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Executive Summary 

Vipac Engineers and Scientists Ltd was engaged to prepare a noise and vibration impact assessment to support a 

development application for the construction and operation of the Jet Zero ‘Project Ulysses’ sustainable aviation fuel (SAF) 
production facility to be located within the Cleveland Bay Industrial Park, Townsville, Queensland.  

The purpose of this assessment is to evaluate the potential impacts of noise and vibration generated by the project and 

to provide recommendations to mitigate any potential impacts onto sensitive receptors. 

Background noise monitoring was conducted across multiple locations surrounding the project to establish existing 

background noise levels in the absence of the development. The noise monitoring data was then utilised to establish the 

appropriate assessment criteria. 

Noise modelling has been undertaken using the SoundPLAN 8.2 computational noise modelling software package for two 

scenarios: 

• Construction of the project, and  

• 24-hour operation once commissioned. 

Based on the information provided and the assumptions detailed throughout this report, noise and vibration emissions 

have been calculated and are generally predicted to comply at all receptors during both neutral and adverse weather 

conditions.  

Noise levels have also been predicted at the property boundary in each direction to provide an indication of potential 

impacts on surrounding livestock and wildlife. Refer to Section 9 for an indicative summary on impacts on fauna. 
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1 Introduction 

1.1 Overview 

Project Ulysses (the Project) is being developed by Jet Zero Australia Pty Ltd (Jet Zero), with the aim to construct 

Australia’s first Alcohol-To-Jet (ATJ) plant converting ethanol feedstock into Sustainable Aviation Fuel (SAF) at Townsville, 

Queensland. The Project includes a plant to convert ethanol derived from sustainably certified feedstocks such as 

agricultural byproducts including waste wheat starch, to SAF and Renewable Diesel (RD) using the LanzaJet ATJ Process. 

The plant will have a capacity to process a nominal 183 million litres-per-year (MLPY) of ethanol into 100MLPY of SAF and 

11MLPY of RD as the primary case. 

1.2 References 

This assessment is based on the following: 

• QLD Noise Measurement Manual v4.01(DESI 2020). 

• QLD Noise and Vibration – EIS Information Guideline v1.03 (DESI 2024). 

• AS1055:2018 – Acoustics – Description and measurement of environmental noise. 

• EPP (Noise) 2019. 

• EP Act 1994. 

• Application requirements for activities with noise impacts (DESI, 2021). 

• Qld Department of Transport and Main Roads - Transport Noise Management Code of Practice Volume 2 – 

Construction Noise and Vibration. 

• AS 2436:2010 – Guide to noise and vibration control on construction, demolition and maintenance sites. 

• Ecoaccess Guideline for the Assessment of Low Frequency Noise.  

• BS 7385-2:1993 Evaluation and measurement for vibration in buildings – Part 2: Guide to damage levels from 

ground borne vibration. 

• BS 5228-2:2009 – Code of practice for noise and vibration control on construction and open sites. 

2 Project Context 

2.1 Site Description 

The project is to be located on Lot 35 on SP341877 within Stage 3 (area 35) of the Cleveland Bay Industrial Park (CBIP) 

of the Townsville State Development Area (SDA) Development Scheme, which is facilitated by the Coordinator General 

(CG), an Agency of the Queensland Government.  

The site is currently zoned High Impact Industry and Environmental Management in accordance with the Townsville SDA 

Development Scheme.  

The project will receive feedstock including the following:  

• Ethanol feedstock derived from byproducts such as waste wheat starch, will be sourced for conversion to SAF 

and RD.  

• The expectation is that all feedstock ethanol will be sourced from an existing Australian ethanol supplier. 

International import is being secured as a back-up in case of operational issues and contingency.  

Resulting in the following plant production:  

• Sustainable Aviation Fuel (SAF): 100 ML per year. 

• Renewable Diesel (RD): 11 ML per year.  

• Plant feedstock of 144,700 tonnes/183 ML of anhydrous ethanol per year.  

 
To facilitate the production of SAF, ethanol will be received via ship at the Port of Townsville and transported to site via 
B-doubles. SAF will then be transported from site via trucks (B-doubles) to local airports or to the Port for export. 
Access to the facility will be via future access roads via Ron McLean Drive. 

Site elevation varies between approximately 2 and 5m AHD, and topographical conditions extending to the nearest 

sensitive receptors ranging from approximately 1m to 12m. There are no significant changes in terrain between the site 

and the receptors, with the terrain gently undulating throughout the surrounding areas. 
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2.2 Proposed Facilities and Infrastructure 

The core infrastructure footprint includes the following:  

• The facility site,  

• Access roads, 

• Wastewater pipeline, and  

• Water supply pipeline. 

The facility will incorporate the following key infrastructure:  

• Eastern portion:  

o Laydown area.  

• Central portion: 

o Process unit and flare. 

o Utility unit (storage tanks, pumps and boilers).  

o Storage unit (ethanol, paraffin and SAF bulk). 

o Administration unit (laboratory, process control room, warehouse workshop, security gatehouse, 

administration building and parking area). 

o Industrial and general site entrances from the south. 

o Two emergency exits from the south.  

• Western portion:  

o Hydrogen unit and caustic basin. 

o Truck loading unit.  

o Substation and electrical cable trench. 

o Clean wastewater channel. 

o Contaminated water basin. 

o One emergency exist/fire control access (south). 

Figure 2-1 shows the current conceptual site plan.  
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Figure 2-1 - Concept Site Plan 



 
Jet Zero Australia Pty Ltd 

Project Ulysses 

Noise and Vibration Assessment 
 

 

70B-24-0445-TRP-87008-1 28 February 2025 Page 9 of 84 

 

2.3 Site Location 

Figure 2-2 shows the site location in relation to Townsville and surrounds. 

 

Figure 2-2 - Site Location and Transport Route to Port of Townsville and Bruce Highway 
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2.4 Noise Sensitive Receptors 

The locations of the nearest potentially affected noise sensitive receptor to the project are shown in Figure 2-3. 

 

Figure 2-3 - Site Location and Nearest Sensitive Receptors 

Considering the significant distances separating the site and the nearest receptors, receptors have been grouped into their 

associated suburbs/localities:  

• NSR 1 – Oonoonba. Closest receptors approximately 4.2km from nearest site boundary. 

• NSR 2 – Cluden. Closest receptors (Big 4 Holiday Park) approximately 2.2km from nearest site boundary. 

• NSR 3 – Wulguru. Closest receptors approximately 3.5km from nearest site boundary. 

• NSR 4 – Stuart. Closest receptors approximately 3.0km from nearest site boundary. 

The following ecological areas (environmentally sensitive receptors) are also considered within this assessment: 

• Wildlife adjacent the Project site.  

• Wildlife within the Stuart Creek Nature Refuge, approximately 2.1km from the nearest site boundary. 

 
There are no sensitive receptors located to the east within 5km of the site. If compliance can be demonstrated at the 
NSR locations above, then all other receptors at greater distances are expected to comply due to greater distance 

attenuation. 
  

Site Location (boundaries 

approximate) 

NSR 1 - Residential Receptors - 

Oonoonba 

NSR 2 - Residential 

Receptors - Cluden 

NSR 3 - Residential Receptors - 

Wulguru NSR 4 - Commercial and 

Residential Receptors - Stuart 

Stuart Creek Nature Refuge 
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3 Existing Noise Environment 

3.1 Noise Monitoring 

Environmental noise monitoring took place at a total of five (5) locations within each residential area identified in Figure 

2-3, including one on site. Noise monitoring was also conducted at a location on site to gauge influence on any existing 

industrial noise within the vicinity to provide potential insight for the cumulative noise impact.  

Noise monitoring locations were selected based on establishing conservative scenarios within each area. For example, 

specific monitoring locations within each area were chosen to avoid significant influence of dominating noise sources such 

as road/rail traffic and industrial noise, when it is more than likely that the majority of sensitive receptors within the 

locality are unlikely to experience the same influence. Consequently, noise monitoring locations were selected to be as far 

as possible from any of these potential noise sources that would dominate the background noise environment, but the 

final specific addresses chosen were limited to resident availability and security of the monitoring equipment. 

