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1. Introduction 

1.1 Background 

GTA Consultants has prepared an assessment of the road transport implications of the proposed 
Atlas-Campaspe Mineral Sands Project (the Project) for Cristal Mining Australia Limited (Cristal 
Mining).  The Project includes the development of a mineral sands mining operation (herein referred to 
as the Atlas-Campaspe Mine), together with the construction and operation of a rail loadout facility 
located near the township of Ivanhoe (herein referred to as the Ivanhoe Rail Facility). 

1.2 Purpose of this Report 

The study has been undertaken with reference to the road-based aspects of the traffic and transport 
components of the Director-General’s Requirements (DGRs) for the Project, which require: 

Traffic and Transport – including: 

• accurate predictions of the road and rail traffic generated by the project; 

• an assessment of the capacity of the rail network to accommodate the transport of concentrate; 
back-loaded waste material and product; 

• an assessment of potential traffic impacts on the safety and efficiency of the road network; 

• a detailed description of the measures that would be implemented to maintain and/or improve 
the capacity, efficiency and safety of the road and rail networks in the surrounding area over the 
life of the project. 

The rail implications of the Project have been assessed separately by Cristal Mining in the main text of 
the Environmental Impact Statement (EIS).  As specified in the DGRs, the assessment has been 
prepared in accordance with the New South Wales (NSW) Roads and Traffic Authority’s (RTA) Guide to 
Traffic Generating Developments (2002), and where relevant, makes reference to the RTA’s Road Design 
Guide (1996).  It is noted that while the DGRs refer to the Road Design Guide (RTA, 1996), NSW Roads 
and Maritime Services (RMS) (formerly RTA), together with all road agencies across Australia, has 
agreed to adopt the Austroads guides.  The Austroads guides and the Australian Standards referenced 
in them are now the primary technical references for use within RMS.  The Austroads Guide to Road 
Design and the accompanying RMS Supplement (RMS, 2011) are therefore the relevant reference 
rather than the Road Design Guide (RTA, 1996). 

In addition, the issues raised by RMS in their letter to the NSW Department of Planning and 
Infrastructure (DP&I) (dated 21 December 2011) have been considered and addressed during the 
preparation of this assessment. 
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2. Project Description 

2.1 Site Location 

The proposed Atlas-Campaspe Mine is located approximately 80 kilometres (km) north of Balranald, 
NSW and 270 km south-east of Broken Hill, NSW (Figure 1).  The proposed Ivanhoe Rail Facility is 
located approximately 135 km north-east of the Atlas-Campaspe Mine (Figure 1). 

2.2 Project Summary 

The Project would involve two main development components (Figure 1): 

1. Construction and development of infrastructure for mining operations at the Atlas and Campaspe 
deposits (the proposed Atlas-Campaspe Mine) (Figure 2) 

2. Construction and operation of the Ivanhoe Rail Facility (Figure 3). 

The Project would integrate with currently existing/approved Cristal Mining operations, including 
(Figure 1): 

• Broken Hill Mineral Separation Plant (the MSP) located approximately 270 km north-west of 
the proposed Atlas-Campaspe Mine 

• Snapper Mine located approximately 105 km to the west of the proposed Atlas-Campaspe 
Mine 

• Ginkgo Mine located approximately 100 km to the west of the proposed Atlas-Campaspe Mine. 

The proposed life of the Project is approximately 20 years, commencing approximately 1 July 2013 or 
upon the grant of all required approvals. 

The activities associated with the two main development components of the Project are summarised 
below. 

