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1. Introduction 

1.1 Overview 

ASK Consulting Engineers Pty Ltd (ASK) has been commissioned by Epic Environmental Ltd (Epic) to provide 
noise consultancy services for the Saint Elmo Vanadium Project, a proposed vanadium mine.  The proposed 
location is approximately 14 kilometres to the east of Julia Creek, immediately to the north of the Flinders 
Highway in mid-northern Queensland (QLD).   

This report presents an assessment of the noise and vibration impacts associated with the proposed 
operations of the Saint Elmo Vanadium Project.  This report is based on the following tasks which are in 
accordance with the Department of Environment and Science (DES) EIS Information Guideline – Noise and 
Vibration: 

• Review the project and the associated potential noise emissions. 

• Monitor the existing background noise levels near the site. 

• Develop a noise source inventory based on the proposed fixed and mobile equipment. 

• Model the noise emissions using the SoundPLAN computer software. 

• Analyse the results of noise modelling,  

• Assess the compare modelling results with the relevant noise criteria.  

To aid in the understanding of the terms in this report a glossary is included in Appendix A. 

1.2 Terms of Reference 

This report addresses the Terms of Reference for the impact assessment issued by the Queensland 
Department of Environment and Science (DES) as summarised in Table 1.1. 

Table 1.1 Requirements from the Terms of Reference 

Requirements from the Terms of Reference Addressed in this Report 

Describe and illustrate the locations of any sensitive receptors that 
are listed in Schedule 1 of the Environmental Protection (Noise) Policy 
2008. 

This is addressed in Section 2.2. 

Also describe any other environmental values that could be impacted 
by emissions from the proposed project. 

As per Section 5.3.3 the acoustic quality 
objectives aim to protect the environmental 
value of ‘health and wellbeing’ in the day and 
evening, and ‘health and wellbeing, in 
relation to the ability to sleep’ at night.  
Compliance with the objectives is discussed 
at the end of Section 6.4. 

Fully describe the sources and characteristics of noise and vibration 
that would be emitted during the construction, commissioning, 
operation, upset conditions, and closure of the proposed project. 

The sources of noise are described in Section 
3.  The characteristics are described in 
Section 6.3. 

Conduct a noise and vibration impact assessment in accordance with 
the department’s EIS information guideline—Noise and vibration. 

The noise modelling in Section 6.4 and the 
remainder of the impact assessment have 
been conducted in accordance with the 
guideline. Vibration is addressed in Section 7. 
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Requirements from the Terms of Reference Addressed in this Report 

The assessment must address low-frequency (<200 Hz) noise 
emissions and potential cumulative impact of the proposed project 
with other emissions of noise from any existing developments and 
known possible future development in the area. 

Low-frequency noise is addressed in Section 
6.5.  Cumulative impacts are discussed in 
Section 6.6. 

Describe how the proposed activity would be managed to be 
consistent with best practice environmental management, including 
the control of background creep in noise as outlined in the 
Environmental Protection (Noise) Policy 2008. 

Background creep is discussed in Section 
5.4.2. The proposed model mining condition 
limits in Section 5.5, and used for the report 
assessment, are background creep criteria 
with a minimum background noise level, as 
specified by the guideline. 

The EIS must address the compatibility of the proposed project’s 
noise emissions with existing or potential land uses in surrounding 
areas. Potential land uses might be gauged from the zonings of local 
planning schemes, or State Development Areas, etc. 

Existing and potential land uses are discussed 
in Section 2.2. 

Compatibility of the emissions with those 
land uses is the subject of this assessment 
and is summarised in Section 8.2 

Describe how the environmental management objectives for noise 
and vibrations would be achieved, monitored, audited and reported, 
and how corrective actions would be managed. 

Noise management recommendations are 
proposed in Section 8. 
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2. Study Area Description 

2.1 Overview 

The proposed location is approximately 14 kilometres to the east of Julia Creek, immediately to the north of 
the Flinders Highway in mid-northern Queensland (QLD) as shown in Figure 2.1 (source: Google Earth Pro).   

 

 

Figure 2.1 Location of the Saint Elmo Project 

The site for the proposed vanadium mine is located on rural, agricultural land.   

2.2 Sensitive Receptors 

The definition of a sensitive place required to be considered by operators of environmentally relevant 
activities is provided by the DES.  This definition is a place that could include but is not limited to: 

• a dwelling, residential allotment, mobile home or caravan park, residential marina or other 
residential premises 

• a motel, hotel or hostel 

• a kindergarten, school, university or other educational institution 

• a medical centre or hospital 

• a protected area under the Nature Conservation Act 1992, the Marine Parks Act 2004 or a World 
Heritage Area 

• a public park or garden 

150 km 

Mount Isa 

Julia Creek 

Townsville 

Saint Elmo 
Vanadium Project 
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• a place used as a workplace including an office for business or commercial purposes. 

The predominant existing land use in the surrounding area is grazing with some homestead residences 
interspersed on rural properties.  The nearest existing sensitive receptors are summarised in Table 2.1, and 
are shown in Figure 2.2.  The closest is receptor A (St Elmo) and is approximately 270 m west of the mining 
lease boundary.  All of the receptors listed in Table 2.1 are residences. 

Table 2.1 List of Sensitive Receptors with UTM Coordinates (WGS84 Z54) 

ID 
Name / 
Address 

Real Property 
Description 

Approximate Distance and 
Direction from Site Boundary 

Easting 

(m) 

Northing 

(m) 

Latitude 
(°) 

Longitude 
(°) 

A St Elmo Lot 13 EN89 270 m west 590175 7722971 -20.5901 141.8653 

B Argyle Lot 4 EN30 4.2 km west 584451 7724151 -20.5798 141.8104 

C Burwood Lot 4 MF16 6.8 km north 588714 7739955 -20.4369 141.8503 

D Lindfield Lot 2 MF3 10 km north-east 598316 7739202 -20.4431 141.9424 

E Garomna  Lot 11 EN105 6.2 km south-west 591181 7709990 -20.7074 141.8756 

 

Julia Creek township is approximately 13 km from the western mining lease boundary and very unlikely to 
be impacted by noise from the mine.   

Based on the land uses, it is considered unlikely that additional residences would be constructed in the 
surrounding areas during the lifetime of the proposed mine. 
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Figure 2.2 Location of Site and Sensitive Receptors (Image from Queensland Globe Overlay) 

Saint Elmo 
Project 

Saint Elmo 

Argyle 

Burwood 

Lindfield 

Garomna 5000 m 
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2.3 Description of Noise Sources in the Vicinity 

A survey of the surrounding area was conducted and no other existing noise emission sources were found 
apart from grazing operations and the occasional vehicle(s).   

There are no other mining lease production permits in the area.  There are several other exploration 
permits in the vicinity of the sensitive receptors (held by AXF Vanadium, Jorge Resources, MM Metals, and 
Interim Resources) however at the time of publication ASK and Epic are not aware of any other operations 
proposed in the foreseeable future. 
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3. Project Description 

3.1 Project Overview 

Multicom Resources Limited (Multicom) is seeking to develop the Saint Elmo Vanadium Project (the 
Project) for the purposes of mining and processing vanadium pentoxide and alternative vanadium-based 
products.  The Project proposes to take advantage of the increasing supply gap associated with high-
strength steel production, the growth market of vanadium batteries and the emergence of vanadium based 
compounds as a revolutionary metal in new technologies.  There is an increasing global demand for lighter 
weight and higher strength steels as well as an increasing global demand for renewable and reliable energy, 
making vanadium a valuable resource. 

The Project will consist of a shallow open cut mine, ranging in depth from 20 to 40 metres (depending on 
depth of overburden), with associated dump and haul operations in order to obtain access to large known 
deposits of vanadium bearing sedimentary material.  Strip mining is proposed to be carried out sequentially 
from mining panels along the north-south axis of Mining Lease Application (MLA) 100162, a greenfield site.  
Once the material is removed, the panel will be back filled with beneficiated gangue and overburden 
material, then contoured and sheeted with topsoil.  Subsequently, revegetation with native species or as 
otherwise agreed with relevant stakeholders will take place.  

The Project has an initial target production of 10,000 tonnes per year for the first two years with a 
maximum tonnage of up to 20,000 tonnes per year (year 3 onwards) of vanadium pentoxide (V2O5) product 
over at least a 30 year mine life.  Run of Mine (ROM) operations to produce the maximum 20,000 tonnes 
per year will be up to 15 million tonnes per year.  

MLA100162 is located approximately 25 kilometres east of Julia Creek in the priority North West Minerals 
Province of north western Queensland, within the McKinlay Local Government Area (LGA).  The area of 
MLA100162 is approximately 8,882 hectares. 

The following sections specify details of the project that are relevant to the air quality and greenhouse 
assessment.   

3.2 Operations 

3.2.1 Open-Cut Mine Methodology 

The mine plan is based on truck and excavator operations plus direct dozer pushing of overburden.  Mining 
will be carried out sequentially from mining panels along the north-south axis.  Once material is removed, 
the panel will be back-filled with reject materials including beneficiated gangue and overburden materials.  
Overburden materials from other panels will be pushed with dozers to back-fill the mined panel, exposing 
ore from the other panels which will then be mined.  The back-filled reject materials will then be sheeted 
with topsoil for revegetation.  Progressive rehabilitation will then be undertaken.  The ore will be processed 
to produce high grade vanadium pentoxide (V2O5).   