Noise monitoring was conducted between the 16th and 24th of October (inclusive), 2024 at the locations detailed in Figure 

3-1 to Figure 3-5. The noise loggers were configured to measure instantaneous broadband and 1/3 octave band noise 

levels with a ‘Fast’ time weighting and ‘A’ frequency weighting over 15-minute intervals in accordance with the ‘Noise and 
vibration – EIS information guideline’ v1.03 (DESI 2024). A field reference check was conducted for each microphone 

immediately before and after the measurement sequence and the microphones were appropriately fitted with a windshield. 

Microphones were approximately 1.5m above ground level. Measurements were conducted in general accordance with 

AS1055 Acoustics - Description and Measurement of Environmental Noise. 

Weather data during the monitoring period was obtained from the closest Bureau of Meteorology weather station  

‘Townsville AERO BOM Station’ (Station ID: 032040). No significant rainfall was recorded during the monitoring period; 

however, wind speeds occasionally exceeded the Qld Noise Measurement Manual, 2020 limit guide of 5m/s. For the 

purposes of a conservative assessment, where wind speeds exceeded this limit, noise data captured in these periods has 

been excluded across all monitoring sites and is represented as ‘/’ in the tabulated data.   

Table 3-1: Equipment List 

Instrument Location 
Approximate Logger 

Coordinates 

Serial 

Number 

Calibration 

Due Date 

Norsonic NOR139 Class1 

Sound Level Meter/Logger 

Logger/NSR 1: 10 Jordan 

Street, Oonoonba 
55481385E, 7866310S 1392998 15/05/2026 

Norsonic NOR140 Class1 

Sound Level Meter/Logger 

Logger/NSR 2: 18 

Mineham Street, Cluden 
55482299E, 7864421S 1404703 08/03/2026 

Norsonic NOR139 Class1 

Sound Level Meter/Logger 

Logger/NSR 3: 6 Powell 

Street, Wulguru 
55480876E, 7863000S 1393030 27/01/2025 

Norsonic NOR139 Class1 

Sound Level Meter/Logger 

Logger/NSR 4: 6-8 Boyne 

Street, Stuart 
55483902E, 7860919S 1393022 05/09/2026 

Norsonic NOR139 Class1 

Sound Level Meter/Logger 
Logger 5: Project Site 55485703E, 7863621S 1392780 26/04/2026 

Bruel & Kjaer 2270  Class 

1 Sound Level Meter 
All Attended Measurements 3028505 27/09/2025 

ONO SOKKi SC-2120 

Acoustic Calibrator 
- 35100926 21/11/2024 

All equipment was calibrated by a NATA accredited laboratory. Refer to Appendix H for current calibration certificates of 

all applicable equipment. 

The following sections present descriptions of the existing noise environment and summaries of the current noise levels 

at all monitoring locations. 
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3.2 Logger Location 1 - Oonoonba 

 

Figure 3-1 - Noise Monitoring Location 1 

Table 3-2 - Attended Measurement Summary - Logger Location 1 

Date and Time LAeq LAMax LAmin LA1 LA10 LA90 Measurement Notes 

16/10, 16:37 49 74 34 59 51 38 

Wind in vegetation and bird activity in trees dominating 

background noise. 

No observable noise from traffic or industry within surrounding 

environment. 

Single train horn observed once. 

 

Table 3-3 - Unattended Measurement Summary - Logger Location 1 

Dates 
LAeq, dB(A) LA10, dB(A) LA90, dB(A) ABL, dB(A) 

Day Eve. Night Day Eve. Night Day Eve. Night Day Eve. Night 

16/10 / 41 45  /  40 46  /  37 38 / / 36 

17/10 54 40 45 57 41 45 42 37 38 37 / 36 

18/10 56 41 45 60 41 45 42 37 38 / 36 36 

19/10 49 41 47 51 42 48 37 38 38 36 36 36 

20/10 50 41 45 52 42 45 38 38 38 35 / 35 

21/10 52 / 46 55 / 47 40 / 38 36 / 36 

22/10 56 38 43 58 39 43 39 36 38 / 35 36 

23/10 61 43 41 52 42 42 39 37 37 38 36 36 

24/10 48 / / 49 / / 38 / / / / / 

Log 

Average 
55 41 45 56 41 45 40 37 38  

Rating Background Level 36 36 36 

 

Logger Location 1 
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3.3 Logger Location 2 – Cluden 

 

Figure 3-2 - Noise Monitoring Location 2 

Table 3-4 - Attended Measurement Summary - Logger Location 2 

Date and Time LAeq LAMax LAmin LA1 LA10 LA90 Measurement Notes 

16/10, 17:14 47 66 38 57 50 42 

Distant traffic noise and infrequent industrial noise potentially from 

heavy vehicle gravel unloading at Roadtek to the south.  

Both potentially impacted by wind speed and direction as levels 

would occasionally surge. 

 

Table 3-5 - Unattended Measurement Summary - Logger Location 2 

Dates 
Leq L10 L90 ABL 

D E N D E N D E N D E N 

16/10 49 42 46 47 41 48 40 38 42 / / 34 

17/10 42 40 46 44 43 50 38 37 39 37 / 34 

18/10 41 42 44 42 43 46 36 39 36 / 36 32 

19/10 44 43 44 45 44 46 35 39 35 32 35 29 

20/10 44 44 44 43 47 47 34 39 39 31 / 32 

21/10 45 / 44 46 / 47 37 / 39 34 / 34 

22/10 41 42 45 42 41 49 34 37 38 / 35 33 

23/10 57 46 42 47 48 43 38 43 35 37 37 34 

24/10 42 - - 44 - - 36 - - - - - 

Log 

Average 
49 43 45 45 45 47 37 39 38  

RBL  34 36 33 

 

  

Logger Location 2 
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3.4 Logger Location 3 – Wulguru 

 

Figure 3-3 - Noise Monitoring Location 3  

Table 3-6 - Attended Measurement Summary - Logger Location 3 

Date and 

Time 
LAeq LAMax LAmin LA1 LA10 LA90 Measurement Notes 

16/10, 16:37 49 74 34 59 51 38 

Distant traffic noise from Stuart Drive dominant 

background.  

Bird noise frequent, wind in trees, occasional dog barking, 

relatively typical suburban environment. 

 

Table 3-7 - Unattended Measurement Summary - Logger Location 3 

Dates 
Leq L10 L90 ABL 

D E N D E N D E N D E N 

16/10 / 38 /  /  40 /  /  34 / / / / 

17/10 50 39 42 48 41 42 39 35 33 37 / 29 

18/10 57 58 / 53 59 / 37 53 / / 33 / 

19/10 51 52 44 50 54 48 40 38 35 35 33 31 

20/10 49 54 / 49 58 / 37 39 / 34 / / 

21/10 49 / 42 50 / 44 39 / 35 37 / 30 

22/10 52 58 44 47 59 49 39 53 35 / 36 31 

23/10 58 55 44 52 57 47 40 50 37 38 36 32 

24/10 52 / / 49 / / 40 / / 38 / / 

Log 

Average 
54 54 43 50 56 47 39 49 35  

RBL  37 35 31 

Logger Location 3 
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3.5 Logger Location 4 – Stuart 

 

Figure 3-4 - Noise Monitoring Location 4 

Table 3-8 - Attended Measurement Summary - Logger Location 4 

Date and 

Time 
LAeq LAMax LAmin LA1 LA10 LA90 Measurement Notes 

16/10, 15:00 52 66 46 62 53 48 

Distant industrial noise from refinery to the north 

dominating background levels. Wind in trees also 

prevalent, birds in trees chirping. No audible noise from 

activity on site (no activity on site during attendance)  

Table 3-9 - Unattended Measurement Summary - Logger Location 4 

Dates 
Leq L10 L90 ABL 

D E N D E N D E N D E N 

16/10 59 42 / 62 43 / 48 38 / / / / 

17/10 53 50 49 54 49 53 46 42 42 43 / 39 

18/10 52 45 / 54 45 / 41 40 / / 39 / 

19/10 52 46 / 53 48 / 41 42 / 40 39 / 

20/10 53 48 49 55 46 52 42 42 41 39 / 38 

21/10 55 / 51 58 / 55 44 / 42 42 / 38 

22/10 53 46 / 56 47 / 45 42 / / 41 / 

23/10 52 49 / 51 51 / 46 45 / 45 42 / 

24/10 54   57   46   45   

Log 

Average 

54 47 50 57 48 53 45 42 42 
 

RBL  43 40 38 

 

Logger Location 4 
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3.6 Logger Location 5 – Project Site 

 

Figure 3-5 - Noise Monitoring Location 5 

Table 3-10 - Attended Measurement Summary - Logger Location 5 

Date and 

Time 
LAeq LAMax LAmin LA1 LA10 LA90 Measurement Notes 

17/10, 09:19 38 62 27 49 39 29 

Quiet. Distant industry noise from Townsville dump 

and/or Sun Metals. Dominant background when wind 

coming from that direction (east/southeast). 

