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1. Introduction
The Environmental Management Division of the Saunders Havill Group was engaged by Adani Mining Pty Ltd to
respond to the 2009 MCU Concurrence Agency Policy for works associated with the Moray Downs Quarry site on
Moray Carmichael Boundary Road, Clermont. A Response to the Regional Vegetation Management Code (RVMC)
to clear remnant vegetation associated with Extractive Industry that is not in a key resource area is provided with
this application. The purpose of the quarry is to provide structural material for the Carmichael Coal Mine and Rail
Project.

This report addresses Assessment Table F-2 (refer herein to Table 2) of the Concurrence Agency Policy for Material
Change of Use (MCU) – version 2, 2009 as the proposed clearing is in Least Concern remnant vegetation. A response
to Part Xb of the Regional Vegetation Management Code for Brigalow Belt and New England Tablelands Bioregion
(refer herein to Table 3) is provided. Please see Appendix A for the Property Vegetation Management Plan.

The total area of disturbance is approximately 69.52 ha. Contextually, the assessment site is located approximately
120 kilometres North-West of Clermont (Refer to Figures 1 & 2). The surrounding land use is rural.

1.1. Key Site Details

Table 1: Property Summary

Address Moray Downs, Moray Carmichael Boundary Road, Clermont

RPD Lot 662 on PH1491

Area 69.52 ha (Quarry)

Local Government Area Isaac Regional Council

Planning Scheme Belyando Shire Planning Scheme 2009

Local Plan Zoning Rural

Vegetation Management Act
1999 (VMA)

Least Concern RE 11.3.7 / 11.3.10 and non-remnant

Topography Gentle Undulating Rise

Existing Land Use Rangelands

Proposed Land Use Quarry / Extraction

Land Tenure Leasehold
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1.2. Background

This application covers the proposed Moray Downs Quarry and represents a site currently zoned Rural under the
Belyando Shire Planning Scheme 2009 (see Figure 3) where excavation cannot occur without clearing of vegetation
protected under the VMA. The location and extent of the required quarry were determined post extensive
geotechnical and environmental investigations across a range of potential sites. The Moray Downs Quarry site is
currently overlayed with a remnant vegetation polygon by Regional Ecosystem and Remnant Mapping Version 6.1
(see Section 2 Flora Assessment).

From Assessment Table 1 of the Concurrence Agency Policy for Material Change of Use (MCU) – version 2, 2009,
clearing as a result of the MCU in an area to which a PMAV category does not apply - vegetation shown on a regional
ecosystem or remnant map as remnant vegetation (1(b)) for Applications for any other purpose (e) requires
assessment against Criteria Table F-1 or F-2 of this Policy. As clearing is proposed in Least Concern vegetation only, a
response to Table F-2 (Clearing as a result of the MCU involves clearing of least concern regional ecosystems) is
provided (please see Section 3 Response to Criteria Table F-2 and Section 4 Response to the Regional Vegetation
Management Code).
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2. Flora Assessment
The proposed quarry site is predominantly in cleared land with scattered Flindersia dissosperma (Scrub
Leopardwood) and Acacia cambagei (Stinking Wattle) over a shrub layer of Atalaya hemiglauca (Whitewood) and
Carissa ovata (Currant Bush) and ground layer dominated by Pennisetum ciliare (Buffel Grass). Where it extends into
the remnant polygon to the South (Least Concern RE 11.3.7 / 11.3.10), mapped vegetation is characterised by
Corymbia clarksoniana (Long Fruited Bloodwood) with Eucalyptus brownii (Reid River Gum) and scattered
Corymbia dallachiana (Ghost Gum). Please see Appendix B for the full species list.

RE 11.3.7- Least Concern

Description Corymbia clarksoniana, C. tessellaris and C. dallachiana tall woodland to open-woodland (12 - 17 m
high). There is usually a low open-woodland tree layer (7 - 11 m high) dominated by species such as
Acacia salicina, Lysiphyllum hookeri or Grevillea striata. Occurs on levees and plains formed from
Quaternary alluvial deposits. Soils are usually deep uniform sands with minor areas of sandy red
earths. (BVG1M: 9e).

RE 11.3.10- Least Concern

Description Eucalyptus brownii grassy woodland. This unit usually occurs as a woodland of Eucalyptus brownii.
There is usually a grassy ground layer of Aristida spp., Chloris spp., Fimbristylis dichotoma, Eriachne
spp., Eragrostis spp. and Chrysopogon fallax. Areas subject to less intensive grazing or on better soils
contain Heteropogon contortus, Bothriochloa bladhii and Chrysopogon fallax. Occurs on Cainozoic
alluvial plains. (BVG1M: 17a) Major vegetation communities include: 11.3.10a: Palustrine wetland
(e.g. vegetated swamp). Eucalyptus brownii on closed depressions Occurs on closed depressions
(BVG1M: 17a). 11.3.10b: Floodplain (other than floodplain wetlands). Eucalyptus brownii on
floodplains (BVG1M: 17a)

Photo: Moray Downs Quarry Site Vegetation

Least Concern RE 11.3.7 / 11.3.10 is mapped within the southern portion of the quarry footprint by Regional
Ecosystem and Remnant Mapping Version 6.1 (Figure 4, next page).