The mining operations are summarised as follows:   

• Vegetation will be cleared. 

• Topsoil will be removed,  temporarily stockpiled and used to progressively rehabilitate exposed 
areas. 

• Shallow pits (on average 20 metres deep) will be excavated and the overburden stockpiled for use 
during in-pit covering of reject material to final landform level. 
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• Dozers will push reject material/overburden to back-fill the areas that have been previously mined.  
This will also expose the coquina ore materials underlying the pushed overburden.  Other dozers will 
be used to rehabilitate the mine. 

• Excavators will side cast the rehandle overburden wedge.   

• Excavators will load the mined ore into haul trucks to be transported from the pits to the run-of-mine 
(ROM) pad.   

• Haul trucks will unload ROM ore at the ROM pad.  All the ore from the ROM stockpiles will be 
rehandled to feed the processor which will involve loading the ore from the ROM stockpiles to trucks 
and hauling to the processing area.   

• Reject material that is discarded during the processing phase will be temporarily stockpiled, loaded 
and hauled back to the open pit where it will be used for backfilling and rehabilitated. 

• Ore will be processed within the MIA until a high purity vanadium pentoxide flake is produced. 

• Product will be transported to Townsville by rail. 

• Maintenance and servicing of plant and equipment will be undertaken at the MIA. 

3.2.2 Mine Sequencing 

The mine sequencing plan is to target the lowest strip ratio areas first with Figure 3.1 presents a layout of 
the mining sequencing plan and Table 3.1  the schedule of materials to be handled over the life of the 
mine.   

It has been assumed that the processing and mining plant will operate 24 hours per day throughout the 
year. 

The life of the open cut mine is estimated to be 30 years, with the indicative sequencing for 1-25 years 
shown in Figure 3.1.  This assessment has only considered the mining of coquina units with a cut-off grade 
of 0.29% V2O5.   
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Figure 3.1 Mine Sequencing Plan (cropped from Epic Environmental, BE180134.01 Rev 1, September 
2019) 
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Table 3.1 Indicative Material Handling Quantities over the First 25 Years of Mine Life 

Year Topsoil removal (bcm) Overburden (bcm) Ore – ROM (tonnes) Rejects (m3) 

1 496,648 7,155,489 2,961,480 3,252,378 

2 251,779 7,761,105 3,059,775 3,360,503 

3 378,158 16,857,121 5,795,972 6,365,569 

4 404,728 20,343,126 5,920,462 6,502,508 

5 406,159 21,178,711 6,042,184 6,636,402 

6 1,588,023 22,068,775 5,434,523 5,967,975 

7 875,396 25,183,164 5,522,766 6,065,043 

8 783,759 24,099,228 5,810,170 6,381,187 

9 791,357 30,675,721 5,713,489 6,274,838 

10 1,148,144 35,741,735 5,956,368 6,542,005 

11 687,870 38,511,487 6,057,097 6,652,807 

12 539,250 39,062,320 6,046,755 6,641,431 

13 471,000 39,213,148 6,070,120 6,667,132 

14 429,000 41,860,066 6,016,608 6,608,269 

15 421,500 43,951,317 5,943,139 6,527,453 

16 302,250 47,770,066 5,940,764 6,524,840 

17 635,700 51,058,098 6,215,699 6,827,269 

18 827,752 57,695,418 6,228,665 6,841,532 

19 1,085,915 54,074,005 5,965,326 6,551,859 

20 1,342,165 50,900,780 6,121,906 6,724,097 

21 1,335,206 75,319,621 6,170,907 6,777,998 

22 1,545,885 75,412,636 6,268,125 6,884,938 

23 1,053,292 87,892,323 6,571,431 7,218,574 

24 1,351,181 124,610,693 6,457,989 7,093,788 

25 1,350,804 170,893,787 6,502,340 7,142,574 

Source: Downer Mining (2018) 

3.2.3 Choice of Modelling Scenarios 

The major determinant of noise impacts over the lifetime of the mine is determined to be the extent of the 
mining fleet, its proximity to residences and the degree of shielding provided by intervening terrain and pit 
walls. 

Two mine scenarios have been considered as follows: 

• Scenario 1: Year 6 mine site layout as shown in Figure 3.2 with Year 11 production rate.   

• Scenario 2: Year 23 mine site layout as shown in Figure 3.3. 

The two scenarios were chosen to represent the likely worst-case impacts at the nearest sensitive receptors 
A and B for the early life of the mine up to 20 years, and the late life after 20 years.  The emission sources 
are anticipated to be closest to the nearest sensitive receptors A and B during year 6 and year 23 of the 
mine.  Hence, these mining scenarios are considered worst-case and have been used in this assessment.  As 
the number of operating equipment during year 6 is relatively low in comparison to other years within the 
first 20 years of the life of mine, the number of operating equipment required during year 11, which is 
typical but erring on the higher side of the number of equipment, were used for scenario 1.  The 
combination of the year 6 source locations with year 11 equipment provides a worst-case scenario with a 
good balance between the proximity of emission sources to the sensitive receptors and the number of 
equipment items.   
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Similarly, year 23 was chosen for scenario 2 due to the proximity of the emission sources to the sensitive 
receptors and the median number of equipment required during the year.   

Figure 3.2 Scenario 1 (Year 6) Mine Site Layout Plan 

  

5000 m 
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Figure 3.3 Scenario 2 (Year 23) Mine Site Layout Plan 

  

5000 m 
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3.2.4 Mobile Plant and Production 

The proposed fleet for the open cut mining operations for Scenarios 1 and 2 are presented in Table 3.2.   

Table 3.2 Production Fleet 

Equipment Model 
Scenario 1 
Quantity 

Scenario 2 
Quantity 

Application 

Annual 
Target 
Work 
Hours 

Hitachi EX2600 Excavator 
(Backhoe) 

2 2 Bulk waste and ore removal 5650 

Caterpillar 785 Dump Trucks 7 to 13 7 to 13 Primary production – ore and waste 5000 

Caterpillar D11 Carry Dozer 12 32 Primary production - waste 6250 

Caterpillar D10 Dozer 2 2 Ore on run-of-mine (ROM) pad 6250 

Caterpillar D10 Dozer 1 1 
Pit and haul road establishment and 

maintenance 
6520 

Caterpillar 854 Wheel Dozer 1 1 
Pit and haul road establishment and 

maintenance 
4500 

Caterpillar 14 Motor Grader 2 2 
Pit and haul road establishment and 

maintenance 
4500 

Kenworth 17kl Water Truck 2 2 Dust control 4500 

Caterpillar 992 Wheel Loader 2 to 3 2 to 3 Rejects loading and general use 4500 

Caterpillar 30 tonne 
Excavator 

1 1 Drainage, clean-up 4200 

Source: Wave International (2018) and Downer Mining (2018) 

3.2.5 Processing Plant 

The processes involved will comprise of scrubbing and screening, cyclone sizing, flotation, roasting, 
atmospheric leach, filtration, concentration by solvent extraction or ionic exchange, desilication, 
ammonium metavanadate (AMV) precipitation, deammoniation, and product and waste handling.   

Power to the processing plant is intended to be provided by 24MW of diesel generators supplemented by 
solar panels. The generators are assessed on the basis of consisting of 12 x 2MW diesel generators. 

3.2.6 Transportation Off-Site 

The product is proposed to be transported in bags (or similar), loaded into trains.  These loading activities 
will take place on the eastern side of the infrastructure area, most distant from sensitive receptors.   

The rail transport option is expected to result in up to 4 train movements per week. Each movement could 
include several hours of forklift operation at the loading out point.  The noise level of this activity is minor 
compared to permanent onsite mobile mining fleet. 

A road transport option would be expected to result in up to a peak of 2 product truck movements per hour 
and include forklift operation at the loading out point. 

Noise from rail movements would normally be assessed against Queensland Rail planning noise levels (i.e. 
Lmax 87 dBA and LAeq,24hr 65 dBA at a sensitive receptor). These noise limits are significantly higher than the 
noise limits proposed for the mine operations and would generally be achieved within 30 metres of a rail 
track. Given the relative ease of compliance for rail noise, modelling has been based on a worst-case 
scenario, which includes using trucks to transport the supplies and product and assessing the resultant 
noise levels against the proposed mine noise limits. 
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The road transport vehicles are proposed to be B-doubles. For the purpose of modelling, they have been 
included as mine haul trucks. This approach is conservative, as the mine haul trucks are generally of a 
higher sound power level than B-doubles, but the difference in predicted noise emission levels is minor as 
they are not considered the dominant noise source. 

3.3  Construction 

Prior to the operation of the project, ancillary facilities will be constructed at the MIA which will include the 
processing plant and offices.  The emissions due to the construction activities are expected to be minor in 
comparison to the mining operations emissions.  The activities will also be short-lived and located relatively 
far from the sensitive receptors.  Hence, emissions from these sources were not modelled in this 
assessment. 