Wind in vegetation dominant all other times. Very quiet 

in general. 

Table 3-11 - Unattended Measurement Summary - Logger Location 5 

Dates 
Leq L10 L90 ABL 

D E N D E N D E N D E N 

17/10 37 47 44 41 49 43 30 45 35 / / / 

18/10* / 47 42  /  48 40  /  44 32 / 35 29 

19/10 42 47 41 40 48 40 31 44 31 27 28 29 

20/10 44 49 48 44 50 47 35 46 42 26 / 27 

21/10 38 / 48 40 / 41 30 / 32 28 / 29 

22/10 36 50 43 37 49 44 29 45 39 / 37 29 

23/10 48 47 60 50 49 45 37 44 39 34 31 30 

24/10 42 - - 43 - - 32 - - - - - 

Log 

Average 
47 48 52 46 49 44 36 44 38  

RBL  28 31 29 

*Noise monitor malfunction resulted in data loss between 00:00 and 16:30 on 18/10.  

Logger Location 5 
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3.7 Noise Measurement Summary 

Overall observations and analysis of unattended measurements indicate background noise levels are typical of each 

environment the noise monitoring devices were located in.  

A notable observation was the presence of seasonal influence identified in the data captured at the Project Site. 

Measurement results indicate an increase in noise levels, specifically at 4kHz, from approximately 6:30pm until 10:30pm 

on most days. This increase was likely caused by the presence of cicadas at this time of year. 

Further inspection of the data captured at all other sites to determine the influence of insect noise around the same time 

of day was required.  

Results indicate the noise monitor in Cluden was the only site to potentially have been impacted by insect noise in the 

evening period, resulting in a slightly higher average L90 in the evening period compared to the day and night periods.  

Note – the high evening L90 observed in Wulguru does not show any increase in noise levels around 4kHz and is expected 

to be attributed to a regulated device occurring at certain times of the evening period. 

To avoid the influence of seasonal variation on background noise levels, criteria establishment should take into 

consideration the most stringent time of day for each location and utilise the most stringent results for determination of 

compliance (e.g. the evening period at Cluden should not be utilised when selecting the most stringent background levels 

when setting criteria).  
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4 Regulatory Framework 

4.1 Noise 

4.1.1 Environmental Protection Act 1994 

The Environmental Protection Act 1994 (EP Act) is the principle environmental legislative instrument in Queensland. The 

EP Act provides the legislative framework for the assessment and management of environmental noise emissions in the 

State. It has the objective of regulating activities conducted in the State of Queensland and minimising environmental 

harm and nuisance from such activities. Section 319 states that “A person must not carry out any activity that causes, or 
is likely to cause, environmental harm unless the person takes all reasonable and practicable measures to prevent or  

minimise the harm.” This is known as the General Environmental Duty. Compliance with subordinate legislation and 
guidelines is generally accepted as proof of compliance with this General Environmental Duty. 

The EP Act does not directly provide any specific noise or vibration criteria specific to this Project. 

Noise criteria is also obtained from the Environmental Protection Regulation 2019 (EP Regulation), and through appropriate 

departmental guidelines or the application of objectives contained within the Environmental Protection (Noise) Policy 2019 

(EPP Noise). 

4.1.2 Environmental Protection Regulation 2019 

The EP regulation in Queensland serves as subordinate legislation under the EP Act 1994. The EP regulation provides 

details to support the implementation of the overarching objectives of the Act.  

EP Regulation’s objective is to facilitate the effective management of potential environmental impacts associated with 

ERAs and other activities which may have the potential to cause ‘environmental harm’. The EP regulation details the 
requirements for obtaining environmental approvals (EAs) and provides rules and criteria for conducting these activities 

in a manner that minimises environmental harm.  

The Environmental Objectives and Performance Outcomes outlined in Division 1, Part 3 of the EP Regulation states for 

operational assessment of noise, the environmental objective is:  

• The activity will be operated in a way that protects the environmental values of the acoustic environment.  

This includes the following performance outcomes:  

1. Sound from the activity is not audible at a sensitive receptor. 

2. The release of sound to the environment from the activity is managed so that adverse effects on environmental 

values, including health and wellbeing and sensitive ecosystems, are prevented or minimised. 

4.1.3 Environmental Protection (Noise) Policy 2019 

The purpose of the EPP Noise is to achieve the objective of the Act in relation to the acoustic environment. This policy 

provides specific noise levels which, if complied with, would be considered achieving the objective of the EP Act, namely, 

to not cause environmental nuisance or harm.  

EPP Noise identifies the environmental values to be enhanced or protected relating to the qualities of the acoustic 

environment that are conducive to:  

• Protecting the health and biodiversity of ecosystems, 

• Human health and wellbeing, 

• Protecting the amenity of the community. 

The policy defines the following as noise sensitive receptors:  

• Residence,  

• Library and educational institution (including a school, college and university), 

• Childcare centre or kindergarten, 

• School or playground, 

• Hospital, surgery or other medical institution, 

• Commercial and retail activity, 

• Protected area or critical area, 

• Marine park, 
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• Park or garden that is open to the public (whether or not on payment of an amount) for use other than for sport 

or organised entertainment. 

The acoustic quality objectives (AQO) are a measurement of an acoustic descriptor at a sensitive receptor. Table 4-1 

details the acoustic quality objectives for each type of sensitive receptor. Time periods are defined as follows:  

• Day – 7am to 6pm 

• Evening – 6pm to 10pm  

• Night – 10pm to 7am.  

Table 4-1 - EPP (Noise) 2019 - Acoustic Quality Objectives 

Receptor Location Time of Day 

Acoustic Quality Objectives 

(measured at receptor) 

LAeq,adj,1hr LA10,adj,1hr LA1,adj,1hr 

Residence 

Outdoors 
Day and Evening 

50 55 65 

Indoors 
35 40 45 

Night 30 35 40 

Library and 

educational institution 

(including a school, 

college and university) 

Indoors 
When open for business or when 

classes are being offered 
35 

- 

Childcare centre or 

Kindergarten 
Indoors 

When open for business other than 

when the children usually sleep 
35 

When the children usually sleep 30 

School or playground Outdoors 
When the children usually play 

outside 
55 

Hospital, surgery or 

other medical 

institution 

Indoors Visiting hours 35 

Indoors Anytime, other than visiting hours 30 

Commercial and retail 

activity 
Indoors 

When the activity is open for 

business 
45 

Protected area or 

critical area 

- 

Anytime 

The level of noise that preserves 

the amenity of the existing area 

or place 

Marine Park  Anytime 

The level of noise that preserves 

the amenity of the existing 

marine park 

Park or garden that is 

open to the public 

(whether or not on 

payment of an 

amount) for use other 

than for sport or 

organised 

entertainment 

Anytime 

The level of noise that preserves 

the amenity of the existing 

garden or park 
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4.1.3.1 EPP (Noise) Background Creep 

EPP Noise states in Section 9.2.b that background creep, for noise in an area or place is defined as a gradual increase in 

the total amount of background noise in the area or place as measured under the Noise Measurement Manual. While EPP 

2019 does not explicitly state Background Creep criteria, EPP Noise 2008 will be referred to, which states the following:  

Noise from an activity must not be:  

• For noise that is continuous noise, measured by LA90,T, more than nil dB(A) greater than the existing acoustic 

environment measured by LA90,T; or 

• For noise that varies over time, measured by LAeq,adj,T, more than 5dB(A) greater than the existing acoustic 

environment measured by LA90,T. 

Note – the time period (T) is considered to be a time interval of at least 15 minutes, or if the noise continues for less than 

15 minutes, the duration of the noise source (in accordance with the Environmental Protection Regulation 2008). 

4.2 Low Frequency Noise 

4.2.1 Queensland Noise Measurement Manual v4.01, 2020 

The Noise Measurement Manual defines low frequency noise as the following:  

• Noise that has a dominant content less than 200Hz. Noises below 20Hz are known as infrasound and are usually 

not audible but rather felt as a vibration, pulsating sensation or pressure on the ears or chest. Types of activities 

that may produce low frequency noise include pumps, fans, boilers, ventilation plan, electrical installations and 

wind turbines. 