2.2.1 Atlas-Campaspe Mine 

The activities associated with the development of the Atlas-Campaspe Mine component of the Project 
are summarised below: 

• ongoing exploration activities 

• sequential development and operation of two separate mineral sands ore extraction areas 
within the Mining Lease Application 1 area 

• use of conventional mobile equipment to mine and place mineral sands ore into dry mining 
unit(s)1 (DMU) at a maximum ore production rate of up to 7.2 million tonnes per annum  

• mineral processing infrastructure including the primary gravity concentration unit, salt 
washing facility and a wet high intensity magnetic separation (WHIMS) circuit 

• mineral concentrate stockpiles and materials handling infrastructure (e.g. towers and 
stackers) 

 

                                                                        
1  Mining would use conventional open pit methods and would not involve dredge mining. 
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• progressive backfilling of mine voids with overburden behind the advancing ore extraction 
areas or in overburden emplacements adjacent to the mine path 

• placement of sand residues and coarse rejects (and MSP process wastes2) following mineral 
processing to either the active mining area (behind the advancing ore extraction area) or in 
sand residue dams 

• development of a groundwater borefield at the Atlas deposit and localised dewatering 
systems (bores, spearfields and trenches) at both the Atlas and Campaspe deposits, including 
associated pump and pipeline systems 

• reverse osmosis (RO) plant to supply the salt washing facility and potable water 

• progressive development of water storage dams, sediment basins, pumps, pipelines and 
other water management equipment and structures 

• administration/office buildings, car parking facilities, workshop and stores 

• on-site accommodation camp 

• sewage treatment plant 

• diesel powered generators, electricity distribution station and associated internal electricity 
transmission lines 

• site access road, internal access roads and haul roads 

• roadworks along the proposed mineral concentrate transport route to the Ivanhoe Rail 
Facility 

• transport of mineral concentrates along the mineral concentrate transport route to the 
Ivanhoe Rail Facility 

• road transport of MSP process waste2 in sealed storage containers from the Ivanhoe Rail 
Facility to the Atlas-Campaspe Mine for subsequent unloading, stockpiling and placement 
behind the advancing ore extraction areas 

• development of soil stockpiles and laydown areas 

• monitoring and rehabilitation 

• other associated minor infrastructure, plant, equipment and activities. 

2.2.2 Ivanhoe Rail Facility 

The activities associated with the development of the Ivanhoe Rail Facility component of the Project 
are summarised below: 

• development of a rail siding for:  

• loading of train wagons with mineral concentrate for rail transport to the MSP via the 
Orange-Broken Hill Railway 

• unloading of MSP process waste in sealed storage containers (transported via the 
Orange-Broken Hill Railway) from train wagons2 

• site access road and internal haul roads/pavements 

• hardstand areas for mineral concentrate and MSP process waste2 unloading, 
stockpiling/sealed container storage and loading 

• a retention basin, drains, pumps, pipelines and other water management equipment and 
structures 

                                                                        
2  Following cessation of operations at the Ginkgo and Snapper Mines (approximately Year 12 of the Project). 
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• site office and car parking facilities 

• extension to existing 11 kilovolt powerline 

• monitoring, landscaping and rehabilitation 

• other associated minor infrastructure, plant, equipment and activities. 

Following cessation of operations at the Ginkgo and Snapper Mines (approximately Year 12 of the 
Project), MSP process waste in sealed storage containers would also be temporarily stored on-site prior 
to being loaded onto trucks and returned to the Atlas-Campaspe Mine. 

2.3 Project Construction and Other Development Activities 

2.3.1 Summary of Activities 

The initial construction (or establishment) period (Year 1 of the Project) would be focussed on the 
development of the following Project infrastructure components: 

• site access roads and internal access roads at the Atlas-Campaspe Mine and Ivanhoe Rail 
Facility 

• on-site accommodation camp and sewage treatment plant at the Atlas-Campaspe Mine 

• water supply infrastructure (including groundwater borefield, RO plant and associated pump 
and pipeline systems) 

• power supply infrastructure (including diesel generators, electricity distribution station and 
transmission lines) 

• fixed infrastructure areas (including administration/office buildings and car parking facilities, 
workshop and stores, services corridor and laydown areas) 

• DMU assembly 

• mineral processing infrastructure (including primary gravity concentration unit, salt washing 
facility and WHIMS) 

• materials handling infrastructure (including pumps and pipelines for mineral sands ore, heavy 
mineral concentrate and process wastes, and towers and stackers for stockpiling mineral 
concentrates) 

• off-path sand residue dams and process water storages 

• roadworks along the mineral concentrate transport route (see below for more detail) 

• Ivanhoe Rail Facility. 

