected receiver, the highest predicted noise levels under 

noise-enhancing conditions are up to 12-17 dB(A) higher than the nominal day project noise trigger levels 

(PNTLs) at NCA01, NCA02 and NCA03. Within NCA01, the loudest noise is predicted to come from the AWTP 

area, the new blower room, and some existing equipment, notably the odour control stack and backwash 

pumps. The AWTP and blower room also contribute the most noise at NCA02, while at NCA03, the largest 

noise source is the brine transfer pumps located in the far south of the Quakers Hill WRRF site. 

Cumulative noise 

The operational noise assessment follows the Noise Policy for Industry (NSW Environment Protection 

Authority, 2017), which already accounts for cumulative impacts from nearby industrial sources when setting 

project-specific noise criteria. Therefore, no additional cumulative assessment of nearby operations is 

required in this report. 

Mitigation of noise impact 

Mitigation of construction impacts 

Based on the construction noise and vibration predictions and assessments, feasible and reasonable 

mitigation measures must be implemented to reduce or eliminate impacts. Once the contractor finalises the 

construction methodology, stages, and equipment, a detailed Construction Noise and Vibration Management 

Plan must be prepared. 

Sydney Water’s safeguard measures for noise and vibration measures have been adopted to address 

construction noise and vibration impacts. Sydney Waters’ standard noise mitigation measures have also been 

provided to be applied where reasonable and feasible. These measures have been further supplemented with 

measures to address other identified impacts including construction traffic noise and impacts associated with 

HDD works. 

Mitigation of operational noise 

The assessment of operational noise found that noise from the project is likely to exceed the PNTLs at 

NCA01, NCA02 and NCA03 during all time periods. Therefore, it was necessary to explore mitigation options 

to achieve the PNTLs. The minimum required attenuation can be achieved by selecting quieter equipment or 

providing additional mitigation measures like a steel acoustic enclosure. 
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For this assessment, the application of a 3-millimetre steel acoustic enclosure is assumed as an indicative 

mitigation measure and proof of concept. 

For this assessment a number of indicative mitigation measures were applied to determine the minimum 

required attenuation required to reduce noise to below the PNTLs. These measures included the application 

of acoustic enclosures to proposed pumps and blowers, the addition of acoustic lining on the proposed odour 

control unit stack, and the use of acoustic louvres in the proposed blower room. It is noted that the mitigation 

measures assumed in this study are indicative only to demonstrate proof of concept. 

With the application of the above measures, the highest predicted noise levels under standard meteorological 

conditions remain at or below the nominal PNTLs at all times of day in NCA 02 and NCA 03. Within NCA 01, 

noise impacts are greater than the day and evening PNTLs at a single receiver on Riley Place during noise 

enhancing conditions. This increases to four receivers experiencing noise greater than the night PNTLs. It is 

noted that these receivers are all on the southern extent of Riley Place and Elwood Crescent.  

When considering these noise impacts, it is noted that these receivers were identified as experiencing noise 

greater than the PNTLs primarily due to the contribution of the retained equipment. Additionally, due to the 

proximity of these receivers to the M7 Motorway, it is highly likely that the background noise at these 

receivers is greater than the rating background levels measured within the NCA (which were measured further 

back from the motorway). This would have a masking effect on the noise from the Quakers Hill WRRF site and 

would limit the actual impact from the works on these receivers. 
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1. Introduction 

1.1 Background 

This noise and vibration impact assessment report has been prepared to inform the review of environmental 

factors for the Quakers Hill Water Resource Recovery Facility (WRRF) Advanced Treatment Upgrade project 

(the project). The project involves the development of an advanced water treatment plant (AWTP) at Quakers 

Hill WRRF, an upgrade of the site’s existing secondary treatment infrastructure, and a pipeline to transfer 

brine from Quakers Hill WRRF to the existing Northern Suburbs Ocean Outfall Sewer (NSOOS) at Seven Hills. 

The location of the project is shown in Figure 1.1. Sydney Water is the proponent of the project. 