11.3.7/11.3.10

11.3.25/11.3.37/11.3.1

11.3.5/11.3.1/11.3.3/11.3.10

11.3.7/11.3.10

11.3.7/11.3.10

7
5

7
3

9
7

0

7
5

7
3

9
7

0

¯

Legend

Isaac DCDB

Regional Ecosystem v6.1

Remnant vegetation containing

Endangered REs

Remnant vegetation containing

Of Concern REs

Remnant vegetation that is 

a Least Concern RE

0 100 200 300 400 50050 m

File ref.   6550 E 05 RE A

Layer Sources     DCDB, Places, Major Roads (DNRM 2012), RE v6.1 (DEHP 2012)

Project   Carmichael Coal Rail Project
Date    

[ GDA 1994 MGA Z55 ]

2/05/2013

1:10,000Scale (A4): 

Figure 4   Regional Ecosystem v6.1

THESE PLA NS HAVE BEEN PREPA RED FOR THE EXCLUSIVE USE

OF THE CLIENT. SAUNDERS HAVILL GRO UP CANNOT ACCEPT

REPONSIBILITY FOR ANY USE O F OR RELIANCE UPO N THE

CO NTENTS O F THESE DRAWING BY ANY THIRD PARTY.



saunders havill group page 10

environmental management
MCU Policy & RVMC Response

3. Response to Criteria Table F-2.
The following is a response to Criteria Table F-2. Performance requirements for ‘clearing as a result of the MCU involves clearing of least concern regional ecosystems’ as per
Concurrence Agency Policy for Material Change of Use (MCU) – version 2, 2009

Table 2: Criteria Table F-2

Performance requirement

PR F1
To regulate the clearing of vegetation in a way that ensures the conservation of regional ecosystems, clearing as a result of the MCU only occurs where the applicant has
demonstrated that the development has first avoided and minimised the impacts of the development.

Response
Extensive geotechnical and ecological surveys (including vegetation surveys) have been completed along and adjoining the alignment of Adani’s Carmichael Coal Mine and
Rail Project. This included the investigation of a large volume of properties for potential use to supply necessary quarry material for construction requirements of the rail and
mine facility. Through constraint analyses and detailed geotechnical review these quarry areas have been refined to the most suited locations relative to where the rail and
mine construction works are occurring. Through ground proofing, the Moray Quarry avoids clearing of remnant vegetation and where this is not possible clearing has been
limited to Least Concern Communities. Substantially more suitable quarry material is available in areas which would have required clearing of Of Concern and Endangered
communities, however, these have been avoided to minimise impacts.

PR F1 is achieved.

PR F2
Clearing as a result of the MCU assessed under this Table may occur only where the MCU meets:

a) Performance Requirements 2 to 10 of the relevant code, Part Xb for an extractive purpose
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Response
Please see Section 4 Response to the Regional Vegetation Management Code, below, which demonstrates how PR F2 is achieved.
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4. Response to Regional Vegetation Management Code
Table 1: Part Xb: Requirements for clearing for an extractive industry in an area that is not a Key Resource Area

Performance Requirement Comment

PR Xb.2:  Clearing is staged

To regulate the clearing of vegetation in a way that conserves remnant vegetation
that are regional ecosystems, does not cause land degradation, prevents the loss of
biodiversity and maintains ecological processes — clearing —
a) is staged in line with operational needs that restricts clearing to the current
operational area; and
b) is limited to the area from which material will be extracted within the term of the
permit; and
c) cannot occur until all required permits are obtained.

Clearing will be staged in line with operational needs. Refer to Appendix 1 for
detailed plans showing the proposed Quarry works.

PR Xb. 2 is achieved.

Performance Required Acceptable Solutions Comments

PR Xb.3:  Wetlands

To regulate the clearing of vegetation in a way
that prevents the loss of biodiversity and
maintains ecological processes — assessable
vegetation associated with any natural
significant wetland and/or natural wetland is
protected to maintain n—

a) water quality by filtering sediments, nutrients

AS Xb.3

Xb.3.1 Clearing does not occur —

a) in any natural wetland; and

b) within 100 metres from any natural wetland;
and

The site does not contain a wetland, nor is it in proximity to a
wetland.

PR Xb 3 is achieved.
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Performance Required Acceptable Solutions Comments
and other pollutants; and

b) aquatic habitat; and

c) terrestrial habitat.

c) in any natural significant wetland; and

d) within 200 metres from any natural significant
wetland.