3.4 Decommissioning 

Closure of the project will include decommissioning and rehabilitation of the facilities onsite.  As with the 
construction activities, emissions are likely minimal in comparison to mining operations, will be short-lived 
and located relatively far from the sensitive receptors.     
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4. Existing Noise Environment 

4.1 Overview and Locations 

Acoustic measurements consisted of attended noise measurements and noise logging. The noise 
measurement locations are described as follows: 

• Location RA – Saint Elmo: Located in an open field, approximately 4 kilometres away from the St. 
Elmo homestead, at the request of the landowner. (Lat -20.61669, Long 141.892961) 

• Location RB – Argyle: Located in an open field, approximately 90 metres away from the homestead. 
(Lat -20.580634, Long 141.810327)  

• Location RC – Burwood: Located in an open field, approximately 65 metres behind the un-occupied 
homestead. A wind vane at a distance of 150m away was still audible at night time at the logging 
position. (Lat -20.437298, Long 141.849926)  

• Location RD – Lindfield: Located in an open field, approximately 120 metres away from the 
homestead. (Lat -20.444039, Long 141.941575) 

The intent of these measurement locations was that they were to be representative of the nearby 
homesteads. It is noted that Location RA is some distance from Residence A (Saint Elmo) at the request of 
the landowner. 

Aerial photos of the measurement locations are included in Figures B.1 to B.4 in Appendix B. 

The noise logging and attended noise monitoring was undertaken in general accordance with Australian 
Standard AS1055 Acoustics – Description and measurement of environmental noise and the EHP Noise 
Measurement Manual 2013. 

4.2 Weather 

Data from the Bureau of Meteorology (Julia Creek Airport) indicates that weather for the duration of the 
noise monitoring period was generally fine and warm with no rainfall recorded. Overall, the noise 
monitoring data has been deemed acceptable for use in this report. 

4.3 Attended Noise Measurement 

Attended noise measurements were undertaken at Locations RA, RB, RC and RD during the daytime and 
night periods. The measurements were undertaken over 15 minute periods using a field and laboratory 
calibrated Norsonic NOR140 Type 1 sound level meter.  The microphone height was approximately 1.3m 
above natural ground level and was located in the free field at each location.   

Weather during the time of monitoring was generally fine and warm during the day time periods, 20 to 23 
°C with a 0 to 3 m/s breeze and 7/8 cloud cover. The night time monitoring was similar to the day time 
periods, however; the temperatures were cooler, reaching approximately 10 °C with 2/8 cloud cover. 

The measured noise levels are summarised in Table 4.1. 
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Table 4.1  Attended Noise Measurement Results 

Location Date & 
Time 

Period 
(Minutes) 

Results & Notes 

RC - Burwood 24/05/18 

10:21am 

15 Statistical noise levels:  L10  41 dBA, Leq 40 dBA, L90 34 dBA 

Birds: 37 to 60 dBA 

Wind/Rustling Leaves: 39 to 47 dBA 

Apparent Background: 32 dBA 

RB – Argyle 24/05/18 

12:48pm 

15 Statistical noise levels:  L10  36 dBA, Leq 35 dBA, L90 23 dBA 

Birds: 35 to 54 dBA 

Animals: 31 to 40 dBA 

Noise level when quiet: 21 dBA 

RA – St Elmo 24/05/18 

3:45pm 

15 Statistical noise levels:  L10  36 dBA, Leq 38 dBA, L90 27 dBA 

Birds: 33 to 37 dBA 

Paper Movement (Wind): 40 to 56 dBA 

Noise level when quiet: 23 dBA 

RA – St Elmo 25/05/18 

1:50am 

15 Statistical noise levels:  L10  22 dBA, Leq 22 dBA, L90 17 dBA 

Birds: 19 to 21 dBA 

Distant Highway Traffic: 18 to 23 dBA 

Noise level when quiet: 17 dBA 

RB – Argyle 25/05/18 

2:45am 

15 Statistical noise levels:  L10  20 dBA, Leq 20 dBA, L90 17 dBA 

Birds: 19 to 20 dBA 

Paper Movement (Wind): 25 to 30 dBA 

Noise level when quiet: 17 dBA 

RC - Burwood 25/05/18 

3:42am 

15 Statistical noise levels:  L10  28 dBA, Leq 33 dBA, L90 21 dBA 

Paper Movement (Wind): 30 to 40 dBA 

Weather Vane/Wheel: 21 to 25 dBA (Appears to be mainly 1kHz) 

Noise level when quiet: 18 dBA 

RD - Lindfield 25/05/18 

4:32am 

15 Statistical noise levels:  L10  24 dBA, Leq 29 dBA, L90 20 dBA 

Insects: 20 dBA 

Paper Movement (Wind): 28 to 36 dBA 

Noise level when quiet: 19 dBA 

Note: * The reported noise levels, excluding the statistical noise levels, are the instantaneous levels read from the 
sound level meter, and generally represent the range in noise levels or maximum noise levels for a particular 
noise source. 

4.4 Noise Logging 

Noise logging was undertaken at Locations A, B and C over the following time periods:  

• Location RA – St Elmo: The measurement was from 4:30pm Thursday 24th May 2018 to 6:45am 
Wednesday 6th June 2018. 

• Location RB – Argyle: The measurement was from 1:00pm Thursday 24th May 2018 to 6:15pm 
Tuesday 5th June 2018. 

• Location RC – Burwood: The measurement was from 10:45am Thursday 24th May 2018 to 10:30am 
Friday 1st June 2018. 
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Logging was undertaken using field and laboratory calibrated Bruel & Kjaer 2250 based environmental 
noise loggers.  Noise logging was undertaken in the free field at each location.  Photos of the noise logging 
equipment are included in Figures B.5 to B.7 in Appendix B. 

The measured noise levels at Locations RA, RB and RC are shown in Figure B.8 to B.13 in Appendix B.  From 
the noise logging the statistical results have been summarised in Tables B.1 to B.3 in Appendix B.   

The rating background noise levels (RBLs), calculated using the lowest 10th percentile method, are shown in 
Table 4.2. 

Table 4.2 Background Noise Levels at Location RA, RB and RC 

Period Background Noise Level L90 Dba 

RA – St Elmo RB – Argyle RC – Burwood 

Day (7am to 6pm) 22 22 20 (22*) 

Evening (6pm to 10pm) 21 25 21 (42*) 

Night (10pm to 7am) 18 19 17 (21*) 

Note: * The background noise level was affected by insect noise. As the insect noise is likely a variable influence, the noise level 
data has been filtered to remove the insect noise.  The noise levels in brackets are the as-measured levels prior to insect 
noise being removed. 

From the results above it is apparent the existing background noise environment is very quiet, as expected 
of a rural area.  The background noise levels at night tend to be dominated by natural noises (e.g. insects, 
wind rustling leaves and grass), livestock or the occasional distant vehicle. 

4.5 Seasonal Variability 

Ambient noise levels are affected by many noise sources including wind, rustling grass and leaves, distant 
highway traffic, insects, birds and other animals.   

The noise monitoring was conducted in late autumn to early winter (i.e. May to June) when insect noise 
levels are relatively low.  During warmer months, the noise from insects will tend to be louder.  Background 
noise levels can also increase when wind speeds increase, but this could occur at various times of the year.   

For this project, additional monitoring at other times of the year is not considered to be required, as the 
existing monitoring already indicates very low background noise levels, which are quieter than the 
minimum background noise level of 30 dBA L90 prescribed in the Model Mining Condition Limits (refer to 
Table 5.3 and associated notes). 
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5. Noise Criteria 

5.1 Overview 

Noise and vibration criteria are required to assess the potential impacts of the proposed operations on 
sensitive receptors. The relevant EHP noise and vibration criteria have been considered in determining 
proposed noise and vibration criteria for the project, and are listed as follows: 

• Environmental Protection Act 1994 

• Environmental Protection (Noise) Policy 2008 

• EcoAccess Guideline “Planning For Noise Control” 

• EcoAccess Guideline “Assessment of Low Frequency Noise” 

• EcoAccess Guideline “Noise and Vibration from Blasting” 

• Guideline Mining – Model Mining Conditions. 

5.2 Environmental Protection Act 1994 

In Queensland, the environment is protected under the Environmental Protection Act 1994 (The Act).  The 
object of the Act is to protect Queensland’s environment while allowing for development that improves the 
total quality of life, both now and in the future, in a way that maintains the ecological processes on which 
life depends (ecologically sustainable development).   

The Act states 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 termed the ‘general environmental duty’. Environmental harm is defined as any adverse effect, or 
potential adverse effect (whether temporary or permanent and of whatever magnitude, duration or 
frequency) on an environmental value, and includes environmental nuisance.  Environmental nuisance is 
unreasonable interference or likely interference with an environmental value caused by noise or vibration. 

The Act describes a number of offences relating to noise standards, including building work, regulated 
devices (e.g. power tools), pumps, air-conditioning equipment, refrigeration equipment, indoor venues, 
outdoor events, amplifier devices other than at indoor venue or open-air events, power boat sports in 
waterways, operating power boat engines at premises, blasting, and outdoor shooting ranges.   

