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Rock will be extracted from the quarry area using a small bulldozer and excavator to retain the 
engineering integrity of the rock. The rock will be of low to moderate strength and should be 
capable of producing material of California Bearing Ratio (CBR) 15+ standard. The current 
recoverable volume based on an extraction depth of ten metres, is listed below in Table 4-2. 
Nevertheless, it is expected that only 603,000 t of this material will be extracted for current 
infrastructure requirements. 

Table 4-2 Anticipated extraction volumes 

Density (t/m3) Estimated Volume 
(10 m  Extraction Depth) Tonnes (t) 

2.0 1,616,000 3,232,000 

4.4.2 Soils 

The Geological Survey of Queensland Interactive Resource Tenure Map broadly defines the soils 
regional to the North Creek Quarry area to comprise red massive earths, associated with 
undulating lands with high gravelly ridges. These soil classifications are primarily based on 
desktop level interpretation of available geological, aerial and geomorphological information due 
to a lack of physical mapping at the local scale.   

Land use in the Central Queensland area, prior to the recent boom in mining activity has primarily 
been for agricultural/pastoral purposes, and consequently meaningful information on soils is 
available from land management studies undertaken for the area. The Queensland Department of 
Primary Industries (DPI) has undertaken land management studies aimed at identifying and 
grouping areas with similar physico-geographical and pedological properties directed towards 
sustainable development. DPI groups areas at a local scale into two divisions according to land 
management requirements for specific land types; Land Resource Area (LRA) and Agricultural 
Management Unit (AMU) (Thwaltes and Maher, 1993). LRA are broad landscape units that have 
been mapped and grouped for different soils developed from related geological units with 
recurring patterns of topography and vegetation. AMU further separates the LRA units into groups 
of soil with similar landforms, vegetation and agricultural potential that require similar 
management requirements. Each LRA can contain multiple AMUs. 

The North Creek Quarry area falls within the Central Highlands (Figure 4-6), which at a regional 
scale comprises four LRAs. Each LRA, in turn comprises of numerous AMUs. Given that AMUs 
provide a better description of the productivity potential of the land, AMU’s also provide a more 
rigorous assessment of the potential impacts that may arise as a result of soil disturbance and 
further allows the development of appropriate safeguards to return the land to productivity, 
following disturbance.   

Table 4-3 provides a summary of the common AMUs associated with each LRA for areas regional 
to the North Creek Quarry. Description of each AMU is provided in Figure 4-6, which shows that 
the dominant flora type together with surface soils can be used as relatively quick field guide to 
identify the types of soils present in the area. A description of AMU’s regional to the North Creek 
Quarry.  
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1. Background 

1.1 Introduction 

TTM Consulting has been engaged by Adani undertake a Traffic and Pavement Impact Assessment 

in support of an Extension of Use application for an existing quarry. North Creek Quarry is 

described as Lot 2 on SP119925 (‘the site’), as shown in Figure 1.1. It is understood that a 

Development Application will be lodged with Isaac Regional Council (IRC), with the Department of 

Transport and Main Roads (DTMR) as a concurrence agency. 

1.2 Scope 

This report investigates the transport aspects associated with the proposed development. The 

scope of the transport aspects investigated includes: 

 Identification of likely traffic volumes, distribution and composition from the future 

development; 

 Identification of likely traffic impact of development on the public road network; 

 Identification of likely pavement impact of development on the public road network; 

 Road upgrades to be provided to mitigate the impact of the proposed development on 

the external road network, if any; and 

 Access configuration to provide efficient and safe manoeuvring between the site and the 

public road network. 
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Figure 1.1: Site Location  

This report investigates the transport aspects associated with the set up and on-site operations of 

North Creek and associated quarries only. This report does not include an assessment of the 

following: 

 Fuel requirements for haulage activities. Fuel for haulage activities will utilise a centrally 

located fuel farm which will be shared with other uses involved with mining and rail 

operations. This fuel farm will be assessed within the EIS for the Carmichael Coal Mine 

and Rail Project; 

 Construction or use of haul road / rail maintenance road. This will be assessed with 

specific applications regarding the Carmichael Rail Project, including any interim use of a 

haulage facility crossing state or local roads; 

 Use of North Creek and associated quarries for commercial activities not related to the 

Carmichael Coal Mine and Rail Project. The use of these quarries is primarily for the 

construction of this project with a cumulative 1Mtpa of material required per year after 

this period; and 

 The ultimate layout of the Gregory Development Road / Elgin Road intersection or 

alignment of Elgin Road.  

 

Site Location 
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To assess the proposed transport arrangements, the development plans have been assessed 

against the following guidelines and planning documents: 

 Belyando Shire Planning Scheme; 

 Department of Transport and Main Roads Road Planning and Design Manual; and 

 Department of Transport and Main Roads Guidelines for Assessment of Road Impacts of 

Development (GARID). 

1.3 Methodology 

TTM have reviewed development traffic movements to obtain a ‘Study Area’. Existing and 

proposed transport infrastructure within this study area was then investigated through desktop 

study, liaison with road authorities (IRC and DTMR) and a site visit on Tuesday 5th March 2013.  

Data obtained from road authorities includes road volume and composition data, accident data, 

road maintenance and rehabilitation information among other information. The site visit included 

a basic road condition assessment, intersection movement surveys and a site distance 

assessment.  

The traffic and pavement impacts of the proposed development within the study area were then 

assessed using principles in GARID. 

1.4 Proposed Development 

The development proposal is the expansion of existing quarry operations to 500,000 tonnes per 

annum (tpa). The existing quarry produces an insignificant output which will not be deducted 

from future operations to provide a robust assessment. Further information on the proposed 

quarry operations is provided in Section 5, with the site layout shown in Appendix A. 

North Creek Quarry will provide embankment fill for the rail line related to the proposed 

Carmichael Coal Mine. 

A review of quarry vehicle generation has identified traffic movements from the Gregory 

Development Road to North Creek Quarry, and movements from the Quarry to a haul road 

running adjacent to the proposed rail line. The study area as shown in Figure 1.2 therefore 

incorporates the Gregory Development Road and the route to the haul road / quarry via Elgin 

Road and Bulliwallah Road. 
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Figure 1.2: Study Area – North Creek Quarry 
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2. Existing Transport Infrastructure 

2.1 Introduction  

This Chapter provides a review of the existing transport infrastructure adjacent to the proposed 

development site, with Table 2.1 providing a summary of the key road characteristics.   

Table 2.1: Road Hierarchy & Road Characteristics  

Road 
Posted Speed 

Limit 
Road 

Characteristics 
AADT (Source) 

Road 
Authority and 

Status 

Elgin Road (Elgin Moray 
Road) 

80kph 
Gravel, 8m 

with 2 Lanes 
61 (IRC) 

IRC controlled, 
Local Road 

Bulliwallah Road 
(Moray Bulliwallah 
Road) 

80kph 
Gravel, 8m 

with 2 Lanes 
10 (IRC) 

IRC controlled, 
Local Road 

Moray Carmichael Road 
(Moray Carmichael 
Boundary Road) 

80kph 
Gravel, 8m 

with 2 Lanes 
56 (IRC) 

IRC controlled, 
Local Road 

Twin Hills Road 80kph 
Gravel, 4-5m, 

1 lane 
2 (Survey) 

IRC controlled, 
Local Road 

Gregory 
Developmental Road 
(Belyando Crossing to 
Peak Downs Highway) 

110kph 
Sealed, 8m 
with 2 lanes 

450 (DTMR) 

DTMR 
controlled, 

State Strategic 
Road 

The Council controlled roads do not have a posted speed limit and therefore 80kph has been 

adopted as the highest speed allowed on these gravel roads. Elgin Road is partially signed as 

20kph in the vicinity of a homestead immediately south of the intersection with Bulliwallah Road. 

Elgin Road and Bulliwallah Road vary in carriageway width from 6m to 10m, however are 

generally around 8m wide. Twin Hills Road is generally one lane construction, however some 

sections allow vehicles to pass each other. 

All intersections within the study area are 3 arm priority controlled intersections, with the 

exception of Gregory Development Road / Twin Hills Road / Avon Road intersection which is a 

four arm staggered intersection. The Elgin Road / Bulliwallah Road / Moray Carmichael Road 

intersection does not appear to have a specific priority route. 

Section 3 reviews the access routes and intersections in more detail. 
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2.2 Flooding, Disaster & Relief Review 

The Gregory Development Road crosses numerous floodplains and floodways, with instances of 

flooding close to the road at multiple locations for significant periods, which have caused multiple 

road closures. A 12km section of Gregory Development Road is included as part of the 

Reconstructing Mackay / Whitsunday – West Package. Works on this package started in April 2012 

and are expected to be completed late 2013, however the specific section of Gregory 

Development Road to be reconstructed is unknown. DTMR identified that during significant rain 

events they may restrict load limits on this road to protect the pavement. 