This report provides an assessment of the potential noise and vibration impacts associated with the 

construction and operation of the project and identifies measures and recommendations for avoiding or 

minimising these impacts. 

1.2 Project overview 

Upgrades to Sydney Water’s Quakers Hill WRRF are required by 2028 to: 

▪ Service industry growth and housing policies as the current treatment capacity at the plant of 

28 megalitres per day (ML/day) is expected to be exceeded in late 2028 

▪ Meet environment protection licence (EPL) limits that require reduced nutrient loads to the Hawkesbury-

Nepean River (Sackville 2 zone) 

▪ Provide high quality water treatment that enables a future purified recycled water (PRW) scheme and its 

introduction into Prospect Reservoir. 

The project is in the Blacktown local government area, in largely urbanised areas with a mix of residential, 

industrial, and recreational land uses. 

The key features of the project include: 

▪ A secondary treatment process upgrade from the current 28 ML/day to 48 ML/day 

▪ A new AWTP, including reverse osmosis (RO), ultrafiltration (UF) and stabilisation 

▪ A range of ancillary infrastructure such as new buildings, tanks, pipes, services and chemical storage 

▪ Demolition and restoration of previously decommissioned structures 

▪ A new brine pipeline to transfer the brine generated as a by-product of the reverse osmosis process into 

the existing wastewater network. The pipeline would: 

- Have a flow capacity of up to 12.5 ML/day 

- Be about 8 kilometres (km) long and about 500 millimetres (mm) diameter 

- Be installed largely along shared paths, public parkland, and road corridors 

- Be mostly underground and built using open trench and trenchless methods 

- Be connected into Sydney Water’s existing NSOOS. 

The AWTP is required to treat wastewater to meet more stringent nutrient limits. However, it would also 

produce high quality water that could be further treated to produce PRW. 

Sydney Water is preparing an REF for the project. This report has been prepared to support that REF. PRW is 

not part of the scope of this assessment. Sydney Water is separately assessing the potential introduction of 

PRW in an environmental impact statement. 



 

Noise and Vibration Impact Assessment 

 

 

IA330200-00-T-V-RPT-00-03 2 

 

1.3 Purpose 

The purpose of this noise and vibration impact assessment is to assess and address potential noise and 

vibration impacts associated with the construction and operation of the project. It also aims to provide 

guidance on ways of managing the potential noise and vibration impacts to avoid any environmental 

degradation. 

1.4 Assessment area 

The desktop assessment is of an impact assessment area that includes the Quakers Hill WRRF site as well as 

land on either side of the brine pipeline.  
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2. Existing environment 

This section provides an overview of the current noise environment related to the project, including relevant 

noise information. The surrounding areas have been categorised into several 'noise catchment areas' (NCAs), 

based on anticipated predominant background noise and the proximity to major noise sources (e.g. highways, 

rail, etc.). The following subsections detail the existing acoustic environments and the defined NCAs. 

2.1 Land usage and sensitive receivers 

2.1.1 Quakers Hill WRRF 

A portion of the project is located within the Quakers Hill WRRF site in Quakers Hill, NSW. Quakers Hill WRRF 

is bordered to the south and southeast by land zoned in the Blacktown Local Environmental Plan 2015 as 

RE1 – Public Recreation, to the west by the Western Sydney Parklands area under Chapter 7 of the State 

Environmental Planning Policy (Precincts—Western Parkland City) 2021 (which currently consists mainly of 

undeveloped farmland and bushland) and the M7 Motorway to the north. The land usage beyond these areas 

is residential, with the majority of land zoned as R2 – Low Density Residential, with pockets of land zoned as 

B1 – Neighbourhood Centre, B2 – Local Centre and SP2 – Educational Establishment. The nearest noise 

sensitive receivers are located approximately 140m from noise sources within the WRRF, with residential 

receivers to the north and southwest being the nearest. 