The following noise sources are excluded from the Act – audible traffic signals, warning signals for railway 
crossings, safety signals from reversing vehicle, operating a ship, aircraft, public and state controlled roads, 
busway, light rail, rail, and non-domestic animals. 

This Act refers to the Environmental Protection Policy as being subordinate legislation to the Act.  
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5.3 Environmental Protection (Noise) Policy 2008 

5.3.1 Overview 

In respect of the acoustic environment, the object of the Act is achieved by the Environmental Protection 
(Noise) Policy 2008 (EPP (Noise)). This policy identifies environmental values to be enhanced or protected, 
states acoustic quality objectives, and provides a framework for making decisions about the acoustic 
environment.   

5.3.2 Background Creep 

The EPP(Noise) contains noise criteria for controlling background creep, which are to be applied “for an 
activity involving noise”.  The criteria are as follows: 

To the extent that it is reasonable to do so, noise from an activity must not be— 

a) for noise that is continuous noise measured by LA90,T — more than nil dBA greater than the existing 
acoustic environment measured by LA90,T; or 

b) for noise that varies over time measured by LAeq,adj,T — more than 5 dBA greater than the existing 
acoustic environment measured by LA90,T. 

The EPP(Noise) does not define “continuous noise”, but by definition, “continuous noise” would be 
required to occur for at least 90% of a measurement period (typically 15 minutes or 60 minutes).  This 
criterion is not considered relevant for assessment of mining noise measured at several kilometres from a 
mine as the noise at that distance is often highly variable. 

The criterion for “noise that varies over time” is appropriate for noise sources operating for less than 90% 
of a measurement period, and could apply to intermittent events or noise which varies over time due to 
plant or meteorological variations.  

It is noted that these criteria include the introduction “to the extent that it is reasonable to do so”. Given 
these criteria are understood to not generally be applied to coal mines it is interpreted that they are not 
generally reasonable, and therefore, emphasis is placed on achieving compliance with other EHP criteria 
that are defined to protect health and wellbeing, and the ability to sleep. 

5.3.3 Acoustic Quality Objectives 

The EPP(Noise) contains a range of acoustic quality objectives for a range of receptors.  The objectives are 
in the form of noise levels, and are defined for various periods of the day, and use a number of acoustic 
parameters. 

Schedule 1 of the EPP(Noise) includes the following acoustic quality objectives to be met at residential 
dwellings: 

• Outdoors 

○ Daytime and Evening: 50 dBA LAeq,adj,1hr, 55 dBA LA10,adj,1hr and 65 dBA LA1,adj,1hr 

• Indoors 

○ Daytime and Evening: 35 dBA LAeq,adj,1hr, 40 dBA LA10,adj,1hr and 45 dBA LA1,adj,1hr 

○ Night: 30 dBA LAeq,adj,1hr, 35 dBA LA10,adj,1hr and 40 dBA LA1,adj,1hr 

The daytime and evening objectives are intended to protect the environmental value of ‘health and 
wellbeing’, whilst the night objective is intended to protect the environmental value of ‘health and 
wellbeing, in relation to the ability to sleep’. 

In the EHP EcoAccess Guideline “Planning For Noise Control” it is proposed that the noise reduction 
provided by a typical residential building façade is between 5 to 10 dBA with windows open. ASK 
understands that based on this noise reduction range EHP applies a correction (reduction) of 7 dBA. That is, 



 

9461R02V05.docx 24 

with an external noise source, a 7 dBA reduction in noise levels from outside a house to inside a house is 
expected when windows are fully open.  Thus the indoor noise objectives noted above should be 
considered as the following external objectives (with windows open): 

• Daytime and Evening: 42 dBA LAeq,adj,1hr, 47 dBA LA10,adj,1hr and 52 dBA LA1,adj,1hr 

• Night: 37 dBA LAeq,adj,1hr, 42 dBA LA10,adj,1hr and 47 dBA LA1,adj,1hr 

A sensitive receptor is defined as “an area or place where noise (including low frequency, vibration and 
blasting) is measured to investigate whether nuisance impacts are occurring” and includes numerous land 
uses including dwellings and work places.  

The EPP(Noise) states that the objectives are intended to be progressively achieved over the long term.  
However, as the project involves the introduction of new noise sources it would seem reasonable that the 
acoustic quality objectives are achieved upon commencement of operation, and this may be the intent of 
the policy.   

5.4 EcoAccess Guidelines 

EHP has a number of EcoAccess guidelines relevant to the assessment of noise and vibration.  These are 
summarised as follows. 

5.4.1 EcoAccess – Planning for Noise Control 

EHP EcoAccess Guideline “Planning For Noise Control” contains procedures and methods that are 
applicable for setting conditions relating to noise emitted from industrial premises for planning purposes.  
The guideline is applicable to noise from all sources, individually and in combination, which contribute to 
the total noise from a site.   

The procedure takes into account three factors: firstly, the control and prevention of background noise 
creep in the case of a steady noise level from equipment such as caused by ventilation fans and other 
continuously operating machinery; secondly, the containment of variable noise levels and short-term noise 
events such as those caused by forklifts and isolated hand tools to an acceptable level above the 
background noise level; thirdly, the setting of noise limits that should not be exceeded to avoid sleep 
disturbance. 

5.4.2 Control and Prevention of Background Creep 

The control and prevention of background creep criteria are intended to prevent progressively increasing 
background noise levels due to new developments.  The methodology takes into account the type of 
receptor land use and gives recommended background noise levels (L90) and planning noise levels (PNL to 
be assessed with the LAeq,1hour parameter) for different environments. 

5.4.3 Sleep Disturbance Criteria  

The World Health Organization (WHO) issued its “Guidelines for Community Noise” in April 1999. The WHO 
guideline states the following in regard to sleep disturbance from continuous noise from activities such as 
mining operations:  

“Where noise is continuous, the equivalent sound pressure level should not exceed 30 dBA indoors, 
if negative effects on sleep are to be avoided. When noise is composed of a large proportion of low-
frequency sounds a still lower guideline value is recommended, because low-frequency noise (e.g. 
from a ventilation system) can disturb rest and sleep even at low sound pressure levels.”  

The EcoAccess Guideline “Planning for Noise Control”, in referring to the World Health Organisation 
guidelines, makes the following general recommendation regarding short term transient noise events: 
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“As a rule in planning for short-term or transient noise events, for good sleep over eight hours, the 
indoor sound pressure level measured as a maximum instantaneous value should not exceed 
approximately 45 dBA maxLpA more than 10 to 15 times per night.” 

For less regular night events, the allowable internal noise level is higher, as follows: 

• Approximately 3 events per night:  50 dBA Lmax. 

• Approximately 1 event per night:  65 dBA Lmax. 

Note:  For the purpose of this assessment the maxLpA level is defined using the Lmax descriptor. 

The WHO guideline states the following in regard to annoyance response to community noise: 

“Annoyance to community noise varies with the type of activity producing the noise. During the 
daytime few people are seriously annoyed by activities with Leq levels below 55 dBA; or moderately 
annoyed by Leq levels below 50 dBA. Sound pressure levels during the evening and night should be 5 
– 10 dBA lower than during the day. Noise with low frequency components requires even lower 
levels.”    

As noted previously, EHP proposes that the noise reduction provided by a typical residential building façade 
is 7 dBA assuming open windows.  Thus the indoor noise objectives noted above could be converted to 
external objectives (with windows open) assuming the 7 dBA reduction. The indoor and outdoor sleep 
disturbance noise limits are summarised in Table 5.1. 

Table 5.1  Summary of WHO Sleep Disturbance and Annoyance Criteria 

Descriptor Number of Noise Events Indoor Criterion in 
dBA 

Outdoor Criterion, dBA 

Sleep Disturbance 

(Short Duration Events) 

10 – 15 Lmax 45 Lmax 52 

3 Lmax 50 Lmax 57 

1 Lmax 55 Lmax 62 

Sleep Disturbance (Continuous 
Noise) 

Continuous Leq 30 Leq 37 

Annoyance (Night Time) Continuous Leq 35 Leq 42 

Note: The outdoor criteria are based on an EHP EcoAccess nominated outdoor-to-indoor noise reduction of 7 dBA for open 
windows. 

5.4.4 EcoAccess – Assessment of Low Frequency Noise 

EHP EcoAccess Guideline “Assessment of Low Frequency Noise” contains methods and procedures that are 
applicable to low frequency noise emitted from industrial premises and mining operations for planning 
purposes.  Items such as boilers, pumps, transformers, cooling fans, compressors, oil and gas burners, 
foundries, wind farms, electrical installations, diesel engines, ventilation and air-conditioning equipment, 
wind turbulence and large chimney resonance may comprise sources of high level noise having frequency 
content less than 200 Hz.   