2.3 Public Transport  

School bus routes may utilise roads within the study area, particularly Gregory Development 

Road. During the site visit however, TTM did not see evidence of school bus routes or stops on 

these roads. There are no dedicated foot or cycle paths within the study area. 

2.4 Road Safety 

A review of crash data was undertaken for the section of Gregory Developmental Road between 

Clermont and Belyando Crossing, approximately 158 km in length. A summary of this data is 

shown in Table 2.2 with the data. The crash data reveals: 

 A total of 39 accidents over a 5 year period (includes non serious crashes for 3.5 years 

only); 

 87% were single vehicle crashes, and 13% were multi-vehicle crashes; 

 46% of accidents were single vehicle accidents where the vehicle left the carriageway; and 

 Fatigue was recorded as a contributing factor in 31% of the crashes, with driver 

inattention contributing to 18% of accidents. 

Table 2.2: Crash History – Gregory Developmental Road (2005-2009) 

Year Single Vehicle Multiple Vehicles Fatal Total 

2007 6 1 1 7 

2008 11 1 1 12 

2009 9 1 - 10 

2010 - 1 - 1 

2011 4 - 1 4 

2012 4 1 - 5 

Total 34 5 3 39 

Elgin Road experienced three single vehicle accidents during the above period which resulted in 

hospitalisations. No other vehicle accidents were recorded within the study area.   
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2.5 Road Planning & Scheduled Road Improvements 

TTM have reviewed the Queensland Transport and Roads Investment Program 2012-13 to 2015-

16 for the Mackay / Whitsunday region. It is understood that Gregory Development Road will be 

rehabilitated from 6km north of the Twin Hills Road intersection for a distance of approximately 

71km in a southerly direction. It is further understood signage will installed or replaced at the 

Gregory Development Road / Bowen Development Road intersection. 

Following a review of Council’s 2011-2012 budget, it is understood that the following roads were 

subject to being re-sheeted during this period: 

 Twin Hills Road; 

 Bulliwallah Road; and 

 Avon Road. 

2.6 Development and Mine Planning  

TTM are also involved in five other quarry applications within the local region as part of 

development of the Carmichael Coal Mine and Rail Project. The cumulative impact of these 

quarries within the study area will also be reviewed. DTMR have advised that other developments 

such as other mine projects do not have to be included in the cumulative impact review. 

It is understood that Elgin Road and Moray Carmichael Road will be upgraded, realigned and 

maintained by Adani as part of the Carmichael Coal Mine and Rail Project. This upgrade will also 

include the provision of turn treatments at the Gregory Development Road / Elgin Road 

intersection.  

TTM have been advised that discussions relating to contributions with DTMR for the Carmichael 

Coal Mine and Rail Project are still ongoing and may be influenced by the conclusions in this 

report.  

The ultimate layout of the upgraded Elgin Road is shown in Figure 2.1. It is understood that the 

Moray Carmichael Road / Bulliwallah Road intersection will be reconfigured for this upgrade with 

Bulliwallah Road forming the minor and northern leg of a standard T intersection. 
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Figure 2.1: Elgin Road / Moray Carmichael Road Upgrade 
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3. Access Route Review 

3.1 Gregory Development Road / Elgin Road Intersection 

The intersection layout is a typical priority 3-arm intersection as shown in Figure 3.1, with no turn 

treatments provided. This intersection has good visibility in both the north and south directions, 

with the following traffic and geometric attributes:  

 A posted speed limit of 110km/hr; 

 A 7 metre wide carriageway with 0.5m wide shoulders; 

 Minimum 350m site distance in each direction;  

 A wide 31 metre entry width to Elgin Road for large turning vehicles; 

 Elgin Road is sealed to 25.5m from Gregory Development Road; and 

 A cattle grid on Elgin Road, 35m from Gregory Development Road restricts movement at 

this location to one lane only.   

 

Figure 3.1: Intersection Site Photographs 
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3.2 Elgin Road / Twin Hills Road Intersection 

The intersection layout is a typical priority 3-arm intersection as shown in Figure 3.2, with no turn 

treatments provided. This intersection has good visibility in both the east and west directions, 

with the following traffic and geometric attributes:  

 Speed limit not posted; 

 Elgin Road has a 7m wide gravel carriageway with grass verges; 

 Twin Hills Road has a 5m wide gravel carriageway with grass verges; and 

 Minimum 350m site distance in each direction.   

  

 

Figure 3.2: Intersection Aerial and Site Photographs 
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3.3 Elgin Road / Moray Carmichael Road / Bulliwallah Road 
Intersection 

The intersection layout is a non-standard 3-arm intersection. No turn treatments are provided at 

this intersection however the radius from each leg is wide enough to enable two-way traffic flow 

along each leg. The intersection is large and photographs do not adequately show the intersection 

geometry. Aerial imaging in this region is also poor and therefore Figure 3.3 only shows 

photographs of the intersection to each leg.  

This intersection has good visibility in both the north and south directions, with the following 

traffic and geometric attributes:  

 No posted speed limit; 

 Elgin Road (southern approach) narrows to 5m wide at a bridge / culvert immediately 

south of the intersection; 

 Moray Carmichael Road (western approach) and Bulliwallah Road (northern approach) 

are approximately 7m wide from the intersection; and 

 Minimum 150m site distance in each direction.   

   

 

Figure 3.3: Intersection Aerial and Site Photographs 
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3.4 Other Intersections 

There are other intersections along the access route (Elgin Road) with Mt Gregory Road and 

Walthum Road. These intersections are all gravel with the minor roads including a 3m wide 

carriageway, and minimum 200m sight distances in each direction.  

3.5 Elgin Road / Moray Carmichael Road / Bulliwallah Road 

These roads are gravel and generally 8m wide. The road geometry does not include any sharp 

curves or steep inclines and reasonable sight distance is provided along most of the route. There 

are a number of cattle grids between property boundaries which restrict the road to one lane. 

These cattle grids have advanced warning signs. There are also 4 one lane bridges along the route. 

These bridges also have advanced warning signage with give way controls on the western 

approach to provide priority. 
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4. Traffic Volumes 

4.1 Existing Peak Hour Volumes 

DTMR have provided 2012 Annual Average Daily Traffic (AADT) data for the Gregory Development 

Road. A summary of this traffic data is provided in Appendix B.  

TTM conducted 24 hour intersection movement surveys at the following intersections on Tuesday 

5th March 2013: 

 Gregory Development Road / Elgin Road; 

 Gregory Development Road / Twin Hills Road / Avon Road; and 

 Elgin Road / Bulliwallah Road / Moray Carmichael Road. 

The peak hours were generally found to be 9:15-10:15am and 3:30-4:30pm. The level of truck (i.e. 

non-car) content on the Gregory Development Road was found to be 29%. The peak hour results 

of these surveys are shown in Figure 4.1. 

4.2 Future Year Traffic Growth 

It has been agreed with DTMR that a 10% growth is suitable for the 10 year design horizon (till 

2024) with a 5% growth rate for further assessment after this year. 
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Figure 4.1: Study Area Peak Hour Traffic 2013 
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4.3 Existing ESA’s 

Advice from DTMR identifies an ESA value of 3.2 per heavy vehicle for all roads other than the 

Bruce Highway. This ESA value will be used for all existing heavy vehicles noted within the study 

area. 

Table 4.1 provides the existing levels of ESAs on roads within the study area with the level of 

ESA’s based on existing traffic data noted in Table 2.1, with heavy vehicle composition based on 

DTMR and Council advice. 

Table 4.1: Existing ESAs within Study Area 

Road Number of Vehicles per Class ESA Total 

Daily Annual 

Gregory Development Road 450vpd with 28.7%HV @ 3.2 ESA / HV 413 150,700 

Elgin Road 61vpd with 35.7% HV @ 3.2 ESA / HV 69.7 25,400 

Moray Carmichael Road 56vpd with 53.5% HV @ 3.2 ESA / HV 95.9 35,000 

Bulliwallah Road 10vpd with 22.4% HV @ 3.2 ESA / HV 7.2 2,620 



 

Page 16 

  Carmichael Mine Project: North Creek Quarry Proposal 

© 2013 - TTM Consulting Pty Ltd                                                                                                    Reference No: 12SCT0107/01NC 

www.ttmgroup.com.au 

T: (07) 5479 2455  F: (07) 5479 3651  E: ttmsc@ttmgroup.com.au 

5. Quarry Operations 

5.1 Existing (Proposed) Quarry Site Operations 

The following existing operational parameters have been considered for the traffic and pavement 

impact assessments:  

 The expanded operations are intended for a short term period only (approx 1 year) at 

which time quarry operations on site will cease; 

 The site will operate 24 hours; 

 Typical annual quarry operations are 360 working days per year; 

 An AB Triple vehicle with an average payload of 75t will be used; 

 Truck movements will be split 50% in and 50% out during peak traffic periods; 

 It is predicted that there will be 2-4 staff working on site; and 

 The site peak traffic periods are between 07:00 and 08:00 and 16:00 and 17:00. 