2.1.2 Brine pipeline 

The brine pipeline extends from the Quakers Hill WRRF to International Peace Park in Seven Hills, passing 

through the suburbs of Marayong, Blacktown and Lalor Park. The land surrounding the pipeline is 

predominantly zoned as R2 – Low Density Residential, with a number of parks zoned as RE1 – Public 

Recreation and smaller pockets of land zoned as SP2 – Educational Establishment. Distances to the nearest 

sensitive receivers vary depending on the section of the pipeline. However, at a number of locations the 

pipeline works would extend to the property boundary of residential receivers. The pipeline crosses a section 

of land zoned as B7 – Business Park. However, this part of the pipeline would be tunnelled using horizontal 

directional drilling (HDD), supported by two compounds at each end of the tunnel. During the tunnelling 

works, airborne noise is expected only to be generated at the supporting compound sites. 

2.2 Noise catchment areas 

For the purpose of assessing noise impacts, areas with similar existing noise conditions are typically grouped 

into NCAs, based on anticipated predominant background noise and proximity to major noise sources (e.g. 

highways, rail, etc.). These NCAs are not necessarily the same as the assessment areas; rather, they serve to 

characterise the baseline noise environment prior to the commencement of the proposed construction works.  

Based on the land usage, background noise influences and sensitive receivers, the land surrounding the 

project was divided into NCAs. The NCAs have been described in Table 2.1 and the maps showing the NCAs 

have been provided in Figure 2.1. 
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3. Legislation and policy context 

3.1 Legislation, policy and guidelines 

The following sections summarise the current legislative requirements and guidelines relevant to noise and 

vibration considerations for the project. Table 3.1 outlines the legislation and policy context with regard to 

noise and vibration, including guidance documents. 
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4. Method 

This section of the report describes the method that was used to assess the potential impacts during the 

construction and operation of the project. Further details of the approaches applied for each step in the 

assessment are provided in the following sub-sections. 

4.1 Study area 

4.1.1 Construction area 

The study area for the construction impact assessment comprises the NCAs adopted, which generally span 

500 m – 1 km from the WRRF and the brine pipeline. The NCAs are shown in Figure 2.1. 

4.1.2 Operation area 

The study area for assessing noise emissions from Quakers Hill WRRF during operations was extended 

approximately 500 m to the north, east and south of the site and 1 km to the nearest receivers to the west. 

This is captured in NCA 01, NCA 02 and NCA 03 of Figure 2.1. 

4.2 Construction Impact assessment methodology 

4.2.1 Project construction hours 

Construction activities would be undertaken during the recommended standard hours in accordance with 

relevant noise guidelines: 

▪ Monday to Friday – 7 am to 6 pm 

▪ Saturday – 8 am to 1 pm 

▪ Sunday and Public Holidays – no work. 

The ICNG recognises there are some situations where construction may need to be carried out outside of the 

recommended standard construction hours. For the project, these activities may include: 

▪ Pipe trenching/ installation in/across busy roads 

▪ HDD pipeline construction 

▪ Large concrete pours 

▪ The delivery of materials as required by the authorities for safety reasons 

▪ Emergency situations to prevent the loss of lives and properties and/or to prevent environmental harm 

▪ Work determined to comply with the relevant noise management levels  

▪ Situations where agreement is reached with affected receivers. 

OOHW are expected to require approval on a case-by-case basis through a dedicated OOHW Protocol. The 

approval process should follow a risk-based approach to ensure that the appropriate authority or delegate 

grants approval, while avoiding unnecessary regulatory delays that could hinder project progress. Given that 

24-hour HDD operations help reduce overall construction duration and mitigate the risk of tunnelling failure, 

continuous operation over a 24-hour period is likely to be necessary for this activity. 

Based on the possibility for works to occur outside of standard construction hours and to provide a robust 

understanding of construction noise impacts, construction noise predictions have been assessed against the 

relevant NMLs during the recommended standard hours and OOHW as presented in Section 3.2.1. 
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noise emission energy contained within a single frequency band, usually 500 Hz depending on the typical 

noise emission spectrum for the specific type of equipment.  

A full breakdown of noise sources and the noise levels associated with each of the plant items is provided in 

Appendix B. The overall SWLs, frequency spectra (if available) and origins of the noise data are detailed in the 

appendix. 