These sources may exhibit a spectrum that characteristically shows a general increase in sound pressure 
level with decrease in frequency. Annoyance due to low frequency noise can be high even though the dBA 
level measured is relatively low. Typically, annoyance is experienced in the otherwise quiet environments 
of residences, offices and factories adjacent to or near low frequency noise sources. Generally, low 
level/low frequency noises become annoying when the masking effect of higher frequencies is absent. This 
loss of high frequency components may occur as a result of transmission through the fabric of a building, or 
in propagation over long distances. 
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Where a noise immission occurs exhibiting an unbalanced frequency spectrum, the overall sound pressure 
level inside residences should not exceed 50 dBZ to avoid complaints of low frequency noise annoyance. A 
spectrum is considered unbalanced when the un-weighted overall noise level is more than 15 dB higher 
than the A-weighted overall noise level. 

5.4.5 EcoAccess – Noise and Vibration from Blasting 

EHP EcoAccess Guideline “Noise and vibration from blasting” contains criteria and procedures that are 
applicable to noise and vibration emitted from blasting.  It applies to activities such as mining, quarries, 
construction and other operations which involve the use of explosives for fragmenting rock.    

The criteria address human comfort and are below typical limits for prevention of structural damage.  The 
criteria apply at residential and commercial receptors.  The criteria are presented in Table 5.2. 

Table 5.2  EcoAccess Blasting Vibration and Airblast Criteria 

Issue Criteria 

Airblast Air blast overpressure of 115 dB (linear peak) for nine (9) out of ten (10) consecutive blasts initiated and 
not greater than 120 dB (linear peak) at any time. 

Vibration 5 mm/s peak particle velocity (PPV) for nine (9) out of ten (10) consecutive blasts and not greater than 10 
mm/s PPV at any time. 

 
It is understood that these criteria are generally included in mine project vibration criteria and thus will be 
considered further. 

5.5 Model Mining Condition Criteria 

5.5.1 Noise Criteria 

The EHP has prepared a document titled Guideline Mining – Model Mining Conditions (v6.02 March 2017), 
which includes additional noise criteria for mining projects.  These noise criteria may be used instead of the 
criteria contained in other EHP documentation, as discussed earlier. 

The criteria are applicable to noise “generated by mining activities” with the noise limits shown in Table 5.3 
and explained in the associated notes. 
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Table 5.3  Model Mining Condition Limits 

Sensitive Place 

Noise Level 
dBA  

Measured as: 

Monday to Saturday Sundays and Public Holidays 

7am to 6pm 
6pm to 
10pm 

10pm to 
7am 

9am to 6pm 
6pm to 
10pm 

10pm to 9am 

LAeq, adj, 15 mins CV = 50 

AV = 5 

CV = 45 

AV = 5 

CV = 40 

AV = 0 

CV = 45 

AV = 5 

CV = 40 

AV = 5 

CV = 35 

AV = 0 

LA1, adj, 15 mins CV = 55 

AV = 10 

CV = 50 

AV = 10 

CV = 45 

AV = 5 

CV = 50 

AV = 10 

CV = 45 

AV = 10 

CV = 40 

AV = 5 

Commercial Place 

Noise Level 
dBA  

Measured as: 

Monday to Saturday Sundays and Public Holidays 

7am to 6pm 
6pm to 
10pm 

10pm to 
7am 

6pm to 10pm 7am to 6pm 10pm to 9am 

LAeq, adj, 15 mins CV = 55 

AV = 10 

CV = 50 

AV = 10 

CV = 45 

AV = 5 

CV = 50 

AV = 10 

CV = 45 

AV = 10 

CV = 40 

AV = 5 

Noise limits notes: 
1. CV = Critical Value 

2. AV = Adjustment Value 

3. To calculate noise limits: 

If bg ≤ (CV – AV): Noise limit = bg + AV 

If (CV – AV) < bg ≤ CV: Noise limit = CV 

If bg > CV: Noise limit = bg + 0 

4. In the event that measured bg (LA90, adj, 15 mins) is less than 30 dBA, then 30 dBA can be substituted for the measured 
background level. 

5. bg = background noise level (LA90, adj, 15 mins) measured over 3 - 5 days at the nearest sensitive receptor. 

6. If the Project is unable to meet the noise limits as calculated above alternative limits may be calculated using the 
processes outlined in the “Planning for Noise Control” guideline. 

In this instance, the nearest receptors are sensitive places, and hence only the noise criteria for sensitive 
places need be applied. 

The background noise levels at the receptors around the mine are below 30 dBA L90, particularly during the 
night.  This would result in the following noise limits: 

• Day (7am to 6pm):  35 dBA LAeq,adj,15 mins and 40 dBA LA1,adj,15 mins 

• Evening (7am to 6pm):  35 dBA LAeq,adj,15 mins and 40 dBA LA1,adj,15 mins 

• Night (7am to 6pm):  30 dBA LAeq,adj,15 mins and 35 dBA LA1,adj,15 mins 

Noise limit note 6 states that alternative noise limits may be proposed in accordance with the EcoAccess – 
Planning for Noise Control guideline if the Project is unable to meet the standard Model Mining Condition 
noise limits.   

It is noted that compliance with the model mining condition limits would result in compliance with the 
acoustic quality objectives in Section 5.3.3 and thus results in protection of the associated environmental 
values in the EPP(Noise). 



 

9461R02V05.docx 28 

5.5.2 Noise and Vibration from Blasting Criteria 

The Guideline Mining – Model Mining Conditions document also contains criteria for noise and vibration 
from blasting.  These criteria are presented in Table 5.4. 

Table 5.4 Model Mining Conditions Blasting Vibration and Airblast Criteria 

Issue Sensitive or Commercial Blasting Criteria 

7am to 6pm 6pm to 7am 

Airblast overpressure 115 dB (linear) peak for nine (9) out of 
ten (10) consecutive blasts initiated and 
not greater than 120 dB (linear) peak at 
any time. 

No blasting or limits justified by proponent 
not less stringent than limits at 7am to 6pm 

Ground vibration peak 
particle velocity 

5 mm/s peak particle velocity (PPV) for 
nine (9) out of ten (10) consecutive blasts 
and not greater than 10 mm/s PPV at any 
time. 

No blasting or limits justified by proponent 
not less stringent than limits at 7am to 6pm 

It is understood that blasting is not proposed for this mine project, but the criteria are included for 
reference 

5.6 Proposed Criteria 

Criteria are proposed for the following aspects of noise and vibration emissions: 

• Overall mine noise emissions 

From recent discussions with DES it is understood that the current standard for assessing noise emissions 
from mining activity is the Model Mining Conditions criteria, which are the preferred criteria, particularly 
for new mines.  As per note 6 of the Model Mining Conditions document, alternative criteria can be 
proposed in accordance with the EcoAccess – Planning for Noise Control guideline, if the Project cannot 
meet the standard Model Mining Conditions criteria, and if justification can be provided for selecting 
alternative criteria.   

For this project, it is considered reasonable to achieve the Model Mining Condition Limits, and thus the 
noise limits in Table 5.5 and vibration limits in Table 5.6 are proposed.  It is noted that blasting is not 
proposed for the operations. 

Table 5.5 Noise Limits (A-Weighted Levels) 

Period Noise Limits dBA 

LAeq,adj,15 mins LA1,adj,15 mins 

Day 35 40 

Evening 35 40 

Night 30 35 
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Table 5.6 Blasting and Airblast Limits 

Issue Sensitive or Commercial Blasting Criteria 

7am to 6pm 6pm to 7am 

Airblast overpressure 115 dB (linear) peak for nine (9) out of ten 
(10) consecutive blasts initiated and not 
greater than 120 dB (linear) peak at any 
time. 

No blasting or limits justified by proponent 
not less stringent than limits at 7am to 6pm 

Ground vibration peak 
particle velocity 

5 mm/s peak particle velocity (PPV) for 
nine (9) out of ten (10) consecutive blasts 
and not greater than 10 mm/s PPV at any 
time. 

No blasting or limits justified by proponent 
not less stringent than limits at 7am to 6pm 

Additionally, the low frequency noise criteria from the EcoAccess Guideline Assessment of Low Frequency 
Noise is to be considered, i.e. the overall sound pressure level inside residences should not exceed 50 dBZ 
to avoid complaints of low frequency noise annoyance.  
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6. Noise Modelling 

6.1 Model Description 

Noise modelling was carried out using the SoundPLAN v8 computer program using the CONCAWE 
algorithms, which is widely used and accepted for noise modelling and is approved by EHP. 

The SoundPLAN program was used to develop a three-dimensional digital terrain noise model of the mine 
surrounds including the location of sensitive receptors.   

The model incorporates the existing terrain data. As the pits are likely to be shallow (i.e. less than 15 
metres deep), the equipment will spend a reasonable time near to surface levels.  Therefore, the model has 
been run with equipment located on existing ground levels. This is considered a representatively 
conservative model, and it is likely that noise levels will reduce below those predicted in this report, once 
the mine pit deepens. 

6.2 Meteorology 

The mining noise levels at residential receptors can vary significantly depending upon the meteorology and 
the mining activities.  Meteorology has a significant effect on the noise levels, particularly due to wind 
speed and direction and vertical temperature gradients, which include temperature inversions. 