PR Xb.4:  Watercourses

To regulate the clearing of vegetation in a way
that does not cause land degradation, prevents
the loss of biodiversity and maintains ecological
processes — assessable vegetation associated
with any watercourse is protected to maintain
—

a) bank stability by protecting against bank
erosion; and

b) water quality by filtering sediments, nutrients
and other pollutants; and

c) aquatic habitat; and

d) terrestrial habitat.

AS Xb.4

Xb.4.1

Clearing does not occur —

a) in any watercourse; and

b) within the relevant distance stipulated in Table
2, of each high bank of each watercourse.

The site does not contain a watercourse, nor is it in proximity to a
watercourse.

PR Xb 4 is achieved.
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5. Appendices
Appendix A

Property Vegetation Management Plan

Appendix B

Species List
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Figure 2-1: Location of Quarries 
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2.2 EXTRACTION METHODS  

Extraction for this project area is recommended to start by development of a linear rip face 

with dozer ripping and pushing material to stockpile, which then will be loaded via loader to 

road trains, which will haul the extracted material to the rail line. 

An extraction and schematic layout is shown in Figure 2-2. 

 

 Figure 2-2: Moray Stage 1 Extraction and Schematic Layout 
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2.3 SITE ACTIVITIES  

2.3.1 Equipment  

The following equipment will be used at the Moray Quarry, which is of concern for this 

assessment: 

1 x Bulldozer (D10T); 

1 x Loader (CAT980H); 

1 x Water truck (Mack 8x4 Wheeler); 

3 x ALLIGHT plants; 

1 x 10 kVA Genset; and 

2 x 75 tonne AB triple trucks (road trains). 

All the equipment listed above shall be used at the extraction site, with the exception of the 

75 tonne AB triple trucks (road trains) and water truck, which will travel to and from the 

extraction site. 

2.3.2 Operational Hours 

The quarry will operate 360 days per year and there is a wet weather contingency in the 

schedule. 

2.3.3 Transportation 

The Moray Quarry is to be developed as a potential western source of road construction and 

embankment materials for the rail corridor. Therefore, the extracted material will be hauled 

to the rail line construction site located north of the Moray Quarry. The haul road will be 40 

km/h speed limit and two (2) trucks will haul a maximum 2046 tonnes per day during peak 

production in September 2014. 

The number of trucks has been determined from the amount of haulage material, the 

distance travelled and expected turn-around times of loading/unloading. 

2.3.4 Production Schedule 

The expected Moray Quarry output is 652,000 tonnes over a 30-month operational life. The 

monthly output is shown in Figure 2-3, with the highest extraction of 66,697 tonnes 

expected to occur in September 2014. This schedule is subject to change with the 

construction schedule, delays in approvals or other factors impacting construction, which 

may extend the operating period of the Moray Quarry. 
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Figure 2-3: Expected Output by Month 

3. SITE DESCRIPTION 

3.1 LOCAL METEOROLOGY 

Local meteorology has been generated for the Moray Quarry using the 2006 database from 

The Air Pollution Model (TAPM), which is a 3-dimensional prognostic model developed and 

verified for air pollution studies by the CSIRO. (Figure 3-1). 

Winds occur predominantly from the northeast during spring and summer, often no greater 

than 5 m/s (18 km/h). In autumn and winter, the dominant winds occur from the southeast 

with the highest wind speed of 8 m/s (28 km/h). The cooler, drier air is characteristic of the 

dominant southeast winds of moderate strength, usually with long calm periods in the 

winter. 

 

Figure 3-1: Annual Wind Rose (2006) 

Local meteorology used in the modelling methodology is discussed in Section 5.2. 
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3.2 NOISE SENSITIVE RECEPTORS 

Figure 3-2 shows the location of the extraction site relative to the homesteads and 

Carmichael Road. The closest homesteads are: 

• Beenboona receptor located approximately 11.2 Km from the site; 

• Moray Downs receptor located approximately 900m from the extraction site and 

1.3Km from the Moray Carmichael Boundary Road upgrade. 

 

 

Figure 3-2: Closest Sensitive Receptors to the Site 
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4. REGULATORY FRAMEWORK & PROJECT CRITERIA 

When determining noise level criteria, the Isaac Regional Council refer to the Mackay, Isaac 

and Whitsunday Regional Plan (2012), which lists the following legislative documents and 

guidelines:  

Environmental Protection Act 1994; 

Environmental Protection Regulation 2008; 

Environmental Protection (Noise) Policy 2008 (EPP); and 

State Planning Policy 5/10: Air, Noise and Hazardous Materials. 

4.1 CONSTRUCTION AND OPERATION 

The Environmental Protection (Noise) Policy 2008 (EPP Noise) is designed to protect the 

acoustic environment for health and well-being. Section 8 and Schedule 1 of the EPP (Noise) 

outlines these acoustic quality objectives as shown in Table 4-1. 