The Noise Measurement Manual does not provide any criteria for low frequency noise. Recognised noise criteria for low 

frequency noise are provided in the withdrawn Queensland Ecoaccess Guideline: 

• Low frequency noise below 200Hz emitted from mining or processing operation must not exceed the following:  

o 50dB(Z) measured inside a sensitive receptor or commercial plant; and 

o The difference between the internal A-weighted and Z-weighted noise levels is no greater than 15dB. 

4.3 Construction Noise and Vibration 

4.3.1 Noise 

There is no specific construction noise and vibration criteria stated in the EP Act or any subordinate legislation 

documentation that is considered appropriate as a benchmark for this Project.  

In the absence of appropriate criteria, the available criteria with the Queensland Government ‘Transport Noise 
Management Code of Practice: Volume 2 – Construction Noise and Vibration’ (CoP May 2023) is considered an acceptable 

alternative and will be used to assess noise and vibration from construction associated with the Project.  

Table 4-2 below details the ‘standard’ and ‘non-standard’ hours for construction activities 

Table 4-2 - Construction Hours 

Work Period General Construction Blasting 

Standard hours Monday to Friday 7am to 6pm 

Saturday 8am to 1pm 

Monday to Friday 9am to 3pm 

Saturday 9am to 1pm 

Non-Standard hours – day/evening Monday to Friday 6pm to 10pm  

Saturday 7am to 8am, 1pm to 10pm 

Generally, blasting is not to be 

conducted outside Standard hours.  

Any blasting outside of Standard 

hours must be approved by the 

department’s project manager prior 
to blasting. It is noted that reduced 

limits may be required to be achieved 

outside of Standard hours. 

Non-Standard hours - night Monday to Sunday 10pm to 7am 
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The TMR CoP stipulates that construction activities (including blasting) should be generally undertaken within the ‘standard’ 
hours. Given blasting is not proposed for this project, it is not discussed further. Construction activities with the potential 

for significant impacts should be discouraged during nighttime. The use of high impact machinery such as pile driving, 

vibratory rollers and impact devices (rock breakers and jackhammers) should be avoided where possible for night work 

construction in residential or other noise and vibration sensitive areas. Where night work is required in the vicinity of 

residential or other sensitive sites, careful planning is required and a higher level of control is recommended, to mitigate 

potential complaints of sleep disturbance. However, it is noted that the closest sensitive receptors to the project are 

primarily future commercial/industrial land, which are not expected to be in use or occupied during nighttime hours. 

Additionally, the nearest residential receptors are more than two kilometres from the project site. 

Table 3.2.1.1(a) in the CoP stipulates the external construction noise criteria for construction activities, reproduced in 

Table 4-3 below. The Rating Background Level is denoted by RBL. 

Table 4-3 - Construction Noise Criteria 

Work Period 

External Noise Level 

LAeq,adj,15 minute 4,5, dB(A) 

Lower Limit Upper Limit 

Standard Hours 

Monday to Friday 7am to 

6pm 

Saturday 8am to 1pm 

RBL + 101,2,3 

75 Where: RBL >55 

70 Where: 40< RBL <=55 

65 Where: RBL <=40 

Non-Standard hours – 

day/evening 

Monday to Friday 6pm to 

10pm 

Saturday 7am to 8am, 

1pm to 10pm 
RBL+53 

Non-Standard hours - night 
Monday to Sunday 10pm to 

7am 

Notes: 

[1] RBL + 5 dB(A) should be considered where a facility, equipment and long-term earthworks are required in an area for greater than six 

months. Where this occurs, the minimum lower limit is 45 dB(A) for Standard hours. 

[2] Where the lower limit value exceeds the upper limit value, the lower limit is taken to equal the upper limit value. 

[3] Minimum lower limit is 50 dB(A) for Standard hours and 45 dB(A) for Non-Standard hours. A maximum lower limit of 75 dB(A) applies 

to Non-Standard hours. 

[4] Noise contribution from construction activity determined as the component level (that is, noise from construction activity only) 

[5] The noise level from construction includes adjustment factors from Table 2.1.2.1(b) (for example, low frequency noise, impulsivity, 

tonality, intermittency and modulation). 

4.3.2 Vibration – Human Comfort 

The appropriate vibration criteria for human comfort are stipulated in Table 3.3.1.1(a) of the CoP and are reproduced in 

Table 4-4.  

Table 4-4 - Human Comfort Vibration Criteria 

Location Work Period 
Resultant PPV, mm/s 

Lower limit Upper limit 

Accommodation activity (including hotels or other 

premises which provides accommodation to the 

public) 

Standard hours 1.0 2.0 

Non-standard hours – 

day/evening 0.3 1.0 

Non-standard hours - night 

Hospital and health care services (wards, 

surgeries, operating theatres, consulting rooms) 
All 

0.3 1.0 Educational establishment (rooms designated for 

teaching/research purposes) & childcare centres While in Use 

Court of Law (court rooms) 
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Location Work Period 
Resultant PPV, mm/s 

Lower limit Upper limit 

Court of Law (Court reporting and transcript areas, 

Judges’ chambers) 

Community use & place of worship 
1.0 2.0 

Commercial (offices) and retail facility 

4.3.3 Vibration – Building Damage 

Vibration levels for potential building damage contained in British Standard BS 7385-2:1993 Evaluation and measurement 

for vibration in buildings – Part 2: Guide to damage levels from ground borne vibration are referenced in British Standard 

BS 5228-2:2009 and Australian Standard AS 2187.2:2006. The vibration levels in BS 7385-2:1993 are adopted as building 

damage criteria from construction activities in the CoP and are reproduced in Table 4-5. 

Table 4-5 - Building Damage Vibration Criteria 

Line Type of building 

Peak component particle velocity in frequency range 

of predominant pulse 

4Hz-15Hz 15Hz and above 

1 
Reinforced or framed structures, Industrial and 

heavy commercial buildings 
50mm/s at 4Hz and above - 

2 
Unreinforced or light framed structure. 

Residential or light commercial type buildings 

15mm/s at 4Hz increasing 

to 20mm/s at 15Hz 

20mm/s at 15Hz increasing 

to 50mm/s at 40Hz and 

above 

Notes:  

1 – Values referred to are at the base of the building. 

2 – For line 2, at frequencies below 4 Hz, a maximum displacement of 0.6mm (zero to peak) should not be exceeded. 
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4.4 Project Specific Noise Criteria 

Based on previous experience in the assessment of industrial noise emissions, the LAeq acoustic quality objectives are often 

the most stringent compared to LA10 and LA1 given the expected nature of the noise emissions from the site, which is 

expected to be dominated by steady state noise sources such as pumps, fans, cooling towers, generators etc. Noise 

emissions as a result are expected to lack characteristics that would cause the LA10 and LA1 descriptors of the noise sources 

to be more than 5dB(A) above the LAeq as an LA10, and more than 10dB(A) as an LA1. 

Consequently, for the purposes of the assessment against the Acoustic Quality Objectives, the assessment will focus on 

predicting compliance against the LAeq criteria, and should compliance be predicted with the LAeq criteria, compliance with 

the LA10 and LA1 values is expected as a result.  

Table 4-6 details the project specific criteria for the closest residential and commercial receptors to the project site. Criteria 

based on background noise levels (Background Creep and Construction) have been established on the lowest average 

LA90/RBL of any day period (i.e. periods of the day where background noise levels have been influenced by seasonal 

variation (insect noise during the evening at Cluden) or extraneous regulated devices (during the evening at Wulguru) 

have not been utilised).  

In general, the quietest times of the day at all locations were the night period. Given the project intends to operate 24 

hours a day, the nighttime noise levels have been used to establish the criteria (unless stated otherwise) as this will 

stipulate the most stringent criteria for a worst-case assessment. 