It is possible to measure noise variations of the order of 15 to 20 dBA due to changes in meteorology.  This 
needs to be carefully assessed, as it is considered that compliance with noise limits need to be achieved 
under ‘most’ conditions.  There is no strict definition for ‘most’ conditions, but it would be expected that 
designing to achieve the nominated noise limits for adverse night-time meteorological conditions is an 
acceptable target.   

The SoundPLAN model has been setup to predict noise levels under neutral and adverse meteorological 
conditions. The conditions used in the noise model are as follows in Table 6.1.   

Table 6.1 Meteorological Conditions used in Model 

Modelling Condition 
Name 

Wind Speed 
(m/s) 

Wind Direction 
(from) (degrees) 

Pascal Stability Class 
Temperature 
(°C) 

Humidity 
(%) 

Day neutral 0 N/A D 25 40 

Day adverse 1 Receptor downwind D 25 40 

Night adverse (non-arid) 2 Receptor downwind F 10 70 

Night adverse (arid) 1 Receptor downwind G 10 70 

Note: The night adverse conditions are taken from the EcoAccess Guideline Planning for Noise Control. The definitions of arid 
and non-arid are rainfall dependent. Both conditions have been considered in this report for completeness. 

6.3 Noise Sources 

The model uses the sound power level (Lw) of each noise source to predict noise emissions.  The sound 
power levels used in the model were based on measurements conducted at other mines as well as other 
noise source data obtained from previous projects or published sources.  Table 6.2 lists the sound power 
levels for the plant and mobile equipment proposed to be associated with mining.  The noise source 
locations are shown in Figure C.1 in Appendix C. 
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Table 6.2 Mining Equipment Sound Power Level Data 

Type Quantity 

 Octave Sound Power Levels, dBZ, Leq,1hr 
Overall 
Sound 
Power 

Sc 1 
(Yr6) 

Sc 2 
(Yr23) 

63 125 250 500 1000 2000 4000 8000 dBZ dBA 

Grader Cat 14 2 2 108 115 112 105 104 102 98 95 118 110 

Haul Truck Cat 785 13 13 108 114 115 111 109 110 103 100 120 115 

Scraper Cat 627 1 1 108 113 105 109 108 107 101 95 117 113 

Excavator Hitachi EX2600 2 2 109 119 114 114 111 109 103 100 122 116 

Excavator Cat 30 tonne 
excavator 1 1 103 115 106 101 108 99 93 90 117 110 

Dozer Tracked Cat D11 12 32 111 119 117 119 113 114 105 102 124 120 

Dozer Tracked Cat D10 3 3 111 119 117 119 113 114 105 102 124 120 

Dozer Wheeled Cat 854 1 1 106 106 106 110 109 110 100 97 116 115 

Wheeled Loader Cat 992 3 3 108 116 114 116 112 111 106 97 122 118 

Water Truck Kenworth 17 kL 2 2 107 105 103 102 103 100 94 91 112 107 

Mineral Processing Roaster 1 1 91 92 92 93 97 95 91 85 102 101 

Processing Plant* 1 1 115 114 113 114 111 110 103 100 121 116 

Generator Cummins C2750 D5  12 12 76 84 91 98 100 98 92 90 104 104 

TOTAL 53 73 120 126 124 125 121 120 113 109 131 127 

Note: *ASK does not have noise data for this particular processing plant. The data used in the model is for a coal handling and 
processing plant. 

6.4 Predicted A-Weighted Noise Emission Levels 

Noise emission levels have been predicted at the four nearest sensitive receptor locations. The predicted A-
weighted noise levels are presented in Table 6.3 and in graphical format as noise contours in Appendix D.  
It is noted that the noise contour predictions are less accurate than the predictions at specific receptors as 
contained within the following tables, and where there is a discrepancy, the predictions in the following 
tables should take precedence. 
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Table 6.3 Predicted A-weighted Noise Levels 

Period Predicted Noise Levels LAeq,adj,15mins dBA 

A – St Elmo B – Argyle C – Burwood D – Lindfield E – Garomna 

Scenario 1 (Year 6) 

Day neutral 40 20 9 10 14 

Day adverse 46 27 16 17 21 

Night adverse (non-arid) 48 28 15 16 21 

Night adverse (arid) 48 28 16 16 21 

Scenario 2 (Year 23) 

Day neutral 57 25 10 10 22 

Day adverse 60 32 17 17 30 

Night adverse (non-arid) 62 33 16 16 30 

Night adverse (arid) 62 33 17 17 31 

Note:  Shaded results indicate noise limit exceedance. 

From the results in Table 6.3 it can be seen that for Scenario 1 (Year 6) the noise levels exceed the 
nominated criteria by up to 18 dBA at the Saint Elmo homestead but are compliant at other residences. For 
Scenario 2 (Year 23) the noise levels exceed by up to 32 dBA at Saint Elmo homestead, by 3 dBA at Argyle 
homestead and by 1 dBA at Garomna homestead at night.    

It is considered that the calculated Scenario 2 night time exceedances of 1 to 3 dBA at Argyle and Garomna 
Homesteads can be attenuated through physical barriers (e.g. bunds), equipment mitigation (e.g. 
attenuation packages for mobile equipment) and/or by reducing equipment fleet usage at night.  Given the 
exceedance does not occur in year 6 and would not occur in years 1 to 5 due to the low overburden 
removal quantities, it is considered that a reasonable mitigation strategy could be developed during the 
mine operation. 

The noise model is not capable of predicting the L1 noise level for comparison with the L1 criteria in 
Table 5.5.  It is expected that the L1 noise level would be approximately 5 dBA higher than the Leq noise 
level from the same measurement period.  Therefore, compliance with the Leq limit in Table 5.5 would 
result in compliance with the L1 limit. The actual difference between the two values would not be 
determinable except from noise measurements during operation.   

The calculated noise levels achieve the Section 5.3.3 acoustic quality objectives at Locations B, C and D. The 
outdoor acoustic quality objectives are also achieved at Location A in the day and evening for Scenario 1 
(Year 6) but not Scenario 2 (Year 23), and the indoor objectives are exceeded at this location based on open 
windows. 

6.5 Predicted Low Frequency Noise Emission Levels 

An assessment of low frequency noise emissions has been included in accordance with the EcoAccess – 
Assessment of Low Frequency Noise criteria. 

The internal noise limit is an un-weighted noise level of 50 dBZ which is considered to correlate with an 
external noise limit of 57 dBZ, assuming a 7 dB reduction from outside to inside through a building with 
open windows.  If the external noise level exceeds 57 dBZ and the difference between the un-weighted and 
A-weighted noise levels exceeds 15 dB, then the noise is considered to have unacceptable low frequency 
content and further assessment is required.   
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The predicted un-weighted (Z-weighted) noise levels are shown in Table 6.4. 

Table 6.4 Predicted Z-weighted Noise Levels and Difference between Z-Weighted and A-Weighted 
Results 

Period Predicted Noise Levels LZeq,adj,15mins dBZ and (Difference between Z-Weighted and A-
Weighted Results) 

A – St Elmo B – Argyle C – Burwood D – Lindfield E – Garomna 

Scenario 1 (Year 6) 

Day neutral 48 (8) 34 (14) 25 (16) 26 (16) 30 (16) 

Day adverse 53 (7) 40 (13) 32 (16) 32 (16) 36 (15) 

Night adverse (non-arid) 54 (6) 40 (12) 32 (16) 32 (16) 36 (15) 

Night adverse (arid) 54 (6) 40 (12) 32 (16) 32 (16) 36 (15) 

Scenario 2 (Year 23) 

Day neutral 63 (6) 38 (13) 26 (16) 26 (16) 36 (14) 

Day adverse 66 (5) 43 (12) 33 (16) 33 (16) 42 (13) 

Night adverse (non-arid) 67 (5) 43 (11) 33 (17) 33 (17) 42 (12) 

Night adverse (arid) 67 (5) 43 (10) 33 (16) 33 (16) 42 (11) 

Note:  Shaded results indicate noise limit exceedance. 

From the results in Table 6.4 it can be seen that there are no results exceeding 57 dBZ and with a dBZ-dBA 
difference of greater than 15 dB. Therefore, the predicted low frequency noise levels are acceptable. 

6.6 Cumulative Noise 

ASK is not aware of any other mine projects in the vicinity of the project and thus there are no cumulative 
noise considerations. 
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7. Vibration 

7.1 Existing Vibration Levels 

It is anticipated that the existing vibration levels around the mine site and at the location of sensitive 
receptors will generally be negligible, with the exception of locations that are close to existing roads, rail 
lines or near major items of fixed plant (e.g. farm machinery, light vehicles, pumps and generators).   

Site specific vibration measurements have not been undertaken, as is normal practice, but we would expect 
vibration levels below 0.1 mm/s (PPV) except near aforementioned vibration sources where higher levels 
may be expected. 

7.2 Vibration from Proposed Activities 

7.2.1 Background 

The only vibration source of significance in a mining project is blasting, and therefore blasting would be the 
only vibration source that would typically be assessed.  The vibration criteria proposed in Section 5.6 only 
relate to blasting vibration. 

For this project, blasting is not proposed, and thus a detailed vibration assessment would not typically be 
undertaken.   