 Table 4-1: EPP (Noise) Acoustic Quality Objectives for Dwellings  

Sensitive Receptor Time of Day 

Acoustic Quality Objectives 

(measured at receptor) dB(A) Environmental Value 

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

Dwelling (outdoor) Daytime & evening 50 55 65 Health & Wellbeing 

Dwelling (indoor) 
Daytime & evening 35 40 45 Health & Wellbeing 

Night-time 30 35 40 Sleeping 

The time periods referred to in the EPP (2008) are defined as: Day: 7 am to 6 pm, Evening: 6 pm to 10 pm, 

Night: 10 pm to 7 am 

The strictest Acoustic Quality Objectives applicable to this Project are the Dwelling (indoor) 

values. In order to predict the outdoor levels, a façade transmission loss of 7 dB(A) has been 

applied. As such, the noise limits applicable to the projects are presented in Table 4-2. 

Table 4-2: Noise Criteria Applicable to the Project 

Sensitive Receptor Time of Day 

Noise Limit (measured at the 

receptor) dB(A) Environmental Value 

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

Dwelling (outdoor) Daytime & evening 50 55 65 Health & Wellbeing 

Dwelling (outdoor noise level 

to comply with indoor 

Acoustic Quality Objective) 

Daytime & evening 42 47 52 Health & Wellbeing 

Night-time 37 42 47 Sleeping 

The LAeq,Adj,1hr and the LA1,Adj,1hr acoustic parameters described in the Acoustic Quality 

Objectives are appropriate for considering the noise emissions associated with continuous 

noise sources and time-varying noise sources respectively. 
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5. METHODOLOGY 

5.1 NOISE PREDICTION SOFTWARE  

The prediction of noise will be modelled using SoundPLAN noise modelling software. For this 

assessment, the CONCAWE prediction methodology has been used to take into 

consideration the weather conditions at the site. The frequency of temperature inversions 

has been determined by obtaining the weather conditions at the proposed Project site from 

The Air Pollution Model (TAPM), which uses detailed meteorological data from the Bureau of 

Meteorology (BOM), land use and terrain data to produce complex wind fields that account 

for large and short scale meteorological effects. 

5.2 METEOROLOGICAL CONDITIONS  

The weather conditions for the site at night-time (18:00-07:00 hours) during the winter 

months and annual conditions have been analysed. It was determined that the worst-case 

conditions (Stability Class F) occur for 30% of the time during the year. 

The wind roses for each season were analysed and for the whole year and it has been 

determined that wind speeds do not occur at or below 3 m/s for more than 30% in any 

season or full year between any source-to-receiver. As a result, wind was not included in the 

prediction methodology, as it is not considered to be a feature at this site. 

5.3 MODELLED SOUND POWER LEVELS 

The significant construction and operational noise sources used for this assessment are 

identified in Table 5-1. The noise sources have been obtained from Vipac’s own database of 

noise emissions. 

Table 5-1: Sound Power (LW) of the Noise Sources used in Noise Modelling 

Noise source Sound Power Level, LW / LAmax in dB(A) 

CAT D10T Bulldozer 121 / 125 

CAT 980H front end loader 117 

Mack 8x4 wheeler water truck 112 

ALLIGHT mobile lighting towers 107 

10kVA enclosed genset 87 

75 tonne AB triple trucks (road trains) 
112 (Travelling) 

118 (dumping load) 

6. EXISTING NOISE ENVIRONMENT 

The existing noise environment has been determined through unattended ambient noise 

monitoring between 27
th

 March and 4
th

 April 2013. The noise monitoring locations have 

been identified as Moray Downs. 

6.1 NOISE MEASUREMENT EQUIPMENT 

The measurements were carried out using one 01db-Metravib DUO environmental noise 

loggers at Moray Downs, approximately 1 km south-east of the Moray Downs Quarry. 
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Table 6-1: Noise Measurement Parameters 

Measurement Details Moray Downs 

Weighting A 

Measurement Parameters 60 and 15 minute 

Microphone height 1.5 m 

Location & Position 
-21° 57.057, 146° 37,982 

Free field – mixture of soft and hard ground 

Last Date of Lab Calibration 27/6/2012 

Site Calibration 94 dB(A) pre/post measurement 

6.2  WEATHER CONDITIONS DURING NOISE MEASUREMENTS 

The weather observations during the noise measurement period were obtained from the 

Bureau of Meteorology for the Emerald, located on Emerald Airport (station number 

035264). During this time no rainfall was recorded as shown below in Table 6-2. 