 

Table 4-6 - Project Specific Noise Criteria 

Receptor 

Criteria 

EPP 
AQO*, 
LAeq, 

dB(A) 

Background 
Creep, LAeq, dB(A) 

Construction, LAeq, dB(A) 

Low Frequency 

Night 
Time 

Varying 
Steady 
State 

Standard Hours Non-

Standard 
Hours 

Lower 
Limit 

Upper 
Limit 

NSR 1 – Oonoonba 35 42 371 46 65 41 
50dB(Z),  

dB(Z) – dB(A) = 
<=15 

NSR 2 – Cluden    30** 42 372 44 65 38 

NSR 3 – Wulguru 35 40 353 47 65 36 

NSR 4 – Stuart 35 47 423 53 70 43 
*A correction of +5dB(A) has been added to the nighttime criteria of 30dB(A) to convert the criteria from an internal criteria to an 

external criteria. 5dB(A) is a conservative assumption of the expected performance of a dwelling façade/transmission through an open 

window. 

**The Cluden area includes the Townsville Big4 Holiday Park which provides for short term accommodation, including tent camping. For 

the purposes of a conservative assessment, no ‘inside to outside’ transmission loss correction has been applied for this receptor for the 

purposes of a conservative assessment. 
1Based on the overall ‘Evening’ L90. 
2Based on the overall ‘Daytime’ L90. 
3Based on the overall ‘Nighttime’ L90. 
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5 Noise Modelling 

Noise level predictions were carried out using the SoundPLAN v8.2 noise modelling software and the CONCAWE algorithm 

(Manning, 1981) noise prediction methodology. The CONCAWE method was originally developed for predicting the long-

distance propagation of noise from petrochemical complexes in the United Kingdom. It is especially suited to predicting 

noise propagation over large distances as it accounts for a range of atmospheric conditions that can significantly influence 

the propagation of noise over large distances. 

The prediction of noise in the environment requires the definition of the noise sources and sensitive receptors. Several 

environmental parameters affect noise propagation, including: 

• Geometric spreading, 

• Obstacles such as enclosures, barriers, and buildings, 

• Meteorological conditions such as air absorption, wind effects, temperature gradient effects, and  

• Ground effects. 

The SoundPLAN software and calculation methodology allows the environmental parameters identified above to be 

modified. 

5.1 Scenarios and Assumptions 

Noise modelling has been conducted for the following scenarios:  

• Construction during neutral and adverse weather conditions.  

• Operation during neutral and adverse weather conditions. 

All noise sources in all scenarios have been modelled as operating 100% of the time, 24 hours a day, with the following 

exceptions:  

• Light vehicle (staff) movements:  

o Worst case assumption where full staff turnover/shift change occurs in a single assessment period i.e. 

50 vehicles in, 50 vehicles out totalling 100 movements.  

• Heavy vehicle movements:  

o 16 Heavy vehicles are expected to utilise the site per 24-hour period, resulting in 1.5 vehicles per hour 

assuming even distribution.  

o Assuming a ‘peak’ period, heavy vehicle movements have been based on a total of 4 movements in a 
peak period for the purposes of a more conservative assessment. 

5.2 Geographical Data 

Topographical data utilised for the noise model was obtained via the Queensland Government Spatial Catalogue ‘QSpatial’ 
and spliced with the current survey data of the site provided by Jet Zero and detailed in Table 5-1. 

Table 5-1 – Topographical Data used in Noise Model 

Data Source Area Description Date 

Queensland Spatial Catalogue (QSpatial) From Site to NSRs 1m Contours 14/11/2024* 

Existing Contours within Earthworks Layout Plan 

(drawing no 1241-020) by Langtree Consulting** 
Project Site 0.2m Contours 28/08/2024 

*Downloaded on 14/11/2024. 

**Shown in Appendix B. 

Site elevation varies between approximately 2 and 5m AHD, and topographical conditions extending to the nearest 

sensitive receptors ranging from approximately 1m to 12m. There are no significant changes in terrain between the site 

and the receptors, with the terrain gently undulating throughout the surrounding areas. 
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5.3 Weather Conditions 

Noise propagation over long distances can be significantly affected by the weather conditions, mainly source-to-receiver 

winds and temperature inversions, as both of these conditions can increase noise levels at sensitive receptors.  

The CONCAWE methodology can predict to one of six meteorological categories (CAT). To determine which category is 

modelled, the Pasquill Stability Classes need to be determined for the site. For this assessment the weather conditions, 

including stability class frequencies at the site have been obtained from The Air Pollution Model (TAPM). TAPM is a three-

dimensional prognostic model developed and verified by Commonwealth Scientific and Industrial Research Organisation 

(CSIRO). TAPM data was generated for the air quality assessment has been used for uniformity. The wind parameters 

were compared for the Bureau of Meteorology (BOM) and TAPM data and were found to be very similar.  

Atmospheric stability refers to the tendency of the atmosphere to resist or enhance the motion of noise. The Pasquill-

Gifford Stability Classes define the amount of turbulence in the air, of which the most widely used categories are Classes 

A-F. The TAPM generated meteorology determined the stability class for each hour of the year. The frequency of each 

stability class occurrence is shown in Table 5-2. Temperature inversions are defined as Class F.  These conditions only 

occur with clear and calm conditions during the evening and nighttime periods. During temperature inversions noise 

emissions from distant sources can be amplified. 

Table 5-2: Annual Stability Class Distribution Predicted [TAPM, 2023] 

Stability 
Class 

Description 
Frequency of 

Occurrence (%) 
Average Wind 
Speed (m/s) 

A Very unstable low wind, clear skies, hot daytime conditions 0.1 2.3 

B Unstable clear skies, daytime conditions 7.6 3.2 

C Moderately unstable moderate wind, slightly overcast daytime  13.6 3.9 

D Neutral high winds or cloudy days and nights 38.9 4.2 

E Stable moderate wind, slightly overcast night-time conditions 11.6 2.9 

F Very stable low winds, clear skies, cold night-time conditions 28.3 1.7 

The long-term wind roses recorded daily at the Townsville Aero station at 9am and 3pm are provided Figure 5-1. Winds 

are shown to be primarily from the southeast at 9am and northeast directions at 3pm. Stronger winds (>40km/hr or 

>11.1m/s) occur infrequently mostly from the east at 3pm.  
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Location: Townsville Aero Station Data Period: 194 to 202 Data Type: Measured Data 

Figure 5-1: Annual Wind Rose for Townsville Aero Weather Station (1940 to 2024) 

5.3.1 Wind Speed and Direction 

Figure 5-2 presents the annual and seasonal wind roses from the TAPM-CALMET derived dataset for the year 2023 at the 

proposed Project site location. Wind roses from 9am and 3pm for the derived dataset are also provided in Figure 5-2 for 

comparison with the long term recorded data from the Townsville Aero Weather Station. Key features of the winds are: 

• Winds are predominantly from the southeast with average wind speed of 3.2 m/s. 

• Calm winds (<0.5m/s) are infrequent representing only 1.63% of the winds for the year. 

• The strongest winds (>5.7m/s) occur mostly from the southeast at 9am and from the east at 3pm.  

• Lighter winds (<5.7m/s) primarily from the east and southeast occur in summer and autumn; and 

• The 9am and 3pm wind roses for the TAPM-CALMET derived dataset are generally consistent with the measured 

data from the Townsville Aero BoM Weather Station. Winds are shown to be primarily from the southeast at 9am 

and northeast and east directions at 3pm.  
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Location: Stuart Data Period: Jan 2023 to Dec 2023 Data Type: TAPM- CALMET extract  

Figure 5-2: Wind Roses for the TAPM-CALMET Derived Dataset at the Project site, 2023 
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5.3.2 Modelled Weather Scenarios 

Considering the Project intends to operate 24 hours a day, the following weather scenarios have been assessed: 

Average/Neutral Climatic Conditions:  

• Class D (average/neutral) conditions occur for approximately 39% of the time. Class D has been modelled for 

the average climatic condition scenarios for day, evening and night, with 0m/s wind speeds. 

Worst Case Climatic Conditions:  

• Class F (stable) conditions occur for approximately 28% of the time at the Project area and are worst case climatic 

conditions that occur during the evening and nighttime period.  Class F has been used to assess worst case 

evening and nighttime noise levels affected by temperature inversion. Temperature inversion only occurs during 

the nighttime period. Worst case source to receptor winds have been assessed, with wind speeds modelled at 

3.0m/s.    

Stability classes A, B, and C are associated with an unstable atmosphere and are generally unfavourable for noise 

propagation.  Condition D is a neutral condition for noise propagation while conditions E and F are unfavourable as stable 

conditions further facilitate noise propagation. 