5.2 Development Truck ESA Loading 

5.2.1 Haul Vehicles  

It is likely that a typical AB Triple will haul the material from the quarry. The payload will be 

approximately 75t for each vehicle. TTM have reviewed the “Review of Heavy Vehicle Axle Load 

Data – Information Paper” (NTC Australia, July 2005). This document provides ESA values for an 

unloaded A Triple vehicle (1.67 ESA / vehicle) and an equation to derive ESA values for various 

loads (9.2 ESA / vehicle with a 75t payload). 

The highest predicted annual haulage from North Creek Quarry will be 500,000t. Haulage will be 

restricted to the local road network and a private haulage road. Haulage from the North Creek 

Quarry will not access the SCR. The predicted daily level and peak hour number of trucks 

generated shown in Table 5.1. 

Table 5.1: Estimated Daily & Peak Hour Haul Vehicle Generation  

Tonnage/day 
Average 

tonnes per 
load 

Trucks in (load 
bearing) 

Trucks out (non 
load bearing) 

Total daily 
truck 

movements 

Peak hour truck 
movements 

Average: 957t 75 13 (120 ESA) 13 (22 ESA) 26 (142 ESA) 6 

Peak Month: 
2,046t 

75 28 (258 ESA) 28 (47 ESA) 56 (326 ESA) 12 

Based on the assumptions shown in Table 5.1 (combination of unloaded and loaded trips) the 

following calculations establish the daily and equivalent ESA’s generated annually: 

 Average Annual ESA: 26 daily two-way trucks = 51,120 ESA; and 

 Peak Annual ESA = 72,470 ESA (Maximum permissible haulage based on 500,000tpa). 
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5.2.2 Service Vehicles 

TTM have been advised that service vehicles for site set up and operation will be as indicated in 

Table 5.2. Traffic Reports for other quarry applications should be reviewed for detail regarding 

service vehicle movements for other individual quarries.  

Quarry operations may generate some additional minor and infrequent heavy vehicle 

movements, such as trucks collecting waste from site. These movements are however expected to 

be low in number and utilise smaller trucks, which would involve small ESA increases. Table 5.2 

includes conservative values for water and maintenance deliveries which should offset the non-

inclusion of these other heavy vehicles.  

Fuel requirements are based on 3,998L per week needed for North Creek Quarry and 257,685L for 

all quarries collectively. Fuel will be transported in B-doubles with a 50,000L capacity, with a 

conservative ESA value of 8 per delivery accounting for entry (loaded) and exit (unloaded) 

movements of each vehicle. It is reiterated that this fuel is for the operation of the quarry / 

quarries only and does not include haulage activities, which will be serviced via a communal fuel 

farm and assessed through the EIS for the Carmichael Coal Mine and Rail Project. 

Table 5.2: Estimated Number of Service Vehicles For Site Set Up and Operation 

Service 
Vehicles 

North Creek 
Deliveries 
(in + out 

movements) 

North 
Creek 

Deliveries 
(ESA) 

North 
Creek 

(Annual 
ESA) 

All Quarry 
Deliveries 
(in + out 

movements) 

All Quarry 
Deliveries 

(ESA) 

All Quarry 
(Annual ESA) 

Site Set up 10 30 30 400 1,200 1,200 

Operations: 
From 

Townsville 

Fuel: 1 per 
week 

Fuel: 4 per 
week 

Fuel: 208 
Fuel: 12 per 

week 
Fuel: 48 per 

week 
Fuel: 2,496 

Operations: 
From 

Mackay 

Water: 2 per 
week 

Maintenance: 
Negligible  

Water: 6 
per week 

Water: 
312 

Water: 12 per 
week 

Maintenance: 
14 per week 
Total: 26 per 

week 

Water: 36 per 
week 

Maintenance: 
42 per week 
Total: 78 per 

week 

Water: 1,872 
Maintenance: 

2,184 
Total: 4,056 

Total 
(Annual) 

166 trips  550 ESA 2,376 trips  7,752 ESA 

5.3 Site Truck Distribution 

TTM have consulted with Adani to determine likely distributions of quarry material. This includes 

not only the North Creek Quarry, but also all other quarries related to the Carmichael Coal Mine 

and Rail Project. The defined study area for North Creek Quarry includes the following road 

sections: 

 Gregory Development Road from Peak Downs Highway to Belyando Crossing: 

 Elgin Road;  

 Moray Carmichael Road from Elgin Road to the Mine Site; and 

 Bulliwallah Road from Elgin Road to the North Creek Quarry. 
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The anticipated truck distributions from the North Creek and associated quarries within this study 

area only are shown in Table 5.3. Route sections identified in this Table are shown in Figure 5.1. 

Heavy vehicles associated with site set up have been included in the route from the Peak Downs 

highway to provide a robust assessment (worst case scenario). 

Table 5.3: Key Service Vehicle Routes 

Haulage Routes North Creek 
Truck 

Distribution 
(VPD) 

Annual 
North 
Creek 
ESA’s 

 

All Quarry 
Truck 

Distribution 
(VPD) 

All Quarry 
Annual 
ESA’s 

 Key Routes 
Study 

Ref 

Elgin Road (Gregory 
Development Road to 
Back Creek) 

 Section 
A 

100% Service 
Vehicles (0.5) 

550 92% Service 
Vehicles (6.0) 

7,112 

Elgin Road (Back Creek to 
Twin Hills Road) 

 Section 
B 

100% Service 
Vehicles (0.5) 

550 70% Service 
Vehicles (4.5) 

5,394 

Elgin Road (Twin Hills 
Road to Elgin Pits) 

 Section 
C 

100% Service 
Vehicles (0.5) 

550 34% Service 
Vehicles (2.0) 

2,670 

Elgin Road (Elgin Pits to 
Bulliwallah Road) 

 Section 
D 

100% Service 
Vehicles (0.5) 

550 15% Service 
Vehicles (0.6) 

1,130 

Moray Carmichael Road 
(Bulliwallah Road to 
Moray Pit) 

 Section 
E 

- - 7% Service 
Vehicles (0.5) 

580 

Twin Hills Road (Elgin 
Road to Borrow 7  Access) 

 Section 
F 

- - 35% Service 
Vehicles (2.5) 

2,724 

Bulliwallah Road (Elgin 
Road to North Creek) 

 Section 
G 

100% Service 
Vehicles (0.5) 

550 7% Service 
Vehicles (0.5) 

550 

Gregory Development 
Road (Belyando Crossing 
to Disney) 

Section 
H 

38% Service 
Vehicles (0.1) 

208 32% Service 
Vehicles (1.7) 

2,496 

Gregory Development 
Road (Disney to Haul 
Road) 

Section 
I 

38% Service 
Vehicles (0.1) 

208 36% Service 
Vehicles (2.2) 

2,810 

Gregory Development 
Road (Haul Road to Elgin 
Road) 

Section 
J 

38% Service 
Vehicles (0.1) 

208 36% Service 
Vehicles (2.2) 

2,810 

Gregory Development 
Road (Elgin Road to Peak 
Downs Highway) 

Section 
K 

62% Service 
Vehicles (0.4) 

342 68% Service 
Vehicles (4.3) 

5,256 
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5.4 Site Staff 

It is anticipated that the quarry staff will be transferred by bus between the workers 

accommodation village and quarry site. The transfer route used will generally follow the proposed 

rail haulage route and then access the local road network towards each quarry site location. 

 

Figure 5.1: Study Area Road Sections – North Creek Quarry 
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11. Summary  

The predicted development traffic has been reviewed, with capacity and pavement assessments 

undertaken, with the main assessment conclusions as follows: 

11.1 Existing Traffic Review  

The existing background traffic data has been reviewed, with existing peak hour and ESA values 

calculated. 

11.2 Development Traffic Generation and Distribution 

TTM has undertaken a detailed estimate of the likely development traffic generation and 

distribution, with the site predicted to generate a maximum daily traffic generation 65 vehicles (in 

/ out). 