The locations of noise generating equipment within the Quakers Hill WRRF site, including existing equipment 

to be retained and new equipment proposed as part of the project are displayed in Figure 4.5.
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4.3.4 Cumulative impacts 

The operational noise impact assessment has been undertaken in accordance with the NPfI, Section 3.5.1, 

which requires that cumulative noise from nearby existing or approved industrial sources be considered when 

establishing project-specific trigger levels. This ensures that the total noise environment remains within 

acceptable limits and that the contribution of the proposed development is appropriately considered. As this 

policy inherently accounts for cumulative impacts in the derivation of noise criteria, no further detailed 

cumulative assessment of the operation of nearby industrial operations has been included in this report. 

 





















 

Noise and Vibration Impact Assessment 

 

 

IA330200-00-T-V-RPT-00-03 55 

 

Of these roads, the M7 Motorway, Quakers Hill Parkway and Sunnyholt Road all carry significant traffic. With 

the anticipated daily construction traffic anticipated from the Project, it is highly unlikely that the overall 

traffic noise to be increased by 2 dB and hence construction traffic noise at this location has not been 

considered any further. 

As the brine pipeline construction is anticipated to require less traffic than the WRRF construction, the traffic 

noise assessment in Table 5.13 indicates that traffic noise impacts along the northern portion of Quakers 

Road around the WRRF access would not increase traffic by 2 dB. 

The southern portion of Quakers Road is anticipated to carry less traffic than the northern portion as it 

extends further into residential areas. Likewise, with the exception of the section traversing Kings Park, Vardys 

Road also mainly services the nearby residential areas and is also anticipated to carry less traffic than the 

other roads used as construction access.  

However, preliminary testing using the CMNE(R) model indicated that up to 50 light vehicle movements and 

one heavy vehicle movement per hour could occur without exceeding the 55 dB(A) daytime noise criterion. 

As a precautionary measure, it is considered likely that these roads may experience construction traffic noise 

impacts. This assumption also applies to the local roads that will be used to access the pipeline via these main 

access routes. Based on this assumption, the traffic noise mitigation measures outlined in Table 6.1 must be 

considered to reduce potential noise impacts while these roads are being utilised. 

5.1.5 Ground-borne noise 

GBN is primarily a concern for underground construction activities such as HDD. In contrast, surface 

construction rarely generates perceptible structure-borne noise within buildings, as it is typically masked by 

higher levels of airborne noise from the same activities. 

GBN considerations apply only to residential areas during evening and night-time hours. Trigger levels for 

GBN are not applicable to commercial properties. GBN levels are only relevant when they are both audible 

and exceed airborne noise levels from the construction, particularly within habitable rooms. As such, GBN is 

typically not a concern for sensitive receivers located near compound sites where drilling machines are 

located. In these areas, airborne noise from above-ground equipment is expected to dominate, making GBN 

impacts negligible by comparison. For receivers away from compound sites, generally directly above the HDD 

underground drilling, to remain below the recommended night-time GBN threshold of 35 dB LAeq(15min), a 

minimum separation distance of 50 m from buildings is generally required. For slant distances to a building 

under 50 m, site-specific monitoring and review of the assumptions provided in Section 4.2.8 is advised to 

confirm actual noise and vibration levels. 

HDD activities are planned at several compound sites. If HDD occurs at night, residential receivers located 

within 50 m slant distance from the drilling and more than approximately 100 m from the compound sites 

may be at risk of sleep disturbance due to GBN. However, this risk does not apply to receivers near compound 

sites, where airborne noise from HDD rigs and associated machinery is expected to dominate over GBN from 

underground operations. Details regarding the recommended noise mitigation strategies are outlined in 

Section 6.1. 

5.1.6 Cumulative impacts 

Potential cumulative noise impacts were evaluated with reference to the guidance presented in Cumulative 

Impact Assessment Guidelines for State Significant Projects (Department of Planning, Industry and 

Environment, 2022). Using this approach, the following projects were identified as being potentially relevant 

to noise on the basis of: 
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6.2 Operational noise mitigation 

The assessment of operational noise found that noise from the project is likely to be greater than the PNTLs 

at NCA01, NCA02 and NCA03 during all time periods. As such, it was deemed necessary to explore mitigation 

options and determine potential measures to aid in achieving the PNTLs. 