With the exception of approximately 37 km of existing unsealed roads between the Atlas-Campaspe 
Mine site access road and the intersection with the sealed Balranald-Ivanhoe Road (Figure 4), the 
remaining section of the approximate 175 km long proposed mineral concentrate transport route is 
approved to accommodate road trains (RMS, 2012a). 

Roadworks along the 37 km section would therefore be required during construction of the Project and 
would include (Figure 4): 

• upgrade of the intersection at Hatfield-The Vale Road and Balranald-Ivanhoe Road 

• road widening and associated drainage works (up to approximately 23 metres (m) total 
width) along a 14.5 km section of Hatfield-The Vale Road to accommodate an unsealed 
two-lane road 

• new intersections at Hatfield-The Vale Road and Magenta Road 
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• a new unsealed two-lane road formation (approximately 2 km long and up to approximately 
23 m total width) between the new intersections at Hatfield-The Vale Road and Magenta 
Road 

• road widening and associated drainage works (up to approximately 23 m total width) along 
two sections (approximately 2 km and 1 km, respectively) of Magenta Road to accommodate 
an unsealed two-lane road 

• sealing and associated drainage works (up to approximately 21 m total width) along a 2 km 
section of Magenta Road to accommodate a two-lane road 

• new intersections at Magenta Road and Boree Plains-Gol Gol Road 

• a new unsealed two-lane road formation (approximately 2 km and up to approximately 23 m 
total width) between the new intersections at Magenta Road and Boree Plains-Gol Gol Road 

• road widening and associated drainage works (up to approximately 23 m total width) along a 
5.5 km section of Boree Plains-Gol Gol Road to accommodate an unsealed two-lane road 

• road widening and associated drainage works (up to approximately 23 m total width) along a 
8 km section of Link Road to accommodate an unsealed two-lane road 

• a new intersection at Link Road and the Atlas-Campaspe Mine site access road. 

The roadworks would be undertaken in consultation with Balranald Shire Council and in accordance 
with the requirements of the relevant RMS guidelines. 

In addition to the above, a new intersection would be required for the Ivanhoe Rail Facility site access 
road off Balranald-Ivanhoe Road.  The new intersection would be designed and constructed in 
accordance with the requirements of the relevant RMS guidelines and in consultation with Central 
Darling Shire Council. 

2.3.2 Construction Workforce 

It is expected that construction activities would peak during Year 1 of the Project, requiring a 
short-term peak construction workforce of up to 300 people3 for approximately two to three months, 
but averaging approximately 150 people during the initial construction phase. 

Construction activities associated with the initial development of the Campaspe footprint at the 
Atlas-Campaspe Mine would also be required during the life of the Project (approximately Year 5), and 
would require a short-term construction workforce averaging approximately 100 people. 

Construction would be undertaken up to 24 hours per day, seven days per week.  Employees would 
generally work 12 hour shifts, starting at 7.00 am or 7.00 pm. 

The majority of the construction workforce would utilise the proposed accommodation camp at the 
Atlas-Campaspe Mine. 

  

                                                                        
3  Including approximately 10 people required for construction of the Ivanhoe Rail Facility.  Construction activities associated with Ivanhoe Rail 

Facility would generally be restricted to daylight hours (i.e. 7.00 am to 6.00 pm). 
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2.4 Project Operations 

2.4.1 Transport Aspects of Project Operations 

Mineral concentrate would be hauled via road approximately 175 km from the Atlas-Campaspe Mine to 
the Ivanhoe Rail Facility, located to the south of the Orange-Broken Hill Railway.  The mineral 
concentrate would be transported in road trains4.  Road transport of mineral concentrate would be 
undertaken 24 hours per day, seven days per week. 

The proposed mineral concentrate transport route to the Ivanhoe Rail Facility is shown on Figure 1.  The 
road haulage route would comprise sections of the following public roads (Figures 1 and 2): 

• Link Road 

• Boree Plains-Gol Gol Road 

• Magenta Road 

• Hatfield-The Vale Road 

• Balranald-Ivanhoe Road. 