11.3  Development Traffic Impacts  

A detailed assessment of the development traffic impacts in accordance with the GARID 

guidelines has established that North Creek Quarry and associated quarries will not have a 

significant or assessable pavement impact on the state controlled road network. 

A minimum of BAR / BAL treatment should be provided at the Gregory Development Road / Elgin 

Road intersection prior to the commencement of quarry operations. 

The proposed operations will have pavement impacts on Elgin Road / Moray Carmichael Road and 

will require turn treatments. 

11.4 Developer Contributions 

Adani will fully fund the upgrade of the Gregory Development Road / Elgin Road intersection 

which is considered suitable to mitigate impacts at this intersection. 

Adani will be responsible for the maintenance and upgrade of Elgin Road / Moray Carmichael 

Road, which is considered suitable to mitigate development impacts along this route. 

Contributions or agreements regarding the use of Bulliwallah Road between Moray Carmichael 

Road and the proposed haul road should be considered to mitigate development impacts on this 

road section. 

11.5 Road Safety School Route, Pedestrian and Cyclist Review  

TTM consider that there will no school route, pedestrian or cyclist impacts associated with the 

development proposal. 

11.6 Conclusion 

From a review of this report, TTM are of the view that there are no traffic planning or engineering 

reasons why the proposed development should not proceed as planned. 

















































































































AMU description:

Chemical                          Physical

Site description

Representative soil profile

Distinguishing soil properties

Red to brown cracking and non-cracking clays usually on
upper slopes of undulating scrub country

Landform

Mid and upper sloping areas of undulat-
ing landscapes in association with Turkey
Creek AMU.

Vegetation

Woodlands or scrub with a range of spe-
cies including brigalow, bonewood, wilga,
belah, bendee, yellowwood, gidgee, silver
leaved ironbark, Dawson gum and
bottletree.

Depth (m) Description

0 to 0.2 Dull reddish brown, medium clay;
moderate, fine to medium blocky structure;
abrupt change to:

0.2 to 0.4 Dull reddish brown, medium heavy clay;
coarse blocky structure; a few carbonate
nodules; clear change to:

0.4 to 1.4 Reddish brown, medium heavy clay; coarse
blocky structure; a few carbonate nodules;
clear change to:

1.4+ Weathered basalt.

•       N: low to medium
P: low to medium   K: medium

• low zinc
• surface pH 8.0, tending more alka-

line
• strongly sodic below 0.5 m
• low to medium salinity below

0.6 m

• crusting to hard setting surface; cloddy after cultivation
• slow infiltration and permeability
• poorly drained below 0.5 m
• effective rooting depth 0.4 to 1.0 m (often quite variable)
• low to medium PAWC
•     high dispersion below 0.5 m
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AMU description:

Chemical                          Physical

Site description

Representative soil profile

Distinguishing soil properties

18                     Turkey Creek

Grey to brown duplex soils with thin sandy surfaces on
undulating brigalow scrub country

Landform
Midslope positions of undulating land-
scapes in association with Springton and
Picardy AMUs.

Vegetation

Brigalow, belah, Dawson gum  and yellow-
wood scrub.

Depth (m) Description
0 to 0.05 Brown, sandy clay loam; weak granular

structure; clear change to:

0.05 to 0.25 Grey brown, medium clay; strong,
medium blocky structure; gradual change
to:

0.25 to 1.5+ Grey brown, heavy clay; strong lenticular
structure; a few carbonate nodules.

•      N: low to medium   K: medium
P: very low to medium

• low copper and zinc (in virgin state)
• surface pH 8.0, tending more

alkaline with depth
• medium sodicity below 0.7 m
• low salinity below 0.7 m

• hard setting sandy surface becoming a sandy clay
following tillage; vulnerable to plough pan formation

• moderate infiltration and permeability
• imperfect drainage
• effective rooting depth 0.6 m to 1.0 m
• medium to high PAWC
• slight tendency for clay dispersion below 0.6 m



Land use
suitability

Land use
limitations

Land
conservation

Stocking
rates

Management
recommendations

Irrigated (all types) croppping :
Dryland cropping :

Forage cropping :
Grazing native pastures :

Grazing sown pastures :

all crops and pastures
sorghum, sunflower, cotton,
mungbeans, wheat, chickpea,
safflower
all sorghum forages, oats, dolichos,
very low producing bluegrass and
other native grasses uncleared;
moderately productive when cleared
highly productive buffel grass,
green panic, rhodes grass and
purple pigeon

• rapid nutrient decline
• plough pan development
• weed infestation

Water erosion hazard :
Surface runoff :
Contour banks :
Waterways :

Strip cropping :
Diversion banks :
Dams :

high
medium
broad based
suitable, grass with African Star grass,
buffel grass, Katambora rhodes, purple
pigeon and native grasses
n.a.
suitable
suitable

Uncleared native pasture :
Cleared native pasture :
Sown pasture :

40 ha / AE
10 to 15 ha / AE
3 to 4 ha / AE

• Contour banks on cultivated land over 0.5%
• Practice reduced tillage techniques on all cultivation
• Good weed control is vital (particularly parthenium)
• When spelling cultivation, sown pastures are needed

because native pastures won’t regenerate

Turkey Creek   18
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Department of Environment and Heritage Protection (EHP)
ABN 46 640 294 485

400 George St Brisbane, Queensland 4000
GPO Box 2454, Brisbane QLD 4001, AUSTRALIA

www.ehp.qld.gov.au

SEARCH RESPONSE
ENVIRONMENTAL MANAGEMENT REGISTER (EMR)

CONTAMINATED LAND REGISTER (CLR)

Tim Kinny
21 McLachlan Street
Fortitude Valley QLD 4006

Transaction ID: 49050807 EMR Site Id: 27 February 2013
Cheque Number:
Client Reference:

This response relates to a search request received for the site:
Lot: 2 Plan: SP119925
1162 BULLIWALLAH Road
CLERMONT

EMR RESULT

The above site is NOT included on the Environmental Management Register.

CLR RESULT

The above site is NOT included on the Contaminated Land Register.

ADDITIONAL ADVICE

From the 1st August 2012, the price of an EMR/CLR search will increase to $41.55 per lot for
internet based searches and $48.85 per lot for EMR/CLR searches done by means other than the
internet.

If you have any queries in relation to this search please phone 13QGOV (13 74 68)

Registrar
Administering Authority
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EXECUTIVE SUMMARY 

Vipac Engineers & Scientists Ltd (Vipac) was commissioned to prepare an air quality 

assessment for the proposed quarry known as North Creek Quarry. The purpose of this 

report is to evaluate the potential impacts of dust generated from various activities and to 

provide recommendations to mitigate and minimise any potential impacts that might have 

an effect on the surrounding community. 

This assessment has used the worst-case output month, September 2014 and modelled the 

impacts over a full year to ensure compliance during the life of the quarry.  

The emission factors for various quarrying activities were derived from US EPA AP42 and 

Environment Australia (2012) National Pollutant Inventory (NPI) - Emissions Estimation 

Technique (EET) Manual for Mining. 

The modelling has predicted no exceedances of the Queensland Department of 

Environmental and Heritage (EPP (Air)) objectives at either the Moray or Beenboona 

receptors. High background levels dominate the dust deposition and TSP rather than 

emissions from the various quarry activities, whereas the smaller particles, PM10 and PM2.5 

are a direct result of the quarry activities.  

The highest contribution for all pollutants is the emissions from the quarry itself, not the 

haul truck movements. The duration of the maximum output, upon which this assessment is 

based is only one month therefore, the levels presented are the worst-case for one month. 

The modelling results have identified that the criteria was not exceeded at either sensitive 

receptor during the life of the quarry for dust deposition, TSP, PM10 or PM2.5 concentrations. 

Best practice mitigation recommendations to suppress dust dispersal are employed to 

ensure compliance with the criteria at all times. 

The North Creek Quarry is one of five (5) proposed quarries as part of the development of 

the Carmichael Coal Mine and Rail Project. The cumulative impact of the maximum values 

from the Moray Quarry and North Creek Quarry plus the background concentration levels of 

TSP, PM10, PM2.5 and dust deposition all comply for every receptor when production output 

schedules are taken into account.  

To conclude, this assessment has determined that the operation of this site as a quarry will 

not adversely impact nearby sensitive receptors and is suitable for development. 
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1. INTRODUCTION 

Vipac Engineers & Scientists Ltd (VIPAC) was commissioned to prepare an air quality 

assessment for the proposed quarry known as North Creek Quarry. The purpose of this 

report is to evaluate the potential impacts of dust generated from various activities and to 

provide recommendations to mitigate and minimise any potential impacts that might have 

an effect on the surrounding community. 