A study of noise contributions revealed that, based on assumptions for existing noise sources, some of these 

sources are contributing to the predicted future noise levels along with various proposed noise sources. After 

considering options, the following combination of mitigation measures was adopted to demonstrate the 

viability of achieving the PNTLs at all nearby receivers. These noise reduction measures include: 

▪ Major proposed pumps – The minimum required attenuation can be achieved by selecting quieter 

equipment or providing a steel acoustic enclosure. For this assessment, the application of a 3 mm steel 

acoustic enclosure is assumed as an indicative mitigation measure and proof of concept. 

▪ New Odour Control Unit stack – The minimum required attenuation can be achieved by selecting quieter 

equipment or providing acoustic lining inside the stack. For this assessment, the application of 25 mm 

acoustic lining on the new Odour Control Unit stack is assumed as an indicative mitigation measure and 

proof of concept. 

▪ Blower building – The minimum required attenuation can be achieved by selecting quieter equipment or 

providing acoustic louvres. For this assessment, the application of acoustic louvres is assumed as an 

indicative mitigation measure and proof of concept. 

Based on the above, the proposed mitigation was applied to the following equipment: 

▪ Ultrafiltration (UF) Feed Pumps 

▪ UF Backwash Pumps 

▪ UF CIP Pumps 

▪ RO LP Pumps 

▪ RO HP Pumps 

▪ RO CIP Pumps 

▪ RO Units 

▪ Enhanced Treatment Feed Pumps 

▪ Enhanced Treatment Units 

▪ ROP Service Water Pumps 

▪ RO Flush Pumps 

▪ Brine Transfer Pumps 

▪ Sludge Transfer Pumps 

▪ MBR WAS Pumps 

▪ MBR Filtrate Pumps 

▪ MBR Backpulse Pump 

▪ MBR Blowers 

▪ RE Pumps 

▪ Bioreactor WAS Pumps 

▪ Bioreactor Blowers 

▪ Foul Air Fan 

▪ Pre RO Chemical Dosing Mixing Pump 

▪ RO Permeate Chemical Dosing Mixing Pump. 

 

The above measures were adopted into the noise modelling to develop a mitigated project scenario. It is 

important to note that other mitigation options could be considered to achieve the minimum required 

attenuations. Other recommended activities to manage noise from the project include: 

▪ Considering noise levels during equipment selection 

▪ The exploration of other mitigation measures such as noise mats. 
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7. Conclusion 

Jacobs has undertaken an assessment of the Quakers Hill WRRF Advanced Treatment Upgrade project. The 

assessment identified noise impacts during the construction and operation of the project and provided 

measures to address these impacts. 

7.1 Construction 

7.1.1 Construction noise 

The assessment of construction noise impacts from the upgrades at Quakers Hill WRRF, the brine pipeline, 

and associated compound sites has been carried out using appropriate modelling techniques tailored to each 

component of the project. The complex and staged nature of works at Quakers Hill WRRF required detailed 

modelling using SoundPLAN, while the more linear and mobile nature of the brine pipeline and compound 

activities was assessed using established methodologies from AS2436. 

At the Quakers Hill WRRF site, construction activities are expected to generate noticeable noise impacts, 

particularly during the early stages when heavy machinery is most active. These impacts are likely to exceed 

the standard noise management thresholds at times, though they are not expected to reach levels considered 

highly disruptive. As the project progresses and the use of high-impact equipment decreases, noise levels are 

anticipated to reduce accordingly. 

For the brine pipeline works, the proximity of construction to residential areas means that some receivers may 

experience elevated noise levels, especially during activities involving rock breaking or excavation. However, 

these impacts are expected to be short-lived at any one location, as the pipeline construction moves along 

the alignment. Similarly, compound sites used to support trenching, HDD, pipe stringing, and general 

logistics may also generate temporary noise impacts, particularly when located near sensitive receivers. 