The proposed mineral concentrate transport route would not cross the Orange-Broken Hill Railway 
south of Ivanhoe nor would it pass through the township of Ivanhoe (Figure 3).  Access to the Ivanhoe 
Rail Facility would be provided via an unsealed two-lane access road off Balranald-Ivanhoe Road. 

From approximately Year 12 of the Project, MSP process waste containers would be unloaded from 
trains at the Ivanhoe Rail Facility and temporarily held in a designated area prior to loading onto 
haulage vehicles for the return trip to the Atlas-Campaspe Mine.  The movement of the MSP process 
waste would therefore not result in any additional haulage vehicle movements.  

2.4.2 Operations Workforce 

At full development, the proposed Project operational workforce would be approximately 200 people, 
including a mixture of direct Cristal Mining employees and contractors.  The Project would operate 
24 hours per day, seven days per week.  Employees would generally work 12 hour shifts, starting at 
7.00 am or 7.00 pm.  It is expected that approximately 80 percent (%) of the positions created by the 
Project would be filled from the Broken Hill, Wentworth Shire, Mildura and the Murray Darling and Far 
West Regions. 

                                                                        
4  Type 1 road train, as defined by RMS, 2012b. 
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3. Road Transport Conditions 
An appreciation of the existing road transport environment can be gained by examining the road 
network, existing traffic volumes, past growth in traffic volumes, the safety history of the locality, the 
availability of other transport modes and the efficiency of the road system.  These aspects are 
discussed in Sections 3.1 to 3.7. 

3.1 Road Hierarchy 

It is usual to classify roads according to a road hierarchy, in order to determine their functional role 
within the road network.  Changes to traffic flows on the roads can then be assessed within the context 
of the road hierarchy.  Roads are classified according to the role they fulfil and the volume of traffic 
they should appropriately carry given their classification.  There are various classification systems used 
by local authorities and RMS.  RMS has set down the following guidelines for the functional 
classification of roads (Traffic Authority of NSW, 1978): 

• Arterial Road – typically a main road carrying over 15,000 vehicles per day (vehicles/day) and 
fulfilling a role as a major inter-regional link (over 1,500 vehicles per hour [vehicles/hour]) 

• Subarterial Road – defined as secondary inter-regional links, typically carrying volumes 
between 5,000 and 20,000 vehicles/day (500 to 2,000 vehicles/hour) 

• Collector Road – provides a link between local roads and regional roads, typically carrying 
between 2,000 and 10,000 vehicles/day (250 to 1,000 vehicles/hour).  At volumes greater 
than 5,000 vehicles/day, residential amenity begins to decline noticeably 

• Local Road – provides access to individual allotments, carrying low volumes typically less 
than 2,000 vehicles/day (250 vehicles/hour). 

The NSW Roads Act, 1993 provides for roads to be classified as Freeways, Controlled Access Roads, 
Tollways, State Highways, Main Roads, Secondary Roads, Tourist Roads, Transitways and State Works. 
The classification of a road empowers RMS to exercise broad authority over some, or all, aspects of 
legally classified roads and to provide financial assistance to councils.  To simplify administration of the 
various legal road classes, the roads in which RMS has an interest and council roads are grouped into a 
three tier administrative classification system of State, Regional and Local Roads: 

• State Roads – roads performing an important state function for which RMS funds 100% of 
the maintenance cost.  State roads are essentially arterial roads 

• Regional Roads – roads performing a significant regional function and for which the RMS and 
Council contribute 50% each towards maintenance.  Regional roads are essentially 
subarterial roads 

• Local Roads – roads performing a local or collector function and for which the Council funds 
100% of the maintenance cost. 
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3.2 Existing Road Network 

The existing road network in the vicinity of the Project site is shown in Figures 1 to 3 of this report, and 
is described below. 