Table 6-2: Weather Observations During Noise Monitoring Period 

Date 

9:00 AM 3:00 PM Daily  

Temp (°C) Direction 
Speed 

(km/h) 
Temp (°C) Direction 

Speed 

(km/h) 

Rainfall 

(mm) 

27/3/2013 24.9 ESE 17 30.8 ENE 19 0 

28/3/2013 24.9 ESE 17 30.9 E 17 0 

29/3/2013 24.2 NNE 11 30.8 ESE 17 0 

30/3/2013 25.5 E 7 31.0 NE 15 0 

31/3/2013 24.8 N 13 31.3 NNE 15 0 

1/4/2013 21.8 ESE 13 26.5 NE 9 0 

2/4/2013 24.6 SE 20 30.0 E 15 0 

3/4/2013 24.6 SSE 13 30.5 ENE 11 0 

4/4/2013 24.1 ESE 15 30.3 E 11 0 

The Pasquil stability classes during monitoring period could not be accurately determined, as 

cloud cover data is not collected during the night-time period. 

6.3 NOISE MONITORING DATA 

Table 6-3 provides the noise monitoring results for all of the days captured at each location. 

It should be noted that all of the monitoring locations are free-field positions. The noise 

monitoring data for individual days is shown in tabulated and graphical form in Appendix B.  

Table 6-3: Summary of Noise Monitoring Results 

Noise Descriptor 
Moray Downs 

Day (07:00-18:00) Evening (18:00-22:00) Night (22:00-07:00) 

LAeq (Average) 47.5 44.4 41.5 

LAeq, 1 Hour (Max)  53.4 46.5 48.1 

LA90 (Average) 30.6 36.8 27.0 

LAmax (24 hour) 79.0 
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7. NOISE IMPACT ASSESSMENT 

The predicted noise levels contained within this Section are based on the maximum output 

of 66,697 tonnes, which is scheduled to occur in September 2014, as shown in Figure 2-3. 

7.1 MORAY QUARRY ACTIVITIES 

Regardless of the quarry output, the majority of noise sources will remain constant 

throughout the life of the Moray Quarry. These sources will be around the quarry and 

generally be operating for 100% of the time. As such, the noise from these activities has 

been predicted separately to provide a worst-case scenario for the extraction activities.  

The predicted noise levels are presented in Table 7-1 for neutral weather conditions. The 

noise contour maps for night-time noise levels are shown in Appendix C. 

Table 7-1: Predicted LAeq,Adj,1hr Noise Levels – Neutral Weather 

Sensitive 

Receptor 

LAeq,Adj,1hr Noise 

Criteria (outdoor)* 

Predicted Noise Levels (dB LAeq,Adj,1hr) Outdoor Complies 

with 

LAeq,Adj,1hr 

Criteria 

Extraction 

Activities Only 
Haul Road Only 

Combined 

Noise Levels Day Night 

Beenboona 42 37 14 2 14 YES 

Moray Downs 42 37 44 25 44 NO 

*
 A facade transmission loss of 7 dB(A) taken into consideration to evaluate the outdoor noise level based on 

indoor Acoustic Quality Objectives. 

Based on the results from Table 7-1, the predicted noise levels marginally exceed the day-

time LAeq,Adj,1hr noise criteria by 2 dB(A) at Moray Downs. The exceedance at night-time is 7 

dB(A). 

Noise predictions were also conducted for adverse weather. Results are shown in Table 7-2. 

Table 7-2: Predicted LAeq,Adj,1hr Noise Levels – Adverse Weather   

Sensitive 

Receptor 

LAeq,Adj,1hr Noise 

Criteria (outdoor)* 

Predicted Noise Levels (dB LAeq, 1hour) Complies 

with 

LAeq,Adj,1hr 

Criteria 

Extraction 

Activities Only 
Haul Road Only 

Combined 

Noise Levels Night 

Beenboona 37 21 8 21 YES 

Moray Downs 37 47 27 47 NO 

*
 A facade transmission loss of 7 dB(A) taken into consideration to evaluate the outdoor noise level based on 

indoor Acoustic Quality Objectives. 

Based on the results from Table 7-2, the predicted noise levels exceed the night-time 

LAeq,Adj,1hr noise criteria by 10 dB(A) at Moray Downs. 

Conservative LAmax noise levels were calculated for adverse weather conditions (i.e. 

temperature inversions) to compare with the LA1,adj,1hr Acoustic Quality Objective outdoor. 

The results are shown in Table 7-3. 
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Table 7-3: Predicted LAmax Noise Levels During Temperature Inversions 

Sensitive Receptor 

LA1,1hr Noise 

Criteria 

(outdoor)* 

Predicted Noise Levels (dB LAmax) 

LA1,Adj,1hr
**

 

Source with 

Highest Noise 

Level 

Complies with 

LA1,Adj,1hr criteria 
Night 

Beenboona 47 25 Dozer YES 

Moray Downs 47 50 Dozer NO 

*  
A facade transmission loss of 7 dB(A) taken into consideration to evaluate the outdoor noise level based on 

indoor Acoustic Quality Objectives. 