5.4 Noise Sources 

5.4.1 Construction Equipment Noise Sources 

At this stage of the Project, the specific equipment (and associated quantities of equipment) to be used during the 

construction stage is not known. Vipac have based the construction noise assessment on typical items of plant and 

equipment utilised for earthwork preparation, slab establishment and other general construction activities. Table 5-3 below 

details the typical equipment from BS5228-2 utilised in the noise model. 

Table 5-3 – Sound Power Levels of Typical Construction Equipment  

Equipment and  

Assumed Quantities 

SWL dB(A) for  

Each Equipment 

Octave band noise levels, Hz, dB(z) 

63 125 250 500 1k 2k 4k 

Dump Truck x 3 115 114 107 107 107 107 112 97 

Excavator 40t x 2 107 113 106 105 105 101 99 96 

Franna Crane x 2 94 94 95 88 89 90 89 78 

Front end loader x 2 83 88 81 77 80 79 76 71 

Grader x3 114 116 115 111 107 112 106 102 

Generator x 2 101 103 100 95 96 98 94 90 

Padfoot Roller x 2  109 111 105 105 104 104 103 96 

Impact Piling Rig x 2 117 110 110 110 117 111 106 103 

Roller 15t x 2 101 108 103 105 100 95 90 82 

Truck/Heavy Vehicle x 5 118 127 123 115 114 112 111 105 

Water Cart x 2 116 109 107 107 111 112 109 104 

 

A program of the construction stage is not yet available, so for the purposes of a conservative assessment, equipment 

location within the model is situated primarily on the western side of the site, closest to the noise sensitive receptors.  
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5.4.2 Operational Equipment Noise Sources 

Jet Zero have provided an initial list of expected noise sources during operation of the site: 

• The total number of noise sources is approximately 200.  

• The noise data supplied is shown in Appendix D, alongside spectrum data where provided, as well as source 

heights where stated. 

• Where noise data was not provided, with a note ‘Assumed Quiet’, Vipac have assumed a sound power level of 
70dB(A) for these noise sources.  

• Where sound pressure levels were provided for equipment, conversions to sound power levels were made 

according to their height above ground. Any documented height greater than 3m was treated as spherical 

propagation, with source heights below 3m treated as hemispherical propagation. 

• Specific noise source locations on site are currently unknown. Where identifiable, noise sources have been 

positioned on site consistent with the area designation data supplied by Jet Zer as part of the data supplied in 

Appendix D (i.e. process unit, utility unit, storage unit, etc).  

o Where source locations are unclear, noise sources have been positioned within the process unit. 

Octave band data was not available for the vast majority of noise sources. As such, assumptions have been made in order 

to conduct an indicative low frequency noise impact assessment.  

Considering the nature of the operations on site, it is anticipated that the primary source of noise will be the likes of 

electrical and mechanical pumps, compressors, coolers etc. A such, where octave band data has not been supplied, the 

spectrum shape of a water pump obtained from BS 5228 has been used for all other noise sources, per Table 5-4. 

Table 5-4 - Spectrum Shape Utilised for Noise Sources without Supplied Octave Band Data 

Noise 

Source 

Frequency, Hz 

63 125 250 500 1k 2k 4k 8k 

Water 

Pump, 

20kW* 

73 68 62 62 61 56 53 41 

*BS 5228-1:2009, Table C2 
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6 Noise Impact Assessment 

This section details the results of the noise modelling and the impacts at nearby sensitive receptors. For both construction, 

operation, and cumulative noise, the following scenarios have been modelled:   

Neutral Climatic Conditions 

• Stability Class D – Day/Evening/Night: 0m/s winds, 

Worst Climatic Conditions 

• Stability Class F – Evening/Night: 3.0m/s source to receptor wind.  

It should be noted that actual noise levels may be lower than the predicted noise levels that are presented in the following 

sections.  This is due to the conservative modelling assumption that all equipment will be in operation simultaneously for 

100% of the time in each time period, whereas this is expected to be unlikely in actual operation.   

6.1 Predicted Noise Levels – Construction 

Predicted construction activity noise level results for neutral and worst-case climatic conditions are tabulated in Table 6-1 

and Table 6-2. Noise contour maps for the Project’s construction scenario under neutral and worst-case climatic conditions 

are presented in Appendix A 

Table 6-1 - Predicted Construction Noise Emissions – Neutral Climatic Conditions 

Receptor ID 

Predicted 
Noise Levels 

LAeq dB(A) 

Standard Hours 
Non-

Standard 
Hours 

Complies with Criteria? 

Neutral 
Climatic 

Lower 
Limit 

Upper 
Limit 

Lower 
Limit 

Upper 
Limit 

Non-
Standard 

Hours 

NSR 1 – Oonoonba 25 46 65 41 ✓ ✓ ✓ 

NSR 2 – Cluden 36 44 65 38 ✓ ✓ ✓ 

NSR 3 – Wulguru 29 47 65 36 ✓ ✓ ✓ 

NSR 4 – Stuart 31 53 70 43 ✓ ✓ ✓ 

Table 6-2 - Predicted Construction Noise Emissions – Worst Climatic Conditions 

Receptor ID 

Predicted 
Noise 
Levels 

LAeq dB(A) 

Standard Hours 
Non-

Standard 
Hours 

Complies with Criteria? 

Worst 
Climatic 

Lower Limit 
Upper 
Limit 

Lower 
Limit 

Upper 
Limit 

Non-
Standard 

Hours 

NSR 1 – Oonoonba 31 46 65 41 ✓ ✓ ✓ 

NSR 2 – Cluden 41 44 65 38 ✓ ✓ +3 

NSR 3 – Wulguru 34 47 65 36 ✓ ✓ ✓ 

NSR 4 – Stuart 36 53 70 43 ✓ ✓ ✓ 

 

Construction noise levels are predicted to comply across the majority of conditions, with the exception of the closest 

receptor within the Cluden area during non-standard hours. Refer to 8 for the recommended mitigation and management 

measures. 
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6.2 Predicted Noise Levels – Operation 

6.2.1 EPP - Acoustic Quality Objectives 

Predicted operation activity noise level results for neutral and worst-case climatic conditions are tabulated in Table 6-3. 

Noise contour maps for the Project’s operational scenario under neutral and worst-case climatic conditions are presented 

in Table 6-3. 

Table 6-3: Predicted Operational Noise Emissions – Acoustic Quality Objectives 

Receptor ID 

Predicted Noise Levels 
LAeq, dB(A) 

Acoustic Quality 
Objective Criteria 

LAeq, dB(A) Complies with 
Criteria? 

Neutral 
Climatic 

Worst 
Climatic 

Night 

NSR 1 – Oonoonba 13 18 35 ✓ 

NSR 2 – Cluden 24 29 30 ✓ 

NSR 3 – Wulguru 16 22 35 ✓ 

NSR 4 – Stuart 18 24 35 ✓ 

Operational noise from the Project site is predicted to comply with the Acoustic Quality Objective criteria at all receptors 

during neutral and worst climatic conditions without the need for site specific noise mitigation. 

6.2.2 EPP – Background Creep 

Table 6-4: Predicted Operational Noise Emissions – Background Creep 

Receptor ID 

Predicted Noise Levels 
LAeq dB(A) 

Project Specific 
Background Creep 

Criteria 

Complies with 
Criteria? 

Neutral 
Climatic 

Worst 
Climatic 

Time 
Varying 

Steady 
State 

Time 
Varying 

Steady 
State 

NSR 1 – Oonoonba 13 18 42 37 ✓ ✓ 

NSR 2 – Cluden 24 29 42 37 ✓ ✓ 

NSR 3 – Wulguru 16 22 40 35 ✓ ✓ 

NSR 4 – Stuart 18 24 47 42 ✓ ✓ 

Operational noise from the Project site is predicted to comply with the Background Creep criteria at all receptors during 

neutral and worst climatic conditions without the need for site specific noise mitigation. 

6.2.3 Low Frequency 

Table 6-5 presents the results of conducting the low frequency noise assessment by comparing the predicted noise levels 

in both dB(A) and dB(Z) in accordance with the criteria in Table 4-6. 

Table 6-5 - Predicted Operational Noise Emissions - Low Frequency 

Receptor ID 

Predicted Noise 
Levels 

LAeq, dB(A) 

Predicted Noise Levels 
LAeq, dB(Z) 

dB(Z)-dB(A) <=15 Complies 
with 

50d(Z) 
Limit? 