Sturt Highway (HW14) 

Sturt Highway (HW14) is a State Road, which links from the Hume Highway at Lower Tarcutta via 
Wagga Wagga and Collingullie to the Newell Highway at Narrandera, then via Hay, Balranald and 
Euston to the bridge over the Murray River at Mildura.  In the vicinity of Balranald, Sturt Highway has a 
sealed surface and a single travel lane in each direction.  It is an approved RMS route for road trains and 
4.6 m high vehicles. 

Cobb Highway (HW21) 

Cobb Highway (HW21) is a State Road, which links from the bridge over the Murray River at Moama, via 
Deniliquin, Wanganella, Hay, One Tree, Booligal and Ivanhoe to the Barrier Highway (HW8) near 
Wilcannia.  In the vicinity of Ivanhoe, Cobb Highway typically has a sealed carriageway with a broken 
centreline.  It is an approved RMS route for road trains and 4.6 m high vehicles. 

Silver City Highway (HW22) 

Silver City Highway (HW22) is a State Road, which links from the Sturt Highway at Buronga to Broken 
Hill.  The Silver City Highway has a sealed surface and a single travel lane in each direction.  It is an 
approved RMS route for road trains and 4.6 m high vehicles. 

Balranald-Ivanhoe Road (MR67) 

Balranald-Ivanhoe Road (MR67) is a Regional Road which links from the Sturt Highway at Balranald, 
generally north-south via Hatfield to the Cobb Highway (HW21) at Ivanhoe (Figure 1).  It is known as 
both Balranald-Ivanhoe Road and Swan Hill-Ivanhoe Road.  This road is an approved route for road 
trains and 4.6m high vehicles.  Balranald-Ivanhoe Road is a two-lane road, and has a sealed surface 
between Balranald and a point 71 km north of its intersection with Hatfield-The Vale Road.  North of 
this point, the road is generally unsealed, with short sections of sealed road.  The unsealed sections are 
signposted as non-traversable during wet conditions. 

Ivanhoe-Menindee Road (MR433) 

Ivanhoe-Menindee Road (MR433) is a Regional Road which provides a link from the Cobb Highway 
(HW21) near Ivanhoe to the Wentworth-Menindee Road (MR68) near Menindee, via Quamby, Darnick, 
Gum Lake siding and Amphi Sandhills.    This road is an approved route for road trains and 4.6 m high 
vehicles. 

Hatfield-The Vale Road 

Hatfield-The Vale Road is a local road which provides an east-west link between Balranald-Ivanhoe 
Road and Magenta Road (Figure 2).  It is unsealed with a poor road surface which does not allow for wet 
weather access or for two large vehicles to pass without one vehicle entering the verge.  The 
intersection of Hatfield-The Vale Road with Balranald-Ivanhoe Road is a T-intersection. 
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Magenta Road 

Magenta Road is a local road which extends in a north-south direction between Hatfield-The Vale Road 
and Boree Plains-Gol Gol Road (Figure 2).  It is unsealed with a poor road surface which does not allow 
for wet weather access or for two large vehicles to pass without one vehicle entering the verge.  The 
intersections at each end of Magenta Road are T-intersections, with Magenta Road as the terminating 
leg.  Traffic on Hatfield-The Vale Road and Boree Plains-Gol Gol Road has priority at these 
intersections. 

Link Road 

Link Road is a local road which provides a link from Boree Plains-Gol Gol Road to the intersection of 
Marma Magenta Wampo Road and Box Creek Road to the west of the Project (Figure 2).  It is unsealed 
with a poor road surface which does not allow for wet weather access.  The road width is sufficient for 
two large vehicles to pass. 

Boree Plains-Gol Gol Road 

Boree Plains-Gol Gol Road extends from Balranald-Ivanhoe Road to Boree Plains Station (Figure 2).  Its 
intersection with Magenta Road is a T-intersection and is aligned such that Boree Plains-Gol Gol Road 
has priority.  The Boree Plains-Gol Gol Road and Link Road intersection is also aligned such that Boree 
Plains-Gol Gol Road has priority.  Boree Plains-Gol Gol Road is an unsealed road with a poor road 
surface.  East of its intersection with Link Road, it has sufficient width for two large vehicles to pass. 