While noise impacts from construction compounds are generally limited in duration, it is acknowledged that 

some compounds will remain in place for extended periods, potentially several months. As such, these 

locations may experience longer-term impacts compared to individual pipeline sections, which are typically 

subject to shorter construction durations as the location of the construction works move. To address this, 

more permanent mitigation measures, such as the installation of site hoarding, are proposed at compound 

sites to provide localized noise attenuation for nearby sensitive receivers. 

Overall, while some construction noise impacts are unavoidable, they are expected to be manageable with the 

implementation of feasible and reasonable mitigation measures. Once the contractor finalises the 

construction methodology, staging, and equipment selection, a detailed CNVMP will be developed to guide 

the application of these measures and ensure compliance with relevant guidelines. 

7.1.2 Construction traffic noise 

Construction traffic for the project will mainly involve light and heavy vehicles. For the majority of the roads 

used to access the site, such as the M7 Motorway, Quakers Hill Parkway, Sunnyholt Road and Vardys Road, 

the significant existing traffic volumes meant the proposed construction traffic was highly unlikely to increase 

traffic noise by more than 2 dB. For Quakers Road (between Quakers Hill Parkway and the Quakers Hill WRRF 

access), hourly peak construction traffic noise was assessed using the CMNE(R) and found to not increase 

traffic noise by 2dB. 

Quakers Road (south of the Quakers Hill WRRF access), Vardys Road and the local roads used to access the 

pipeline from these roads anticipated to carry lower traffic. An initial test with the CMNE(R) identified that 50 

light vehicle movements and one heavy vehicle movement would be capable of reaching but not exceeding 

the 55 dB(A) hourly daytime noise criteria. As a result, it can be conservatively assumed that properties along 

these roads would be at risk of traffic noise impacts and hence mitigation measures should be applied where 

reasonable and feasible. 
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7.1.3 Construction ground-borne noise 

GBN is mainly a concern for underground construction like HDD, especially during evening and night-time in 

residential areas. It is generally not an issue for surface construction or commercial properties. GBN is only 

relevant when it is audible and exceeds airborne noise levels inside habitable rooms. 

To stay below the night-time GBN threshold of 35 dBLAeq(15min), a minimum 50 m separation from buildings is 

typically needed. For slant distances under 50 m, site-specific monitoring is recommended. 

HDD activities planned at night may pose a sleep disturbance risk to residents within 50 m of drilling but 

more than 100 m from compound sites. Near compound sites, airborne noise is expected to dominate. 

It is important to note that the minimum working distances provided in this report are indicative only and may 

vary depending on the specific plant used, local geotechnical conditions, and the proposed equipment and 

operational scenarios. In extreme cases, the actual minimum safe working distances may be significantly 

greater than slant distances under 50 m. 

7.1.4 Construction vibration 

The minimum working distances developed within the CNVG(R) have been used to provide an indication of 

the distance from the vibration intensive equipment at which nearby receivers may experience vibration 

impacts. Where a receiver is located within the minimum working distance, vibration monitoring is 

recommended to inform whether the equipment selection and/or construction methodology be reviewed. 

With the risk of cosmetic damage assessed as low and the risk of human response to vibration considered 

moderate, vibration from works at the Quakers Hill WRRF is not expected to pose a significant risk to the 

nearest receivers. Vibration associated with the pipeline and compounds is generally expected to extend only 

to the first two rows of residential properties adjacent to the works, where proximity is closest. 

7.1.5 Construction noise and vibration mitigation 

Based on the construction noise and vibration predictions and assessments, feasible and reasonable 

mitigation measures must be implemented to reduce or eliminate impacts. Once the contractor finalises the 

construction methodology, stages, and equipment, a detailed CNVMP must be prepared. 

Mitigation measures have been developed based on the noise and vibration impacts presented in the report. 

These measures have been based on both Sydney Water’s safeguard measures and standard mitigation 

measures for noise and vibration impacts, alongside additional mitigation and management strategies 

tailored to the Project.  