2. PROJECT DESCRIPTION 

2.1 OVERVIEW 

To facilitate development of the Carmichael Coal and Rail Project, a quarry, referred to as 

North Creek is to be developed to provide embankment fill for the rail corridor. The North 

Creek Quarry is to be located approximately 42 km west of the Gregory Development Road 

and at its closest, approximately 900 m north of the proposed rail line, which will service the 

Carmichael Coal Mine. A location map is shown in Figure 2-1.  

 

Figure 2-1: Location of Quarries 
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2.2 EXTRACTION METHODS  

The North Creek Quarry is proposed to also be a potential western source of road 

construction and embankment materials for the rail corridor. The main current constraint at 

North Creek is the water course to the south of the site, and extraction and ripping has been 

designed to avoid this area as the material quality exposed in the flat area is comparable to 

the material exposed in the southern vegetated ridge area. Volumes at North Creek are 

based on a rippable thickness of ten metres. 

Extraction is to be completed by developing a series of linear rip faces with a small dozer 

ripping and pushing material to a stockpile which will then be loaded via loader/excavator 

either straight into a truck or through a screening plant dependent upon the material 

quality. The area of disturbance will be in general keeping with the area already disturbed 

however a new access to the site is also recommended so that the area of vegetation to the 

south of the site is not further disturbed. 

 

Figure 2-2: Site Layout 

The height of the stockpile has been calculated to be seven metres high, based on the ‘just in 

time’ principle to accommodate the amount of material quarried during peak production. 
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2.3 SITE ACITIVITES  

2.3.1 Equipment  

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

assessment is: 

• 1x loaders (CAT980H); 

• 3x light Plants (ALLIGHT); 

• 1x waste Services (Weekly); 

• 1x water Tanks & Pumps (25,000litre); and 

• 1 x 75 tonne AB triple trucks (road train). 

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

triple trucks, which will travel to and from the extraction site. 

2.3.2 Operational Hours 

The quarry will operate 24 hours 360 days per year and there is a wet weather contingency 

in the schedule. 

2.3.3 Transportation  

The haul road will be 40 km/h speed limit and one (1) truck will haul a maximum 

2046 tonnes per day during peak production in September 2014 

2.3.4 Production Schedule 

The expected output is 603,000 tonnes over a 24-month operational life. The monthly 

output is shown in Figure 2-3, with the highest output of 61,391 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 North Creek Quarry. 
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Figure 2-3: Expected Output by Month 
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3. SITE DESCRIPTION 

3.1 LOCAL METEOROLOGY 

Local meteorology has been generated for the North Creek 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 north east during spring and summer, often no greater 

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

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) 

 

3.2 SENSITIVE RECEPTORS 

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

Carmichael Road. The homesteads are: 

• Moray Downs is located approximately 4 km south of the site; and 

• Beenboona is located approximately 8.8 km north east of the site. 
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Figure 3-2: Sensitive Receptors Near North Creek Quarry 

 

 

Sensitive Receptor 

Extraction Footprint 

Haul Road 

Moray Quarry 

North Creek Quarry 
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4. DUST POLLUTION - ACTIVITIES & SIGNIFICANCE 

The total suspended particulates (TSPs) consist of coarse and fine particles. In the 

atmosphere particles range in size from 0.1 to 50 µm; the size of the particles determines 

how far into the respiratory system the particles penetrate.  Particles with an aerodynamic 

diameter greater than 10 µm are screened out in the upper respiratory tract while particles 

smaller than 10 µm (PM10) may penetrate into the lower respiratory tract. 

4.1 ACTIVITIES 

Activities that can generate dust include ripping, stockpiling, blasting, loading and unloading, 

and haulage. The relevance of each of these activities is influenced by quantity, duration and 

location, as well as site topography, meteorology and proximity of local receptors.  

4.2 SIGNIFICANCE  

Larger particles are associated with public nuisance, being particularly noticeable on clean 

surfaces such as cars, windows and window ledges, or surfaces that are usually expected to 

remain free of dust. Deposition may impact dust-sensitive locations such as schools, 

retirement homes, and hospitals and deter the use of amenity areas by local residents.  

The potential significance of dust is influenced by the size of particles: 

• Large dust particles (greater than 30 µm) make up the greatest proportion of dust and 

largely deposit within 100 metres of the source; 

• Intermediate sized particles (10 to 30 µm) are likely to travel 200 to 500 metres; and  

• Smaller dust particles (less than 10 µm, also known as PM10) make up a smaller 

proportion of the dust and remain airborne for longer, dispersing more widely and 

depositing more slowly over a wider area, although impacts beyond 1 km are unlikely. 

4.3 CUMULATIVE IMPACTS 

During the excavation of the North Creek Quarry, activities will also be occurring at other 

quarries (please refer to Figure 2-1), which will use the same haul road. The cumulative 

impacts are discussed in detail in Section 8. 
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5. REGULATORY FRAMEWORK & PROJECT CRITERIA 

5.1 NATIONAL LEGISLATION 

In 1998, the National Environment Protection Council (NEPC) made Australia's first national 

ambient air quality standards as part of the National Environment Protection Measure for 

Ambient Air Quality (known as 'Air NEPM'). The Air NEPM sets national standards for the key 

air pollutants; carbon monoxide, ozone, sulphur dioxide, nitrogen dioxide, lead and particles 

(PM10 and PM2.5).  The Air NEPM requires the state governments to monitor air quality and 

to identify potential air quality problems.  

5.2 STATE LEGISLATION 

The Environmental Protection Act 1994 (EP Act) has an extremely broad objective "to 

achieve ecologically sustainable development in Queensland", however in practice the 

legislation concentrates primarily on point-source pollution and land contamination. This is 

partly due to the existence of a range of other legislation that deals with protection of other 

aspects of the environment. 

Subordinate to the EP Act is the Queensland Environmental Protection (Air) Policy 2008 (EPP 

Air).  Section 7 of the EPP (Air) states “The environmental values of the air environment to be 

enhanced or protected under this policy are the qualities of the air environment that are 

conducive to suitability for the life, health and wellbeing of humans.” 

Ambient air quality goals relevant to this Project are prescribed by the EPP. Provided are 

criteria for PM10 (particulate matter less than 10 microns in diameter), PM2.5 (particulate 

matter less than 2.5 microns in diameter). The most critical of these is the PM10 criterion as 

the fraction of PM2.5 against PM10 emissions from mining operations is small (typically less 

the 10%). 

Deposited dust is commonly used as a measure of the potential for dust nuisance. If present 

at high levels deposited dust can reduce the amenity of an area. No formal criteria for dust 

deposition exist within Queensland, however the Department of Environment and Heritage 

Protection (EHP) has recommended a nuisance guideline of 120 mg/m2/day.  

5.3 PROJECT CRITERIA  

From all of the regulations, the strictest applicable criteria have been selected for this 

assessment and are presented in Table 5-1. 

Table 5-1:  Project Air Quality Goals 

Pollutant Basis Criteria Averaging Time Exceedences* 

TSP Human Health 90 µg/m
3
 1-year - 

PM10 Human Health 50 µg/m
3
 24-hour Five days per year 

PM2.5 Human Health 25 µg/m
3
 24-hour - 

Dust deposition Amenity 120 mg/m
2
/day 30 days - 

* Allowance intended for natural events such as dust storms or bushfires 
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6. EXISTING AIR QUALITY 

In line with common practice, to assess the impact of a quarry the incremental impact is 

quantified and added to existing background pollutant concentrations. Monitoring was 

conducted for particulate matter (PM10) for a period of six (6) days and the daily averages 

derived for comparison to long term monitoring conducted by DERM in similar locations.   

The weather observations during the monitoring 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 6-1. 

Table 6-1: Weather Observations During 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 

 

The existing levels of particulate matter were monitored at Disney Homestead between the 

27th March and the 1st April 2013. North Creek Quarry is approximately 34 km south-west of 

Disney Homestead. This receiver was chosen, in order to measure regional concentrations. 

The monitoring was carried out using an environmental dust monitor, which records a 

particulate matter value every five minutes. Analysis of the data determined the background 

PM10 concentration to be 10 µg/m
3
, which is the 70

th
 Percentile, in line with common 

practice and the Environmental Impact Statement for the Carmichael Coal Mine and Rail 

Project. 

The chart of the monitoring data is shown in Appendix A. 

The PM10 concentration has been used to derive appropriate background concentrations for 

PM2.5 and TSP. The Australian Coal Review states that an average of 40% of TSP was found to 

consist of particles in the size range of PM10. Particles in the size range of PM2.5 were found 

to comprise only 4% of TSP or equivalently 10% of PM10.  