**
Conservative LAmax descriptor used instead of LA1 in the assessment. 

Table 7-3 shows that under the worst-case noise propagation, the maximum noise levels are 

expected to exceed the LA1,Adj,1hr noise criterion. 

Noise predictions also indicated that the maximum noise levels would also exceeded under 

neutral weather conditions, at 48 dB(A) at Moray Downs. 

7.2 CUMULATIVE IMPACTS 

During the excavation of the Moray Quarry, activities associated with North Creek and Back 

Creek South will also be occurring at the same time. Moray, North Creek and Back Creek 

South will have peak production months that are close to each other.  

The peak production months for the quarries are as follows: 

• Moray Quarry – September 2014; 

• North Creek – September 2014; 

• Back Creek South – August 2014. 

The distances between the Moray and the other quarries are significant, except from North 

Creek, as shown in Table 7-4. 

Table 7-4: Approximate distances to Moray Quarry and Moray Downs homestead 

Quarry Distance from Moray Quarry Distance from Moray Downs homestead 

North Creek 3.7 km 4 km 

Back Creek South 38 km 37 km 

Borrow 7 38 km 36.5 km 

Disney 38 km 38 km 

Given the production schedules, the distances between the extraction sites and the distance 

of noise receptors to haul roads, it is expected that cumulative noise impacts between 

Moray, North Creek and Back Creek South may occur. 

To allow for the possibility that the peak production months of these quarries may coincide, 

a worst-case calculation was made, which combines the peak production predictions for 

these quarries. The results are shown in Table 7-5 for neutral weather conditions. 
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Table 7-5: Cumulative LAeq,Adj,1hr Noise Impacts (Neutral Weather) 

Sensitive Receptor 

LAeq,Adj,1hr Noise 

Criteria 

(outdoor)* 

Predicted Noise Levels (dB LAeq,Adj,1hr) 

Outdoor 
Complies 

with 

LAeq,Adj,1hr 

Criteria 

Extraction 

Activities 

Only 

Haul Road 

Only 

Combined 

Noise Levels Day Night 

Cassiopeia 42 37 17 31 31 YES 

Middle Creek 42 37 27 15 27 YES 

Moray Downs 42 37 44 34 45 NO 

Twin Hills 42 37 25 18 26 YES 

Urella 42 37 28 25 29 YES 

*
 A facade transmission loss of 7 dB(A) taken into consideration to evaluate the outdoor noise level based on 

indoors Acoustic Quality Objectives. 

Based on the results in Table 7-5, the predicted noise levels exceed the day-time and night-

time LAeq,Adj,1hr noise criteria by 3 dB(A) and 8 dB(A), respectively, during neutral weather 

conditions, at Moray Downs. The exceedance is caused by the extraction activities at the 

Moray Downs Quarry. Back Creek South and North Creek have negligible contribution 

towards the exceedance at Moray Downs.  

Table 7-6 shows the results of the cumulative impact assessment for adverse weather 

conditions. 

Table 7-6: Cumulative LAeq,Adj,1hr Noise Impacts – Adverse Weather 

Sensitive Receptor 

LAeq,Adj,1hr Noise 

Criteria 

(outdoor)* 

Predicted Noise Levels (dB LAeq,Adj,1hr) 

Outdoor 
Complies 

with 

LAeq,Adj,1hr 

Criteria 

Extraction 

Activities 

Only 

Haul Road 

Only 

Combined 

Noise Levels Night 

Cassiopeia 37 25 33 34 YES 

Middle Creek 37 32 21 32 YES 

Moray Downs 37 47 36 47 NO 

Twin Hills 37 31 23 31 YES 

Urella 37 32 28 34 YES 

*
 A facade transmission loss of 7 dB(A) taken into consideration to evaluate the outdoor noise level based on 

indoors Acoustic Quality Objectives. 

Based on the results in Table 7-6, the predicted noise levels exceed night-time LAeq,Adj,1hr 

noise criteria by 10 dB(A) during neutral weather conditions, at Moray Downs. The 

exceedance is caused by the extraction activities at the Moray Downs Quarry. Material 

haulage from Back Creek South has an important contribution towards the noise levels at 

Moray Downs, however, extraction processes at Moray Downs is dominant. 

The noise contribution from the North Creek Quarry is negligible.  

7.3 SUMMARY OF RESULTS OF MORAY QUARRY 

This assessment has reviewed the maximum output of the Moray Quarry. Based on Vipac’s 

noise predictions, the combined noise levels for extraction activities and haul road 

movements during maximum output are expected to exceed outdoor day-time and night-

time LAeq,Adj,1hr by 2 dB(A) and 7 dB(A), respectively, under neutral weather conditions. 

The LAeq,Adj,1hr noise criteria may be exceeded at Moray Downs by 10dB(A), during adverse 

weather conditions. 
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The LA1,Adj,1hr noise criteria is expected to be exceeded by 3 dB(A) under adverse weather 

conditions. 