Neutral 
Climatic 

Worst 
Climatic 

Neutral 
Climatic 

Worst 
Climatic 

Neutral 
Climatic 

Worst 
Climatic 

NSR 1 – 

Oonoonba 
13 18 30 33 17 15 ✓ 

NSR 2 – Cluden 24 29 40 43 16 14 ✓ 

NSR 3 – 

Wulguru 
16 22 33 36 17 14 ✓ 

NSR 4 – Stuart 18 24 35 38 17 14 ✓ 

Low frequency noise emissions are generally predicted to comply with the applicable criteria, except for NSRs 1-4 whereby 

the difference between dB(Z) and dB(A) is greater than 15 during neutral weather conditions. However, considering the 

overall predicted dB(Z) results remain under the 50dB(Z) limit, the results are considered compliant. 
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Likewise, with NSR 5 (Commercial), although the predicted dB(Z) levels exceed the 50dB(Z) limit, the difference between 

dB(A) and dB(Z) results remain within the allowable difference and therefore the overall limit exceedance is considered 

acceptable.  

The accuracy of these predicted low frequency impacts is dependent on the accuracy of the octave band emissions from 

each source, and the assumptions detailed in Section 5.4.2. As the data for the operational equipment on site is limited 

at this time, the results above should be considered an indication of emissions. Should updated data be supplied, it is 

worth noting the results above may change.  

6.2.4 Cumulative Impacts 

It is necessary to consider the potential for cumulative industrial noise emissions at each sensitive receptor. It is acceptable 

to assume the background noise monitoring conducted in each representative area may contain noise associated with 

existing industry within the environment. To ensure that the Project does not detrimentally impact the existing noise 

environment at each respective receptor, a cumulative assessment should be demonstrated. Table 6-6 below presents the 

background noise levels at each receptor during the quietest times of the day alongside the predicted operational noise 

emissions of the site (as per monitoring results in Section 3). These values are then logarithmically summed to provide 

an indication as to whether the proposed Project detrimentally impacts the existing background noise levels by increasing 

them.  

Table 6-6 - Predicted Cumulative Noise Emissions 

Receptor ID 

Predicted Noise Levels 
LAeq, dB(A) 

Existing 
Background 

Noise Levels, 
LA90dB(A) 

Cumulative Impact Worst Case 
Predicted 
Increase, 

dB(A) 
Neutral 
Climatic 

Worst 
Climatic 

Neutral 
Climatic 

Worst 
Climatic 

NSR 1 – Oonoonba 13 18 37 37.0 37.0 +0 

NSR 2 – Cluden 24 29 37 37.2 37.6 +0.6 

NSR 3 – Wulguru 16 22 35 35.0 35.2 +0.2 

NSR 4 – Stuart 18 24 42 42.0 42.0 +0 

Indicative results show during worst case climatic conditions, background noise levels at the closest receptor within the 

Cluden area may experience an increase in background noise during the quietest period of the day of approximately 

0.6dB(A). An increase of this size is not detectable by the human ear.  

It should be noted that a comparison of predicted worst case climatic conditions to measured background noise levels may 

not be representative of the cumulative impact, as it is expected that in worst case climatic conditions, background noise 

levels at all surrounding receptors will be higher as a result. It is therefore more appropriate to consider cumulative impact 

comparing to neutral climatic conditions, where it is predicted the cumulative impact is at most +0.2dB(A) at the closest 

receptor.  

It is also important to note that this is a prediction of an absolute worst-case scenario, and any predicted increase is 

expected to diminish entirely for the majority of receptors surrounding the project. It is therefore expected the Project will 

not have any significant impact on the background noise levels at the nearest sensitive receptors.  
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7 Vibration Impact Assessment 

7.1 Construction/Operational Vibration (Non-Blasting) 

Both continuous/quasi-continuous and intermittent vibration has been considered. Most machinery items are likely to 

generate some continuous or quasi-continuous vibration during their operation, and some intermittent or transient 

vibration could be caused by machinery during start-up compaction (and possibly during loading of trucks/general truck 

movement). 

Ground-borne vibration resulting from activities on site are compared against the applicable criteria relating to human 

comfort and potential structural damage (usually in terms of Peak Particle Velocity, PPV). The recommended limits or 

guide values for transient vibration to ensure minimal risk of cosmetic damage to residential buildings (and community 

buildings) are in the range 15 to 20 mm/s PPV (depending on the frequency), with higher limits of 50 mms/ for industrial 

buildings. The stipulated human comfort criterion (lower limit) for vibration is typically 1 mm/s PPV (to an upper limit of 

2 mm/s). 

The ground vibration predictions for machinery were based on previously measured data by Vipac or sourced data for 

construction machinery from various vibration databases and literature references (Ref: Ground Vibration Engineering 

(Srbulov, 2010), Construction Vibrations (Dowding, 2000), CALTRANS Construction Vibration Manual (US CALTRANS, 

2013), US FTA Transit Noise & Vibration Manual (2018)).  

The calculation formulae used for ground vibration predictions (in terms of Peak Particle Velocity, VPPV in  mm/s) for 

vibratory compaction rollers are given as follows (Ref: BS 5228-2; Hiller & Crabb, 2000): 

Table 7-1 :Ground Vibration Prediction Formulae 

 

* Note:  The exceedance probability represents the level of conservatism in the predictions, where a 5% predicted level 

would be the most conservative or worst-case situation (higher prediction) to represent the maximum level predicted for 

95% of possible cases and therefore only 5% of cases likely to exceed the predicted level. 

A conservative prediction of the potential ground-borne vibration impacts associated with the proposed equipment on site 

has been made (primarily quasi-continuous vibration). Ground vibration levels (in mm/s PPV) from other construction 

machinery items (e.g. excavator, crusher) are typically in the range of 0.1 to 1 mm/s at distances of 25 to 50 m. Truck 

traffic (over rough/irregular road surfaces) will typically generate ground vibration levels of 0.1 to 0.5 mm/s (or less) at 

distances of 25 to 50 m. Considering the nearest potential future commercial sensitive receptors are at far greater 

distances (>600m) away with nearest residential receptors over 1.5km away, predicted vibration levels would meet the 

human comfort criteria and are well below structural damage criteria for all nearby buildings.  
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8 Noise Mitigation and Management Measures 

The noise modelling results indicate that noise levels from the Project are predicted to comply with the Project specific 

criteria during non-standard construction hours in worst case climatic conditions at all receptors except for NSR 2 – Cluden. 

Mitigation measures are proposed to address any potential impacts associated with construction to minimise the number 

of sensitive receptors impacted by the noise and to reduce the noise level.  

8.1 Mitigation for Initial Construction Activities 

In the first instance, construction is recommended to occur during standard hours (7am-7pm) wherever possible. If out 

of hours construction is required, it is recommended to avoid operating particularly noisy machinery before 7am and after 

7pm. If activities can only occur during the non-standard hours, then mitigation measures shall be considered in 

accordance with the following are applicable: 

• Provide an induction to construction personnel (including sub-contractors) addressing responsibilities regarding 

noise management outlined in the Construction Environmental Management Plan (CEMP). 

• Ensure truck drivers are informed of designated vehicle routes, parking locations, delivery hours, and minimising 

engine braking and idling. 

• Ensure all equipment is equipped with appropriate noise control (e.g. mufflers, silenced exhausts, acoustic 

enclosures, flashing lights as an alternative to revising beepers), and equipment is shut down and not left idling 

when not in use. 

• Ensure equipment is operated in the correct manner and adequately maintained - including replacement of engine 

covers, tightening of rattling components, repair of leakages in air lines and shutting down equipment not in use. 

• Use alternatives to ‘beeper’ style reversing alarms, such as broadband style alarms (or quacker alarms). 

8.2 Complaint Management 

It is recommended the site operators develop a complaints procedure within its Standard Operating Procedures that will 

address issues raised by community members or stakeholders regarding noise during both construction and normal 

operation. Complaints will be further investigated, recorded and corrective actions will be implemented if required and 

where reasonable; actions taken will be communicated back to the complainant.  

Where appropriate, noise monitoring will be undertaken at the affected location. Monitoring will be conducted to provide 

feedback into the success of mitigation measures, if any, to confirm modelling and determine if further corrective actions 

are required to protect sensitive receptors. Monitoring will be undertaken in accordance with the requirements of the EPA 

and AS1055:2018 – Acoustics - Description and measurement of environmental noise.  