It has previously been noted that in the absence of blasting, other vibration sources would not be expected 
to cause impacts beyond 100 metres. As there are no sensitive receptors within 100 metres of the mine, no 
vibration impacts would be expected. 

In this instance, more detailed vibration assessment has been requested by DES and has been provided in 
this section. 

7.2.2 Criteria 

The extent of any impact from vibratory works will vary depending on the geological conditions, the type of 
works being carried out and the type and condition of the structures located near the works.  The effects of 
ground-borne vibrations will generally be perceived (heard and felt) at levels much lower than those that 
would cause structural damage as listed in Table 7.1. 

Table 7.1 Vibration Perceptibility 

Approximate Vibration Level (mm/s) Degree of Perception  

0.10 Not felt 

0.15 Threshold of perception 

0.35 Barely noticeable 

1.0 Noticeable 

2.2 Easily noticeable 

5.0 Very noticeable – construction activity limit (unlikely to cause damage) 

6.0 Strongly noticeable 

 

  



 

9461R02V05.docx 35 

7.2.3 Minor Vibration Sources 

Potential minor vibration sources are assessed in the following sections and could include: 

• Construction and earthmoving equipment 

• Train movements. 

7.2.4 Typical Vibration Levels – Construction and Earth Moving 

The approximate vibration levels generated by these minor sources are as follows in Table 7.2. 

Table 7.2 Typical Vibration Level of Construction and Earth Moving Plant Items 

Equipment Approximate Vibration Level (PPV, mm/s) at 10 metres 

Piling 12 to 30 

Roller (15 tonne) 7 to 8 

Dozer 2.5 to 4 

Compactor (7 tonne) 5 to 7 

Pavement breaker 4.5 to 6 

Backhoe 1 

Note:  Source: Roads and Maritime Services Environmental Noise Management Manual 2001. 

The rate of vibration attenuation can be calculated using the following formula: 

V = kD^(-n), where 

 V = vibration velocity (PPV, mm/s) 

 k = vibration velocity (PPV, mm/s) at 1 unit of distance (metres) 

 D = distance (metres) 

 n = attenuation exponent, which generally lies between 0.8 and 1.6 with a relatively 
common value of 1.5 used. 

The vibration levels can thus be calculated as per Table 7.3. 

Table 7.3 Typical1 Vibration Levels at Distance from Construction Plant Items 

Equipment Approximate Vibration Level (PPV, mm/s)  

10 metres 250 metres 500 metres 

Piling 12 to 30 0.1 to 0.2 < 0.1 

Roller (15 tonne) 7 to 8 0.1 < 0.1 

Dozer 2.5 to 4 < 0.1 < 0.1 

Compactor (7 tonne) 5 to 7 < 0.1 < 0.1 

Pavement breaker 4.5 to 6 < 0.1 < 0.1 

Backhoe 1 < 0.1 < 0.1 

                                                           
 

1 As determined from ASK’s library of data. 
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The nearest residence to the project is 270 metres from the site boundary (‘Saint Elmo’, refer Table 2.1) 
and the next nearest residence is 4.2 km from the site boundary (‘Argyle’, refer Table 2.1). 

From Table 7.3 it can be seen that vibration levels of all sources, except piling, would be 0.1 mm/s or lower 
at the nearest residence and therefore would not be felt (refer Table 7.1).  

It is unlikely that piling would occur near the western boundary of site, if at all on the site.  However, if 
piling was to occur near the site boundary near the ‘Saint Elmo’ homestead the vibration may be barely 
noticeable at this residence and therefore of no significant concern. If piling was conducted at 500 metres 
or greater from this residence it would be unlikely to be felt.  All vibration levels in Table 7.3 are well below 
the blasting vibration limits of 5 to 10mm/s in Table 5.6.   

7.2.5 Typical Vibration Levels – Train Movements 

From a review of ASK’s library of data, the following information on coal train vibration was determined: 

• Adverse impact upon human comfort or structures is limited to within 40 metres of rail lines. 

• Negligible vibration levels beyond 50 metres of rail lines. 

Allowing a safety margin, we would propose that vibration from the coal trains is acceptable at 100 metres 
from the railway line. Overall, vibration from trains is considered to be acceptable, and no associated 
conditions are proposed on the development. 

7.3 Conclusion 

Vibration from construction and earth moving equipment, and trains has been assessed and is considered 
to be acceptable.  No associated vibration conditions are proposed for the project. 
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8. Recommendations and Conclusion 

8.1 Overview 

A noise and vibration impact assessment has been conducted for the proposed Saint Elmo Vanadium 
Project.  A noise model has been developed to predict the impact of the proposed operations at nearby 
sensitive receptors from mining operations for the two scenarios: 

• Scenario 1: Year 6.   

• Scenario 2: Year 23.   

8.2 Conclusions 

From this assessment, the following conclusions are made: 

• Noise criteria for the mine have been proposed in Section 0, which include the following: 

Period Noise Limits dBA 

LAeq,adj,15 mins LA1,adj,15 mins 

Day 35 40 

Evening 35 40 

Night 30 35 

• Predicted A-weighted noise levels are included in Table 6.3. An assessment of these results is 
presented as follows: 

○ The Leq and L1 noise limits are expected to be significantly exceeded at Saint Elmo Homestead for 
both the Scenarios modelled (Year 6 and Year 23) due to its proximity to the mine.  

○ The noise limits are achieved at other receptors for Scenario 1 (Year 6).  

○ The noise limits are predicted to be exceeded at night by 3 dBA at Argyle Homestead and by 1 
dBA at Garomna for Scenario 2 (Year 23). The predicted noise levels are compliant at the other 
two receptors (Burwood and Lindfield) for Scenario 2.  

• It is considered that the calculated Scenario 2 night time exceedance of 1 to 3 dBA at two 
homesteads would be able to be attenuated through physical barriers (e.g. bunds), equipment 
mitigation (e.g. attenuation packages for mobile equipment) and/or by reducing equipment fleet 
usage at night. Therefore, no immediate noise mitigation strategy is required or proposed for these 
exceedances.  

• No cumulative assessment has been conducted as there are no known other nearby mine projects. 

• An assessment of low frequency noise has been conducted, and the results were compliant with the 
criteria at all locations. 

• Blasting is not proposed for the mine, and therefore an assessment of construction and earthmoving 
equipment, and train vibration has been conducted.  These are only minor vibration sources, and the 
assessment has indicated that vibration levels at residences will be acceptable. 

8.3 Recommendations 

The following recommendations apply to the project: 

(1) Given the noise level exceedance at Saint Elmo Homestead and the inability to achieve proposed 
noise limits with noise attenuation measures, it is recommended that a Noise Management 
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Strategy be development with the objective of achieving compliance with the relevant noise 
criteria at sensitive receptors.   

(2) The Scenario 2 (Year 23) noise level exceedance at Argyle and Garomna Homesteads is not 
predicted to occur in the earlier years of production.  Thus it is recommended that the Noise 
Management Strategy be updated within five years to included specific noise reduction strategies 
to achieve compliance at Argyle and Garomna Homesteads.   

(3) It is recommended that the mining operations be extended to 30 years to minimise the intensity 
of dozer activities during years 23 to 25.  This reduction in mining activity over the final years 
would lessen impacts. 

(4) Noise limits are achieved at other residences, and therefore noise monitoring is not proposed 
except in the case of a non-vexatious complaint.  Any complaint triggered noise monitoring is to 
be conducted with equipment capable of recording one-third octave band noise levels and audio 
samples.  
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Appendix A Glossary 

Parameter or Term Description 

dB The decibel (dB) is the unit measure of sound.  Most noises occur in a range of 20 dB (quiet 
rural area at night) to 120 dB (nightclub dance floor or concert). 

dBA Noise levels are most commonly expressed in terms of the ‘A' weighted decibel scale, dBA.  
This scale closely approximates the response of the human ear, thus providing a measure of 
the subjective loudness of noise and enabling the intensity of noises with different frequency 
characteristics (e.g. pitch and tone) to be compared. 

Frequency The number of vibrations, or complete cycles, that take place in one second.  Measured in 
hertz (Hz), where one Hz equals one cycle per second.  A young person with normal hearing 
will be able to perceive frequencies between approximately 20 and 20,000 Hz. With 
increasing age, the upper frequency limit tends to decrease. 

dB, dB(linear) or dBZ Noise levels are sometimes expressed in terms of the linear, Z or un-weighted decibel scale – 
they all take the same meaning.  The value has no weighting applied to it and is the same as 
the dB level. 

dBC Noise levels are sometimes expressed in terms of the ‘C' weighted decibel scale, dB(C).  This 
scale is very similar to the dB, dB, dB(linear), dBZ un-weighted scale.  The difference being 
that some negative weighting is applied below 250Hz and above 1kHz.  The magnitude of the 
weighting is significantly less than the dBA scale. 

Octave band Ranges of frequencies where the highest frequency of the band is double the lowest 
frequency of the band. The band is usually specified by the centre frequency, i.e. 31.5, 63, 
125, 250, 500 Hz, etc. 

Day The period between 7am and 6pm. 