A cumulative noise assessment indicated that when the North Creek, Moray and Back Creek 

South quarries operate simultaneously, the day-time LAeq,Adj,1hr noise criteria may be 

exceeded by up to 3 dB(A) and the night-time LAeq,Adj,1hr noise criteria may be exceeded by up 

to 7 dB(A), under neutral weather conditions. The exceedances are caused by extraction 

activities at the Elgin North Quarry and the Moray Quarry. 

Under adverse weather conditions, the night-time LAeq,Adj,1hr noise criteria may be exceeded 

by up to 10 dB(A). The exceedances are caused by extraction activities at the Moray Quarry. 

It is important to note that the Moray Quarry is likely to have a negligible noise impact on 

noise sensitive receptors, other than Moray Downs. However, the transportation of 

materials from Back Creek South could have an important noise impact on Moray Downs. 

8. NOISE MITIGATIONS 

This section outlines the potential mitigation options available to reduce noise at sensitive 

receptors.  

8.1 NOISE MANAGEMENT 

Noise predictions indicated that exceedances could be expected at the closest sensitive 

receptors to the Moray Quarry, due to the operation of the Moray Quarry alone and in 

combination with other quarries.  

Vipac has been advised that it is unlikely that the Moray Downs homestead will be occupied 

at the commencement of activities at the Moray Quarry. In the event that the homestead is 

occupied, Vipac expects Adani to work with the occupiers to ensure that noise impacts from 

Moray Quarry activities are minimised. 

Furthermore, a noise management plan, which includes the following items, could be 

applied to reduce noise impact at Moray Downs: 

• Do not operate the Moray Quarry at night. If this is not possible, modify the 

production schedule so that the peak months of the Moray Quarry occur in summer, 

to avoid temperature inversions. However, noise exceedances are still expected 

during the daytime; 

• Use a wheeled dozer instead of a tracked dozer;  

• Select a dozer that has all the latest noise reduction technologies applied, in other 

words, “buy new”; 

• Modify the production schedule of Moray, North Creek and Back Creek South, so that 

the peak production months for the quarries are as far apart as possible; 

• Re-assess the haul road design, with view to minimizing compression breaking of 

trucks (apply appropriate signage on the road) and minimizing gradients; 

• Reduce the peak monthly outputs; 

• Liaise with property owners and explain the temporary nature of the Project, to 

minimize noise complaints; 
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• If a noise complaint is received, conduct noise monitoring to determine if the noise 

criteria is being exceeded and if further noise mitigations can be applied; 

• Consider noise mitigation options at noise sensitive receptors, if noise exceedances 

do occur and are ongoing. 

8.2 GENERAL NOISE CONTROL MEASURES 

There are many general measures that can reduce noise levels at the source such as: 

• Applying a ‘buy quiet’ policy when selecting quarry equipment; 

• Avoiding unnecessary revving of engines and switch off equipment when not 

required; 

• Keeping haul routes well maintained; 

• Ensure that all operators of plant and haul trucks do not drive aggressively and horn 

use is limited;  

• Minimise the drop heights of materials; 

• Start-up plant and vehicles sequentially rather than all together; 

• Audible reversing warning systems on mobile plant and vehicles should be of a type 

which, whilst ensuring that they give proper warning, have a minimum noise impact 

on persons outside sites.  When reversing, mobile plant and vehicles should travel in 

a direction away from sensitive receptors whenever possible;  

• As far as reasonably practicable, sources of significant noise should be enclosed.  The 

extent to which this can be done depends on the nature of the machine or process to 

be enclosed and their ventilation requirements; 

• Plant should always be used in accordance with manufacturers’ instructions.  Care 

should be taken to site equipment away from noise sensitive areas.  Where possible, 

loading and unloading should also be carried out away from such areas;  

• Machines such as cranes that might have intermittent use should be shut down 

between work periods or should be throttled down to a minimum. Machines should 

not be left running unnecessarily, as this can be noisy and wastes energy; 

• Plant from which the noise generated is known to be particularly directional should, 

wherever practicable, be orientated so that the noise is directed away from noise-

sensitive areas; and   

• Acoustic covers to engines should be kept closed when the engines are in use and 

idling.  
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9. CONCLUSION 

Vipac completed noise predictions to determine the potential noise impacts from the Moray 

Quarry activities based on the worst-case scenario of 66,697 tonnes of material being 

extracted in September 2014. The noise assessment has considered the extraction and 

hauling activities separately and in combination.  

Given the temporary nature of the operations, we expect that the equipment to be used will 

be second hand rather than new equipment. It is therefore unknown if any plant will include 

any noise control options, such as low-noise tyre tread designs for road trains, high 

performance silencers for machines or sound absorbing panels around the power house of 

excavators. Without this knowledge, the sound power level of machines and their location in 

the computer model were chosen conservatively to model a worst-case scenario. 