7.2 Operation 

7.2.1 Operational noise 

Noise levels from the retained existing Quakers Hill WRRF, along with the proposed AWTP and secondary 

treatment upgrades, have been predicted at the surrounding potential noise sensitive receivers. Following 

construction, the operation of the brine pipeline is expected to generate negligible noise emissions and as 

such it has not been further assessed in this report. Construction noise impacts associated with the proposed 

AWTP and secondary treatment expansion were assessed using SoundPLAN9.1 due to the complexity of the 

noise sources and the software's detailed modelling capabilities. 

The assessment found that at the most noise-affected receiver, the highest predicted noise levels under 

noise-enhancing conditions are up to 12-17 dB(A) higher than the nominal day PNTLs at NCA 01, NCA 02 

and NCA 03. Within NCA 01, the loudest noise is predicted to come from the AWTP area, the new blower 

room, and some existing equipment, notably the odour control stack and backwash pumps. The AWTP and 
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blower room also contribute the most noise at NCA 02, while at NCA 03, the largest noise source is the brine 

transfer pumps located in the far south of the Quakers Hill WRRF site. 

Following construction, the operation of the brine pipeline is expected to generate negligible noise emissions. 

7.2.2 Operational traffic noise 

The Traffic and Transport Impact Assessment identified that the project would result in negligible increase in 

permanent daily traffic, equivalent to four light vehicle and two heavy vehicle movements a day. Given the 

existing traffic volumes on Quakers Road, alongside the traffic noise from the nearby M7 Motorway, it is 

highly unlikely that these additional vehicles would increase traffic noise at nearby receivers by 2 dB. 

7.2.3 Operational noise mitigation 

The assessment of operational noise found that noise from the project is likely to exceed the PNTLs at 

NCA 01, NCA 02 and NCA03 during all time periods. Therefore, it was necessary to explore mitigation options 

to achieve the PNTLs. The minimum required attenuation can be achieved by selecting quieter equipment or 

providing additional mitigation measures like steel acoustic enclosure. For this assessment, the application of 

a 3 mm steel acoustic enclosure is assumed as an indicative mitigation measure and proof of concept. 

For this assessment a number of indicative mitigation measures were applied to determine the minimum 

required attenuation required to reduce noise to below the PNTLs. These measures included the application 

of acoustic enclosures to proposed pumps and blowers, the addition of acoustic lining on the proposed odour 

control unit stack, and the use of acoustic louvres in the proposed blower room. It is noted that the mitigation 

measures assumed in this study are indicative only to demonstrate proof of concept. 

With the application of the above measures, the highest predicted noise levels under standard meteorological 

conditions remain at or below the nominal PNTLs at all times of day in NCA 02 and NCA 03. Within NCA 01, 

noise impacts are greater than the day and evening PNTLs at a single receiver on Riley Place during noise 

enhancing meteorological conditions. This increases to four receivers experiencing noise greater than the 

night PNTLs. It is noted that these receivers are all on the southern extent of Riley Place and Elwood Crescent.  

When considering these noise impacts, it is noted that these receivers were identified as experiencing noise 

greater than the PNTLs primarily due to the contribution of the retained equipment. Additionally, due to the 

proximity of these receivers to the M7 Motorway, it is highly likely that the background noise at these 

receivers is greater than the RBLs measured within the NCA (which were measured further back from the 

motorway). This would have a masking effect on the noise from the WRRF and would limit the actual impact 

from the works on these receivers. 

7.3 Cumulative noise 

The potential for cumulative construction noise impacts was assessed in accordance with the Cumulative 

Impact Assessment Guidelines for State Significant Projects (Department of Planning, Industry and 

Environment, 2022). The only nearby project identified as potentially relevant is the Quakers Hill to Prospect 

project, for which cumulative impacts were assessed. The cumulative noise impact at the nearest receivers 

associated with the Quakers Hill WRRF project is expected to be negligible. 

The operational noise assessment follows NPfI, which already accounts for cumulative impacts from nearby 

industrial sources when setting project-specific noise criteria. Therefore, no additional cumulative assessment 

of nearby operations is required. 
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