The following estimates of background levels of dust will be used: 

• Annual average concentration of TSP of 30 μg/m³; 

• 24-hour average concentration of PM10 of 10 μg/m³; 

• 24-hour average concentration of PM2.5 of 1 μg/m³; and 

• Dust deposition of 50 mg/m2/day. 
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7. METHODOLOGY 

7.1 MODELLING 

A 3-dimensional dispersion wind field model, CALPUFF, has been used to simulate the 

impacts from the quarry. CALPUFF is an advanced non-steady-state meteorological and air 

quality modelling system developed and distributed by Earth Tech, Inc. The model has been 

adopted by the U.S. Environmental Protection Agency (U.S. EPA) in its ‘Guideline on Air 

Quality Models’ as the preferred model for assessing near-field applications involving 

complex meteorological conditions such as calm conditions.   

To generate the broad scale meteorological inputs to run CALPUFF, this study has used the 

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

developed and verified for air pollution studies by the CSIRO.  

The default TAPM databases for terrain, land use and meteorology were used in the model. 

The meteorological modelling year was 2006 and four nested grid domains were used with 

grid spacing of 30 km, 10 km, 3 km and 1 km. 

7.2 EMISSION RATES 

The emission rates for individual quarrying activities were obtained from Environment 

Australia (2012)-National Pollutant Inventory (NPI) - Emissions Estimation Technique (EET) 

Manual for Mining. The EET for mining contains emission factors covering a range of mining 

and extraction activities and the NPI emission factors are derived from the USEPA AP-42. 

These emission rates were then implemented into the CALPUFF model taking into 

consideration the phases of the quarry and the emission area (m2) for representative 

predictions. Table 7-1 lists the emission rates for the equipment and activities associated 

with the North Creek Quarry with an output of 61,391 tonnes in September 2014. 

Table 7-1: Emission Factors for North Creek Activities (g/second) 

Source 
NPI based Emission Factor (gram/second) 

Controls Assumed 
TSP PM10 PM2.5 

Haul Trucks 0.48 0.13 0.051 Watering – 2 litres/m
2
/hour 

Loader CAT 980H 3.12 0.83 0.328 None Applied 

Railway Deposition 0.28 0.101 0.029 None Applied 

Water Truck/Fuel Truck 0.35 0.091 0.037 Watering – 2 litres/m
2
/hour 

Stockpile 0.0002 0.0001 0.000025 None Applied 

Pit (Wind Erosion) 0.016 0.0083 0.0017 None Applied 

Screening 0.007 0.003 0.0008 None Applied 

Crushing 

(Secondary/Tertiary) 
0.001 0.0003 0.000075 None Applied 

The emission rates for dust and PM10 from various quarrying activities are listed in Table 7-1. 

These emission factors are derived from the NPI and shown here in grams per second. It can 

be seen from the Table that the CAT 980H generates the greatest TSP, PM10 and PM2.5 

emissions per second. 

The emissions from blasting have not been predicted due to the short nature of the event 

and the large fragments displaced during the blast, which immediately return to the ground. 
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8. IMPACT ASSESSMENT  

This section details the quantitative assessment of dust deposition, TSP, PM10 and PM2.5 

concentration impacts for each scenario, as described below, of the quarry activities upon 

Moray Downs and Beenboona Receptors.  

Activities associated with the initial construction phase are not expected to be a source of 

dust or particulate emissions therefore this phase has not been modelled. In order to predict 

the worst-case scenario the maximum output of 61,391 tonnes in September 2014 which 

has been modelled over a full year. The chart in Figure 2-3 identifies that for the majority of 

the quarry’s life, the output will be significantly less and thus the impacts will be lower than 

the predictions in this Section. 

The TSP, PM10, PM2.5 and dust deposition results for the closest sensitive receptors are 

detailed in Table 8-1 and the modelling plots are shown in Appendix A. 

Table 8-1: Quarry Dust Results at Moray Downs Receptor  

Pollutant 
Background 

Levels 

Dust Related 

Activities 
Total Criteria Compliance 

Dust Deposition 

(mg/m
2
/day) 

50  4.14 54.14 
120 mg/m

2
/day 

(30 days) 
� 

TSP (µg/m
3
) 30 0.62 30.62 

90 µg/m
3
 

(1-year) 
� 

PM10 (µg/m
3
) 10  3.55 13.55 

50 µg/m
3
 

(24-hour) 
� 

PM2.5 (µg/m
3
) 1  1.71 2.71 

25 µg/m
3
 

(24-hour) 
� 

 

Table 8-2: Quarry Dust Results at Beenboona Receptor  

Pollutant 
Background 

Levels 

Dust Related 

Activities 
Total Criteria Compliance 

Dust Deposition 

(mg/m
2
/day) 

50  0.51 50.51 
120 mg/m

2
/day 

(30 days) 
� 

TSP (µg/m
3
) 30 0.02 30.02 

90 µg/m
3
 

(1-year) 
� 

PM10 (µg/m
3
) 10  0.53 10.53 

50 µg/m
3
 

(24-hour) 
� 

PM2.5 (µg/m
3
) 1  0.22 1.22 

25 µg/m
3
 

(24-hour) 
� 

 

It can be seen from Table 8-1 that the impacts on the Moray Downs Receptor during the life 

of the quarry are minimal with the emissions from the pit activities contributing the greatest 

emissions during this phase. The emission from the haul road is minimal due to only one 

truck operating at a time. 

The duration of the maximum output, upon which this assessment is based is only one 

month therefore, the levels presented in Table 8-1 are the worst-case for one month and it 

can therefore be concluded that the impacts predicted are conservative. 
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Traffic movements of the staff vehicles arriving and leaving site were not available at the 

time of writing this report; however, these emissions will be negligible compared to the haul 

road emissions. As such, these were not modelled. The ambient air monitoring data suggests 

that the existing air quality at the project location is good. This assessment has incorporated 

conservative background concentrations in the model to incorporate other emission sources.  

The Victorian EPA has defined buffer guidelines for a variety of industries as a risk 

management tool. It is acknowledged that separation distances provide an additional level 

of protection by allowing more distance and space in which emissions may dissipate without 

adversely affecting sensitive receptors. 

Applying the guidelines assesses the suitability of proposed development locations and the 

potential impacts of development. These guidelines assume a good standard of dust 

management is carried out on-site. The recommended buffer distances for quarrying 

material without blasting is 200 m. 

The distance between the quarry and the sensitive receptors are significantly greater than 

the recommended buffer distances; therefore impacts from the quarry upon the sensitive 

receptors are not expected. 

8.1 CUMULATIVE IMPACTS 

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

Quarry will also be occurring. The assessments for both quarries were based on peak output, 

with these peak outputs occurring in September 2014 for North Creek Quarry and in 

September 2014 for Moray Quarry.  

Table 8-3: Cumulative Impacts of the North Creek and Moray Quarries 

Pollutant 

Cumulative Concentration of North Creek Quarry, Moray Quarry and Existing 

Background Levels 

Moray Downs Beenboona Criteria 

Dust Deposition 

(mg/m
2
/day) 

86.57 51.3 120 mg/m
2
/day 

TSP (µg/m
3
) 56.13 30.05 90 µg/m

3
 

PM10 (µg/m
3
) 42.27 11.46 50 µg/m

3
 

PM2.5 (µg/m
3
) 23.65 1.77 25 µg/m

3
 

The cumulative impacts take into account the varying output schedules of the various 

quarries. It can be seen from Table 8-3 that the cumulative impact of the maximum values 

from the Moray and North Creek Quarries plus the background concentration levels of TSP, 

PM2.5 and dust deposition all comply for every receptor.  
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9. MITIGATION  

The modelling results have identified that the criteria was not exceeded for any Sensitive 

Receptor during the life of the quarry for dust deposition, TSP, PM10 or PM2.5 concentration. 

It is recommended that best practice mitigation to suppress dust dispersal be employed to 

ensure compliance with the criteria at all times.  

Vipac understands that Adani is the current owner of Moray Downs Homestead and it is 

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

North Creek Quarry. Vipac expects that in the event that the homestead is occupied, Adani 

will work with the occupants to ensure to minimise air quality impacts from activities at the 

quarry.  