Predictions for the combined activities have indicated that exceedances to the LAeq,Adj,1hr 

noise criteria can be expected for the day-time and night-time periods, during the maximum 

output of the Moray Quarry alone. 

A cumulative noise assessment was conducted to include the operation of the North Creek 

Quarry, Moray Quarry and Back Creek South Quarry. 

Exceedances of the day-time and night-time LAeq,Adj,1hr noise criteria were found when the 

other quarries operate at the same time as the Moray Quarry. The extraction activities at the 

Moray Quarry are the dominant noise source. Noise emissions of haulage from the Back 

Creek South Quarry were found to contribute to the noise levels at Moray Downs, where 

noise exceedances of the LAeq,Adj,1hr noise criteria was found, however, they were not found 

to cause an exceedance on their own. 

Recommendations were provided in this report to mitigate the noise impacts. 

This report addressed the cumulative noise emissions from the Back Creek South Quarry, 

Moray Quarry and North Creek Quarry which are to be operated by Adani. 

It is important to note that the Moray Quarry is likely to have a negligible noise impact on 

noise sensitive receptors, other than Moray Downs. Vipac has been advised that it is unlikely 

that the Moray Downs homestead will be occupied at the commencement of activities at the 

Moray Quarry. In the event that the homestead is occupied, Vipac expects Adani to work 

with the occupiers to ensure that noise impacts from Moray Quarry activities are minimised. 

Overall, the operational life of the Moray Quarry is two years and any perceived impacts 

would be temporary in nature. 
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APPENDIX A: GLOSSARY 
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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 not equally sensitive to all frequencies.  

dB(A) – the A-weighted 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. 

L10 – level that is equal to or exceeded for 10% of the time interval considered in the absence 

of the noise under investigation.  The L10 is considered to be representative of road traffic 

noise.  The A-weighted background level is denoted as LA10. 

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 

Max LpA,T  A-weighted maximum instantaneous sound pressure level, obtained using 

time weighting F  

Min LpA,T  A-weighted minimum instantaneous sound pressure level, obtained using 

time weighting F  

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

averaging of the maximum levels of the noise under investigation -  

LAmax,adj,T  A-weighted sound pressure level, obtained using time-weighting F, and 

arithmetically averaging the maximum levels of the noise under investigation, 

during time interval ’T’ and adding adjustments for tonality and impulsiveness  

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

of the minimum levels of the noise under investigation   

LAbg,T  A-weighted sound pressure level, obtained using time weighting F and 

arithmetically averaging the lowest levels of the ambient sound pressure 

level, during time interval T  

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

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

watts. 

Vibration – oscillating motion of matter about a fixed equilibrium position. 
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B.1 MORAY DOWNS NOISE MONITORING DATA 

 

Table B-1: Noise Descriptors Measured at Moray Downs 

Descriptor 
Date 

27/3/13 28/3/13 29/3/13 30/3/13 31/3/13 1/4/13 2/4/13 3/4/13 4/4/13 

LA10, 18hr (6am to 12am) -  45.1 45.2 46.0 44.9 38.7 41.5 45.8 47.7 

LA90, 8hr (10pm to 6am) 28.0 27.9 28.4 32.8 30.7 16.7 30.3 25.6 24.2 

LAmax (24hr) - 76.2 77.4 68.4 81.6 73.8 94.3 78.2 82.2 

LAeq,Avg(7am to 6pm) - 46.2 48.6 45.1 47.5 46.4 49.7 48.0 48.2 

LAeq,Avg (6pm to 10pm) 43.6 43.7 44.8 42.0 43.9 44.4 46.3 48.0 42.9 

LAeq,Avg (10pm to 7am) 41.6 39.8 39.7 42.1 40.3 38.3 43.9 48.2 40.0 

LAeq,Max 1hr (7am to 6pm) - 51.2 55.4 50.1 55.5 51.5 58.8 53.6 50.7 

LAeq,Max 1hr (6pm to 10pm) 44.7 45.6 45.9 42.7 46.0 50.2 48.0 51.8 43.8 

LAeq,Max 1hr(10pm to 7am) 47.4 44.6 44.1 47.6 46.6 45.5 51.7 57.5 47.7 

LA90,Avg,1hr (7am to 6 pm)  - 30.9 29.3 30.5 29.7 27.5 28.8 32.5 35.9 

LA90,Avg , 1hr(6 pm to 10pm) 37.9 38.8 39.6 37.9 38.6 19.4 40.8 39.9 38.4 

LA90,Avg, 1hr(10pm to 7am) 27.7 27.6 28.1 31.7 30.0 17.0 30.1 25.9 24.7 

 

Figure B-1: Moray Downs Noise Monitoring Data  
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Figure C-1: Moray – All Quarry Activities 
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Figure C-2: Moray – All Activities Except Haul Roads 
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Figure C-3: Moray – Haul Roads Only 
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