The complaints procedure will include:  

• A site contact phone number will be established to allow a timely response to noise related complaints, 

• Complaints register maintained, 

• A written response will be made within seven days,  

• Additional monitoring (if appropriate) following a complaint, provided it is not vexatious or frivolous. If additional 

noise monitoring is required, it will be conducted at the affected location, 

• If the applicable criteria or the EA conditions are exceeded corrective actions will be implemented; and 

• Corrective actions will be reported to the affected persons and recorded in the complaints register or as required 

in the EA conditions. 
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9 Impacts on Fauna 

There are no current government policies or other accepted guidelines that provide recommended noise level thresholds 

or limits in relation to noise impact on terrestrial fauna. In Australia, there are no noise studies presently available that 

deal with noise impacts on native species for long-term exposure, therefore a general literature review has been carried 

out for potential fauna impacts. 

There is limited knowledge or understanding of the effects of noise on fauna given that the research and studies on animals 

to date has been limited to small, disconnected, anecdotal or correlational studies as opposed to coherent programs of 

controlled experiments (Manci et al (1988), Larkin, (1996), Radle, (1998), Wyle (2003), Warren et al, (2006), Dooling 

and Popper (2007) and (Dooling, Fay, and Popper (2000)). Noise may adversely affect wildlife by interfering with 

communication, masking the sounds of predators and prey and causing stress or avoidance reactions, and in some cases 

may lead to changes in reproductive or nesting behaviour. At sufficiently high levels, noise could cause temporary or 

permanent hearing damage. 

In general, Radle (2007) states the consensus that terrestrial animals will avoid any industrial or plant or construction 

area where noise or vibration presents an annoyance to them. Additionally, Radle (2007) observed many animals react to 

new noise initially as a potential threat (potentially followed by startle/fright and avoidance), but quickly ‘learn’ that the 

noise is not associated with a threat. Most wildlife is generally mobile and will act to avoid noise and vibration if it is 

perceived to be annoying. 

The response to noise by animals can depend on a wide variety of factors including noise level, noise spectrum (frequency 

distribution), noise characteristics (such as impulsiveness, rate of onset, tonality, modulation etc.), duration, temporal 

variation, number and type of events, level of ambient noise, time of day/season/year, and the animal’s age, sex, type of 
activity at the time, breeding situation and past experience, and the type of animal species/genera, hearing thresholds, 

individual differences etc. 

Studies have shown the reaction to noise can vary from species to species, including those that are known to have adapted 

to human activity. Environment Australia (1998) suggests that unusual noise, in combination with close proximity visual 

stimulation, is enough to disturb any animal, including humans. In addition, any sudden and unexpected intrusion, whether 

acoustic or of another nature, may also produce a startle or panic reaction. 

Studies of the impact of the sonic boom on domestic and wild animals show that these species are unaffected by repeated 

booms and farmers have reported birds actually perching on scare guns after only a couple of days operation (Environment 

Australia, 1998). From a literature review, it has been considered that noise levels up to 60 dB(A) do not result in negative 

or adverse response to impacted animals or livestock. Noise levels up to 80 dB(A) can generate startle responses in birds 

and animals, and noise levels in excess of 90 dB(A) may cause negative impact such as behavioural responses. 

The predicted worst case noise levels from operation during worst climate conditions are approximately 50-66dB(A) at the 

site boundary and these noise levels are not expected to cause adverse response to animals or livestock.  Typically, 

animals will avoid high noise areas and it is expected that animals will relocate away from such areas. Absolute worst case 

construction noise levels, albeit temporary and indicative at this stage, are marginally higher at approximately 57-80 

dB(A) at the site boundary. 

Predicted noise levels at the Stuart Creek Nature Refuge are 37-42dB(A) during neutral and adverse weather conditions 

throughout the construction phase, and 26-31dB(A) during neutral and adverse weather conditions throughout the 

operation phase. These noise levels are not expected to have any detrimental effect on animals or livestock. 

To summarise, the impacts of noise on animals is generally inconclusive. In general, there is no or little evidence of cause 

and effect regarding behavioural or physiological effects on domestic animals, and possibly slight evidence of some effects 

on some types of wild animals (especially for high or impulsive levels of noise). Finally, it is noted that animals tend to 

habituate to disturbances over time, particularly when it is steady and associated with non-threatening activity.  
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10 Conclusions 

Potential noise impacts from the construction and operation of the Project were assessed against applicable criteria.   

Future potential noise levels at the nearest sensitive receptors were predicted using the SoundPlan noise model for both 

construction and operation of the project, where the potential noise impacts are expected to be the greatest.   

Operational noise levels from the proposed Project are predicted to comply during all time periods and weather scenarios 

without the need for noise mitigation.  

Cumulative noise levels from the proposed Project alongside existing background noise levels at all receptors are predicted 

to be maintained.  

Noise levels are predicted to comply at the nearest receptors during construction of the Project except for NSR 2 - Cluden 

during non-standard hours in adverse weather conditions. Noise management measures have been provided in Section 8. 

It is recommended that construction noise mitigation measures are included in a CEMP developed in consultation and 

engagement with potentially affected receptors to achieve alternative arrangements if required. 
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Appendix A Noise Contour Maps 
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Appendix B Earthworks Layout Plan 
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Appendix C Graphed Noise Monitoring Results 
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Appendix D Noise Monitors on Site (Photos) 
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Figure D 1 - Logger Location 1 – Oonoonba 
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Figure D 2 - Logger Location 2 – Cluden 
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Figure D 3 - Logger Location 3 - Wulguru 
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Figure D 4 - Logger Location 4 
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Figure D 5 - Logger Location 5 - Project Site 
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Appendix E Supplied Noise Data 
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Appendix F Glossary 

Ambient noise – the totally encompassing noise in a given situation at a given time; it is usually composed of noise from 

many sources, near and far. 

Attenuation – a general term used to indicate the reduction of noise or vibration, by whatever method or for whatever 

reason, and the amount in decibels, by which it is reduced. 

A-weighting – a frequency weighting devised to attempt to take into account the fact human response to sound is not 

equally sensitive to all frequencies.  

Background noise level - The INP defines the background noise level as ‘the underlying level of noise present in ambient 

noise when all unusual extraneous noise is removed’. Additionally, the INP states that ‘sound levels contributing to 
background levels can include sound from nearby traffic, birds, insects, animals, machinery and similar sources if these 

sounds are a normal feature of the location’. 

dB(A) – the A-weighted sound pressure level. 

dB(Z) or dB(Lin) – the Z-weighted (linear) sound pressure level. 

Decibel (dB) – the logarithmic-scaled unit used to report the level or magnitude of sound.   

Hertz (Hz) - the unit of frequency. 

L (Level) – the sound pressure level (SPL); it implies the use of decibels related to the ratio of powers or the power related 

quantities such as sound intensity or sound pressure. 

Loudness – the measure of the subjective impression of the magnitude or strength of a sound. 

Noise descriptors – A noise descriptor is a measure of noise used to define a specific characteristic of noise, e.g. average 

energy, variation (maximum and minimum) and annoyance. Noise descriptors are based on measurements of the sound 

pressure level.  Common noise descriptors are provided below: 

 LAeq,T   Time–average A-weighted sound pressure level  

LA90,T  Background A-weighted sound pressure level. Corresponds to the level that is exceeded for 

90% of the measured time interval 

LAmax,T  Maximum A-weighted sound pressure level, obtained by arithmetically averaging of the 

maximum levels of the noise under investigation  

LAmin,T  Minimum A-weighted sound pressure level, obtained by arithmetic averaging of the minimum 

levels of the noise under investigation   

LA10,T Level that is exceeded for 10% of the measured time interval. The L10 is typically used to 

measure road traffic noise 

LA1,T Level that is equal to or exceeded for 1% of the time interval considered in the absence of the 

noise under investigation 

Noise criteria – a maximum or minimum value imposed on a noise index e.g. a legal purpose. 

PPV – Peak Particle Velocity measured in mm/s 

RBL – Rating Background Level: Statistical noise descriptor used to describe the lowest noise levels (background) on site. 

Sound power – the sound energy radiated per unit time by a sound source, measured in watts. 

Sound propagation – the transfer of sound from one point to another. 

Velocity – a vector quantity that specifies the time derivative of displacement. 
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Appendix H Calibration Certificates 
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