Best practice mitigation measures described in this section will further minimise the 

potential for health issues and nuisance from an air quality perspective: 

• Minimising the extent of clearing which bares earth; 

• Water trucks should be summoned based on visual dust inspection; 

• As a good management practice, on haul and access roads moderate level watering 

(>2L/m2/h) to be adopted wherever there is a potential for emissions to exceed the 

criteria limits such as during high winds;  

• Where it is apparent moderate watering frequency is not being effective high level 

watering (~4L/m2/h) is to be adopted or operations reduced or ceased; 

• Water sprays should be used for excavation activities where necessary; 

• Water spraying of stockpiles should be done on a frequent basis in order to keep the 

raw material moist to suppress fugitive dust release. The frequency of watering will 

depend on weather conditions; 

• Light and heavy vehicle speed restriction of 40 km/hour should be imposed on 

unpaved surfaces within the quarry; 

• Using sealed roads where the option exists for the purpose of transporting materials; 

• Public sealed roads used by the Project should be regularly cleaned and swept; 

• Worked areas should be stabilised as soon as possible after earthworks have been 

completed (example: re-vegetation, paving, mulch); 

• General awareness of minimising dust levels and it’s benefits should be instructed to 

workforce personnel; 

• Where appropriate public consultation processes should be implemented that inform 

residents of the potential duration and extent of impacts, thereby allowing them to 

take appropriate action (such as not hanging out their washing on those days); and 

• Complaint management processes that ensure complaints are readily registered and 

rapidly addressed. 
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10. CONCLUSION 

This report has evaluated the potential impacts of dust generated from various activities and 

has provided recommendations to mitigate and minimise any potential impacts that might 

have an effect on the surrounding community. 

This assessment has used the worst-case output month, September 2014 and modelled over 

a full year to ensure compliance during the life of the quarry.  

The emission factors for various quarrying activities were derived from US EPA AP42 and 

Environment Australia (2012) National Pollutant Inventory (NPI) - Emissions Estimation 

Technique (EET) Manual for Mining. 

The modelling has predicted no exceedences of the Queensland Department of 

Environmental and Heritage (EPP (Air)) objectives at either the Moray or Beenboona 

receptors. High background levels dominate the dust deposition and TSP rather than 

emissions from the various quarry activities, whereas the smaller particles, PM10 and PM2.5 

are a direct result of the quarry activities.  

The highest contribution for all pollutants is the emissions from the quarry itself, not the 

haul truck movements. The duration of the maximum output, upon which this assessment is 

based is only one month therefore, the levels presented are the worst-case for one month. 

The modelling results have identified that the criteria was not exceeded at either sensitive 

receptor during the life of the quarry for dust deposition, TSP, PM10 or PM2.5 concentrations. 

Best practice mitigation recommendations to suppress dust dispersal are employed to 

ensure compliance with the criteria at all times. 

The cumulative impact of the maximum values from the Moray and North Creek Quarries 

plus the background concentration levels of TSP, PM10, PM2.5 and dust deposition all comply 

for every receptor when production output schedules are taken into account.  
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Pollutant:  

TSP 

Averaging Period:  

1 year 

Percentile:  

MAX 

Criteria: 

90 µg/m
3
 

Comment: 

Sept 2014 – Highest output representing worst case 

 
 

 
Pollutant:  

PM10 

Averaging Period:  

24-hours 

Percentile:  

MAX 

DERM Criteria: 

50 µg/m
3
 

Comment: 

Sept 2014 – Highest output representing worst case 
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Pollutant:  

PM2.5 

Averaging Period:  

24-hours 

Percentile:  

MAX 

DERM Criteria: 

25 µg/m
3
 

Comment: 

Sept 2014 – Highest output representing worst case 

 
 

 

Pollutant:  

Dust Deposition 

Averaging Period:  

1 day 

Percentile:  

MAX 

DERM Criteria: 

120 mg/m
2
/day 

Comment: 

Sept 2014 – Highest output representing worst case 
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EXECUTIVE SUMMARY 

Vipac Engineers & Scientists Ltd (Vipac) was commissioned to prepare a noise assessment 

for the proposed quarry known as North Creek Quarry. The purpose of this report is to 

evaluate the potential impacts of noise generated from various activities and to provide 

recommendations to mitigate and minimise any potential impacts that might have an effect 

on the surrounding community. 

The EPP (Noise) Policy 2008 Acoustic Quality Objectives have been applied to this project. 

The quarry is planned to operate 24 hours a day. As such, the day-time and night-time 

dwelling (indoors) criteria has been applied. 

Noise predictions have been conducted using SoundPLAN noise modelling software. The 

significant operational noise sources used for this assessment have been obtained from 

Vipac’s own database of noise emissions based on the type and number of noise generating 

equipment and plant advised by Adani Mining Pty Ltd.    

The existing noise environment has been determined through attended and unattended 

ambient noise monitoring between 27
th

 March and the 4
th

 April 2013. The noise monitoring 

locations have been identified as Disney Receptor and Old Twin Hills Receptor. 

Whilst the quarry extraction output may change significantly, the majority of the activities 

will remain the same, with the number and frequency of the haul trucks changing to reflect 

the output rates. 

The worst-case scenario of 61,391 tonnes to be extracted and hauled from the North Creek 

site in September 2014 has been assessed. The noise assessment has considered the 

extraction and hauling activities separately and in combination. Predictions for the combined 

activities have indicated that exceedances of the external day-time and night-time LAeq,adj,1hr 

criteria would not be expected for the operation of the North Creek Quarry. 

A conservative LAmax noise level was calculated for adverse weather conditions to compare 

with the outdoor LA1,adj,1hr Acoustic Quality Objective. Under the worst-case adverse noise 

propagation, the maximum noise levels are expected to comply with the 47 dB(A) LA1,adj,1hr 

noise criterion at the closest noise sensitive receptor. 

A cumulative noise assessment indicated that during neutral weather conditions, when the 

Back Creek South Quarry, Moray Quarry and North Creek Quarry operate simultaneously, 

exceedances to the noise criteria up to 3 dB(A) and 8 dB(A) may be expected at the Moray 

Downs Homestead for the day-time and night-time periods, respectively. Under adverse 

weather conditions, the noise criteria may be exceeded by up to 10 dB(A) at Moray Downs. 

The exceedances for cumulative noise are caused by extraction activities at the Moray 

Quarry, not by the North Creek Quarry. 

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

Vipac acknowledges that quarry extraction projects by other operators may  also be planned

in  the  area  in the  future.  This assessment  has  only  considered the cumulative impacts of 

proposed quarries operated by  Adani. Any  future  approvals  should consider all cumulative

impacts. 
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1. INTRODUCTION 

Vipac Engineers & Scientists Ltd (Vipac) was commissioned to prepare a noise assessment 

for the proposed quarry known as North Creek Quarry. The purpose of this report is to 

evaluate the potential impacts from various activities and to provide recommendations to 

mitigate and minimise any potential impacts that might have an effect on the surrounding 

community. 

2. PROJECT DESCRIPTION 

2.1 OVERVIEW 

To facilitate development of the Carmichael Coal Mine and Rail Project, a quarry, referred to 

as North Creek Quarry is to be developed to provide material for the Moray Carmichael Road 

upgrade. The North Creek site is proposed to also be a potential western source of road 

construction and embankment materials for the rail corridor. 

The North Creek Quarry is to be located approximately 42 km west of the Gregory 

Development Road and at its closest, approximately 900 m north of the proposed rail line, 

which will service the Carmichael Coal Mine. A location map is shown in Figure 2-1.  
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Figure 2-1: Location of Quarries 
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2.2 EXTRACTION METHODS  

Volumes at North Creek Quarry are based on a rippable thickness of ten metres. Extraction is 

to be completed by developing a series of linear rip faces with a small dozer ripping and 

pushing material to a stockpile which will then be loaded via loader/excavator either straight 

into a truck or through a screening plant dependent upon the material quality. The site 

layout is shown in Figure 2-2. No blasting activities have been specified. 
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 Figure 2-2: North Creek Extraction and Schematic Site Layout  
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2.3 SITE ACITIVITIES  

2.3.1 Equipment  

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

assessment: 

• 1 x loaders (CAT980H); 

• 3 x light Plants (ALLIGHT); 

• 1 x waste Services (weekly); 

• 1 x water Tanks & Pumps (25,000 litre); and 

• 1 x 75 tonne AB triple trucks (road train). 

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 light vehicles, which will travel to and from the 

extraction site. 

2.3.2 Operational Hours 

The quarry will operate 24 hours 360 days per year and there is a wet weather contingency 

in the schedule. 

2.3.3 Transportation  

The haul road will have a 40 km/h speed limit and one (1) truck is expected to haul a 

maximum 2,046 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 Site Illumination and Electrical Generation 

Three (3) ALLIGHT mobile lighting towers powered by approximately 21 kW generators shall 

be used to illuminate the site. The lights will run approximately between 5 pm to 7 am. One 

(1) 10 kVA enclosed genset will be used to power the site facilities. These generators will run 

24 hours. 