Evening The period between 6pm and 10pm. 

Night The period between 10pm and 7am. 

Free-field The description of a noise receiver or source location which is away from any significantly 
reflective objects (e.g. buildings, walls). 

Noise sensitive 
receiver or Noise 
sensitive receptor 

The definition can vary depending on the project type or location, but generally defines a 
building or land area which is sensitive to noise.  Generally it includes residential dwellings 
(e.g. houses, units, caravans, marina), medical buildings (e.g. hospitals, health clinics, medical 
centres), educational facilities (e.g. schools, universities, colleges),  

L1 The noise level exceeded for 1% of the measurement period.   

L10 The noise level exceeded for 10% of the measurement period.  It is sometimes referred to as 
the average maximum noise level. 

L90 The noise level exceeded for 90% of the measurement period.  This is commonly referred to 
as the background noise level. 

minL90 The background noise levels calculated using the ‘lowest 10th percentile’ of the L90 levels in 
each period of the day.  This ‘lowest 10th percentile’ method is defined in the Queensland 
Department of Environment and Heritage Protection (EHP) guidelines. 

minL90,1hour As for minL90 except the measurement intervals are defined as 1 hour duration. 

Leq The equivalent continuous sound level, which is the constant sound level over a given time 
period, which is equivalent in total sound energy to the time-varying sound level, measured 
over the same time period. 

Leq,1hour As for Leq except the measurement intervals are defined as 1 hour duration. 
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Parameter or Term Description 

Leq,adj,T The Leq adjusted for tonal or impulsive noise characteristics and with a measurement interval 
of 'T' duration (e.g. 15 minutes, 1 hour). 

LAmax or max LpA Maximum A-weighted sound pressure level. 

LAmax,T Average maximum A-weighted sound pressure level. 

LAmax,adj,T Adjusted maximum sound pressure level over time period of length ‘T’.  The adjustments may 
be for tonality and impulsiveness. 

Sound power level 
(LW) 

The sound power level of a noise source is its inherent noise, which does not vary with 
distance from the noise source.  It is not directly measured with a sound level meter, but 
rather is calculated from the measured noise level and the distance at which the 
measurement was undertaken. 

Low frequency noise Noise that occurs in the 10 Hz to 200 Hz frequency range, as defined in the Queensland 
Department of Environment and Heritage Protection (EHP) EcoAccess “Assessment of Low 
Frequency Noise” draft guideline document. 
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Appendix B Noise Monitoring 

 

 Figure B.1 Aerial Photo of Noise Monitoring Location RA – St Elmo 

A 

Saint. Elmo Homestead 

1 km 
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Figure B.2 Aerial Photo of Noise Monitoring Location RB – Argyle 

 

Figure B.3 Aerial Photo of Noise Monitoring Location RC – Burwood 

B 

Argyle Homestead 
150 m 

C 

Burwood Homestead 

120 m 
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Figure B.4 Aerial Photo of Noise Monitoring Location RD – Lindfield 

 

Figure B.5 Photo of Noise Logger at Noise Monitoring Location RA – St Elmo 

D 

Lindfield Homestead 

400 m 
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Figure B.6 Photo of Noise Logger and Sound Meter on Tripod at Noise Monitoring Location RB – Argyle 

 

Figure B.7 Photo of Noise Logger and Sound Meter on Tripod at Noise Monitoring Location RC – 
Burwood 
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Figure B.8 Noise Monitoring Results at Location RA – St Elmo 

 

Figure B.9 24 Hour Noise Monitoring Results at Location RA – St Elmo 
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Figure B.10 Noise Monitoring Results at Location RB – Argyle 

 

Figure B.11 24 Hour Noise Monitoring Results at Location RB – Argyle 
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Figure B.12 Overall Noise Monitoring Results at Location RC – Burwood 

 

Figure B.13 24 Hour Noise Monitoring Results at Location RC – Burwood 
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Table B.1 Noise Monitoring Results at Location RA – St Elmo  

Parameter Noise Levels dBA 

[Maximum-Top 10%-(Average)-Bottom 10%-Minimum] 

Day Evening Night 

Lmax 86-70-(58)-48-39 65-51-(41)-30-20 80-52-(39)-28-19 

L1 72-58-(48)-40-32 52-46-(35)-25-19 58-43-(31)-21-18 

L10 61-49-(40)-33-25 49-44-(32)-21-18 52-37-(26)-19-18 

Leq 59-47-(38)-30-23 48-42-(30)-20-18 47-34-(24)-18-18 

L90 46-34-(27)-21-19 47-34-(26)-18-18 34-24-(20)-18-18 

Table B.2 Noise Monitoring Results at Location RB - Argyle 

Parameter Noise Levels dBA 

[Maximum-Top 10%-(Average)-Bottom 10%-Minimum] 

Day Evening Night 

Lmax 81-67-(57)-49-38 71-60-(44)-30-22 76-50-(37)-24-20 

L1 67-56-(48)-41-34 57-50-(37)-23-20 62-41-(29)-21-19 

L10 57-48-(41)-35-24 50-45-(33)-21-19 43-35-(26)-20-18 

Leq 54-46-(39)-33-24 48-43-(32)-20-19 49-33-(25)-19-18 

L90 48-39-(30)-21-18 46-41-(28)-19-18 35-28-(22)-18-18 

Table B.3 Noise Monitoring Results at Location RC – Burwood 

Parameter Noise Levels dBA 

[Maximum-Top 10%-(Average)-Bottom 10%-Minimum] 

Day Evening Night 

Lmax 72-63-(54)-45-38 63-59-(50)-44-38 87-54-(44)-36-26 

L1 63-55-(45)-37-32 60-56-(49)-42-35 52-47-(39)-30-23 

L10 59-52-(39)-31-26 60-54-(47)-38-34 47-42-(35)-25-21 

Leq 58-50-(37)-30-25 58-54-(46)-37-32 49-40-(33)-24-20 

L90 57-46-(31)-22-20 57-52-(44)-35-27 43-38-(29)-20-19 

Leq (less insects) 47-41-(32)-25-21 36-31-(25)-23-21 48-32-(24)-18-17 

L90 (less insects) 37-32-(25)-19-17 32-27-(23)-21-19 33-25-(20)-17-16 
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Appendix C Model Source Locations 

 



 

 



St Elmo Vanadium Project
Project Number: 9461 

Figure

C.1

Scenario 1

Noise Source Locations.
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St Elmo Vanadium Project
Project Number: 9461 

Figure

C.2

Scenario 2

Noise Source Locations.
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Appendix D Predicted Noise Emission Contours 

The noise emission contours figures are summarised in Table D.1. 

Table D.1 Noise Emission Contour Figure Summary 

Period/Condition Figure 

Scenario 1 (Year 6) 

Day neutral D.1 

Day adverse D.2 

Night adverse (non-arid) D.3 

Night adverse (arid) D.4 

Scenario 2 (Year 23) 

Day neutral D.5 

Day adverse D.6 

Night adverse (non-arid) D.7 

Night adverse (arid) D.8 
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Figure

D.2

Scenario 1

Day - Adverse

Calculation 2.0m above ground.

See tablulated results for predicted noise levels at each receptor.
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Figure

D.3

Scenario 1

Night - Adverse (Non-Arid)

Calculation 2.0m above ground.

See tablulated results for predicted noise levels at each receptor.
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Figure

D.4

Scenario 1

Night - Adverse (Arid / Semi Arid)

Calculation 2.0m above ground.

See tablulated results for predicted noise levels at each receptor.
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Figure

D.5

Scenario 2

Day - Neutral

Calculation 2.0m above ground.

See tablulated results for predicted noise levels at each receptor.
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Figure

D.6

Scenario 2

Day - Adverse

Calculation 2.0m above ground.

See tablulated results for predicted noise levels at each receptor.

Levels Leq(15min)
(Free Field)
in dB(A)

= 20.0
= 25.0
= 30.0
= 35.0
= 40.0
= 45.0
= 50.0
= 55.0

Signs and symbols

Point receiver

Point source

Line source

W:\9400\9461 - 0129 Saint Elmo\Model\SoundPLAN\Copy of 9461R01V01\Figure D.6r.sgs



St Elmo

Argyle

Burwood
Lindfield

Garomna

576000

576000

579000

579000

582000

582000

585000

585000

588000

588000

591000

591000

594000

594000

597000

597000

600000

600000

603000

603000

606000

606000

609000

609000

77
10
00
0 7710000

77
13
00
0 7713000

77
16
00
0 7716000

77
19
00
0 7719000

77
22
00
0 7722000

77
25
00
0 7725000

77
28
00
0 7728000

77
31
00
0 7731000

77
34
00
0 7734000

77
37
00
0 7737000

77
40
00
0 7740000

St Elmo Vanadium Project
Project Number: 9461 

Figure

D.7

Scenario 2

Night - Adverse (Non-Arid)

Calculation 2.0m above ground.

See tablulated results for predicted noise levels at each receptor.
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Figure

D.8

Scenario 2

Night - Adverse (Arid / Semi Arid)

Calculation 2.0m above ground.

See tablulated results for predicted noise levels at each receptor.
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