2.3.5 Production Schedule 

The expected output is 603,000 tonnes over a 21-month operational life. The monthly 

output is shown in Figure 2-3, with the highest extraction of 61,391 tonnes per month 

expected to occur in September 2014. 
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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 North Creek 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 north east during spring and summer, often no greater 

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

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 SENSITIVE RECEPTORS 

Figure 3-2 shows the location of the closest homestead to the extraction site and Carmichael 

Road is Moray Downs located approximately 4.2 km south of the quarry and 1.6 km south of 

the Carmichael Road. 

 

Figure 3-2: Sensitive Receptor Near North Creek Quarry 

 

 

Sensitive Receptor 

Extraction Footprint 

Haul Road 

Moray Quarry 

North Creek Quarry 
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4. REGULATORY FRAMEWORK & PROJECT CRITERIA 

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

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 (indoors) 

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 in the environment requires the definition of the noise sources 

including associated directivity for each source; SoundPLAN noise modelling software has 

been used for this analysis.  

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

consideration the weather conditions at the site. The frequency of 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 METEOROGICAL 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 980H front end loader 117 / 120 

ALLIGHT mobile lighting towers 107 

Water tanker 115 

75 tonne AB triple trucks (road trains) 
112 / 112 (travelling) 

118 (dumping load) 
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6. EXISTING ENVIRONMENT 

The existing noise environment has been determined through unattended ambient noise 

monitoring between 27
th

 March and the 4
th

 April 2013. The noise monitoring location is 

identified as Moray Downs Receptor. 

6.1 EQUIPMENT 

A 01db-Metravib DUO was utilised for the noise monitoring at Moray Downs. 

Table 6-1: Noise Measurement Parameters 

Measurement Details DUO – 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 

The weather observations during the monitoring 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 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.  
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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 

7. IMPACT ASSESSMENT 

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

of 61,391 tonnes, which is scheduled to occur in September 2014, as shown in Figure 2-3. 

7.1 NORTH CREEK QUARRY ACTIVITIES 

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

throughout the life of the mine. 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 

Noise Criteria 

(outdoors)* 

Predicted Noise Levels (dB LAeq, Adj,1hour) Complies 

with 

LAeq,Adj,1hr 

Criteria 

Extraction 

Activities 

Only 

Haul Road 

Only 

Combined 

Noise Levels Day Night 

Beenboona 42 37 12 - 12 YES 

Cassiopeia 42 37 6 - 6 YES 

Moray Downs 42 37 22 12 22 YES 

Mount Gregory 42 37 1 - 1 YES 

Twelve Mile Outstation 42 37 3 - 3 YES 

- Indicates no contribution from this site at the receptor 

*
 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 7-1, the predicted noise levels comply with the LAeq,Adj,1hr noise 

criteria during neutral weather conditions. 

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 

Noise Criteria 

(outdoors)* 

Predicted Noise Levels (dB LAeq, Adj,1hour) Complies 

with 

LAeq,Adj,1hr 

Criteria 

Extraction 

Activities 

Only 

Haul Road 

Only 

Combined 

Noise Levels Day Night 

Beenboona 42 37 17 3 17 YES 

Cassiopeia 42 37 13 - 13 YES 

Moray Downs 42 37 26 15 26 YES 

Mount Gregory 42 37 8 - 8 YES 

Twelve Mile Outstation 42 37 10 - 10 YES 
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*
 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 7-2, the predicted noise levels comply with the LAeq,Adj,1hr noise 

criteria during adverse weather conditions. 

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. 

Table 7-3: Predicted LAmax Noise Levels During Temperature Inversion 

Sensitive Receptor 

LA1,adj,1hr Noise Criteria 

(outdoors)* 

Predicted Noise Levels (dB LAmax) 

LA1,adj,1hr** 

Source with 

Highest 

Noise Level 

Complies 

with LA1,adj,1hr 

Criteria 
Day Night 

Beenboona 52 47 20 Loader YES 

Cassiopeia 52 47 16 Loader YES 

Elgin Downs 52 47 11 Loader YES 

Geoscience Australia - Disney 52 47 10 Loader YES 

Laurel Hills 52 47 9 Loader YES 

Middle Creek 52 47 10 Loader YES 

Moray Downs 52 47 30 Haul Road YES 

Mount Gregory 52 47 11 Loader YES 

Old Twin Hills 52 47 11 Loader YES 

Twelve Mile Outstation 52 47 13 Loader YES 

Twin Hills 52 47 10 Loader YES 

Urella 52 47 11 Loader YES 

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

indoors 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 comply with the noise criterion. 

7.2 CUMULATIVE IMPACTS 

During the excavation at the North Creek Quarry, activities associated with the Moray 

Quarry and Back Creek South Quarry 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; and 

• Back Creek South – August 2014. 

The distances between the North Creek Quarry and the other quarries are significant, except 

from Moray Quarry, as shown in Table 7-4. 

Table 7-4: Distance Between North Creek Quarry and Other Quarries 

Quarry Distance from North Creek Quarry Distance from Moray Downs Receptor 

Back Creek South 38 km 36 km 

Moray 3 km 1 km 
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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 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 three quarries. The results are shown in Table 7-5 for neutral weather conditions. 

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 

Beenboona 42 37 18 15 20 YES 

Cassiopeia 42 37 17 31 31 YES 

Moray Downs 42 37 44 34 45 NO 

Mount Gregory 42 37 16 12 17 YES 

Twelve Mile Outstation 42 37 17 15 19 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 during neutral weather conditions, at Moray Downs. The highest 

contributor of noise is the extraction activities at the Moray Downs Quarry and the 

contribution of the other quarries towards the exceedance is negligible.  

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 Day Night 

Beenboona 42 37 25 21 26 YES 

Cassiopeia 42 37 25 33 34 YES 

Moray Downs 42 37 47 36 47 NO 

Mount Gregory 42 37 23 18 24 YES 

Twelve Mile Outstation 42 37 25 21 26 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 the day-time and night-

time LAeq,Adj,1hr noise criteria during adverse weather conditions, at Moray Downs. The 

highest contributor of noise is the extraction activities at the Moray Quarry and the 

contribution of the other quarries towards the exceedance is negligible.  
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7.3 SUMMARY OF RESULTS OF NORTH CREEK QUARRY 

This assessment has reviewed the maximum output of the North Creek Quarry. Based on 

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

movements during maximum output would comply with the outdoors day-time and night-

time noise criteria under neutral and 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 8 dB(A), at Moray Downs, under neutral weather conditions. The exceedances are caused 

by extraction activities at the Moray Quarry, not by the Back Creek South Quarry. 

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

by up to 10 dB(A) at Moray Downs. The exceedance is caused by extraction activities at the 

Moray Quarry, not by the North Creek Quarry.  

The North Creek Quarry has negligible contribution towards the cumulative impacts at 

Moray Downs, where an exceedance was found. 
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8. NOISE MITIGATION 

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 noise sensitive receptors 

for the combined operation of the quarries. Vipac understands that Adani is the current 

owner of Moray Downs and it is unlikely that the Moray Homestead will be occupied at the 

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

occupied, Vipac expects that Adani will work with the occupiers to ensure to minimise air 

quality impacts from activities at the quarry. 

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 North 

Creek Quarry activities based on the worst-case scenario of 61,391 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.  

Based on Vipac’s noise predictions, the combined noise levels for extraction activities and 

haul road movements during maximum output are expected to comply with the outdoor 

day-time and night-time noise criterion. 

A cumulative noise assessment indicated that during neutral weather conditions, when the 

Back Creek South Quarry, Moray Quarry and North Creek Quarry operate simultaneously, 

exceedances to the noise criteria up to 3 dB(A) and 8 dB(A) may be expected at the Moray 

Downs Homestead for the day-time and night-time periods, respectively. Under adverse 

weather conditions, the noise criteria may be exceeded by up to 10 dB(A) at Moray Downs. 

The exceedances for cumulative noise are caused by extraction activities at the Moray 

Quarry alone, not by the North Creek Quarry. 

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

Vipac acknowledges that quarry extraction projects by other operators may  also be planned

in  the  area  in the  future.  This assessment  has  only  considered the cumulative impacts of 

proposed quarries operated by  Adani. Any  future  approvals  should consider all cumulative

impacts.  
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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 

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) 47.2  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) 73.9  76.2 77.4 68.4 81.6 73.8 94.3 78.2 82.2 

LAeq,Avg(7am to 6pm) 48.7   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) 51.7 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)  36.4 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 
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B.2 TIME HISTORY GRAPH 

 

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