Marma Magenta Wampo Road 

Marma Magenta Wampo Road (Figure 2) is a local road which provides an east-west link between the 
Link Road and Box Creek Road intersection and Arumpo Road.  It is unsealed with a poor road surface 
which does not allow for wet weather access.  The intersection of Marma Magenta Wampo Road with 
Link Road and Box Creek Road is a T-intersection with Link Road, with Link Road as the terminating 
leg. 

Arumpo Road (MR431) 

Arumpo Road is a Regional Road which links from the Silver City Highway (HW22) north of Buronga to 
the Mungo National Park (Figure 1).  Its intersection with Marma Magenta Wampo Road is a 
T-intersection and is aligned such that Arumpo Road has priority.  Arumpo Road is a two-lane road, and 
has a sealed surface between the Silver City Highway and a point approximately 18 km north-east of its 
intersection with the Silver City Highway.  North-east of this point, it has a good quality unsealed road 
surface.  The Arumpo Road is an approved route for road trains and 4.6m high vehicles.  The Arumpo 
Road does not provide for wet weather access. 

3.3 Historic Annual Average Daily Traffic on RMS Roads 

The RMS publishes traffic volume data at selected locations on its roads.  RMS records Annual Average 
Daily Traffic (AADT) which is the total volume of traffic recorded at a specific road location taken over a 
calendar year, divided by the number of days in that year.  AADT is typically measured by axle pairs, 
rather than vehicles, i.e. a typical car is represented by one axle pair, a three axle truck by one and a half 
axle pairs and a six axle semi-trailer as three axle pairs. 
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Relevant historic AADT data in the vicinity of the Project is summarised in Table 3.1.  The locations of 
these count sites are shown on Figure 1. 

Table 3.1: Historic AADT Data 1994 to 2006 

RoadA 1994 1996 1997 1999 2000 2002 2003 2005 2006B 

MR67 Balranald-Ivanhoe Road          

1 West of Cobb Hwy - 47 - 36 - 30 - 43 - 

2 North of MR514 Oxley Rd - - 77 - 106 - 67 - 50 

3 5km North of Sturt Hwy - - 320 - 448 - 396 - 259 

HW21 Cobb Highway          

4 North of Menindee Rd - - - - - 63 - 65 - 

5 South of Ivanhoe Level Crossing - 68 - 84 - 83 - 94 - 

MR433 Ivanhoe-Menindee Rd          

6 8 km West of Cobb Hwy - - - - - 29 - 43 - 

HW14 Sturt Highway          

7 
Euston East of MR583  
Murray River Bridge Rd 

1,658 - - - 2,074 - 2,181 - 1,215 

8 Balranald  
8 km West of MR67 Mayall St 

1,304 - - - - - - - - 

9 Balranald  
North of MR67 Kyalite Rd 

1,861 - - - - - 2,674 - - 

10 
Balranald  
East of MR67 Kyalite Rd 

1,697 - 1,865 - 2,053 - 2,165 - 969 

11 Yanga Lake at Railway Crossing 1,718 - - - - - - - - 

A Refer to Figure 1 for locations. 

B 2006 volumes are vehicles not axle pairs. 

The RMS data indicates that background AADT volumes on the surrounding road system are typically 
low and that traffic growth has been negligible, with only minor fluctuations recorded rather than 
steady growth in volumes at any location.  In 2006, Sturt Highway carried approximately 970 vehicles/ 
day near Balranald.  As a guide, it would be expected that peak hourly volumes would be in the range of 
8% to 12% of the daily volume, or typically around 100 vehicles/hour near Balranald.  In 2006, 
Balranald-Ivanhoe Road carried approximately 260 vehicles/day near Balranald, reducing to 
50 vehicles/day farther to the north. 

3.4 Road Safety 

Validated crash data was obtained from RMS South West Region for the proposed mineral concentrate 
transport route and other Project access routes for most recent five year period of data available, being 
from 2006 to 2012.  The data is presented in Attachment A. 

The data is based on crashes reported to the Police, and included the full length of Balranald-Ivanhoe 
Road between Balranald and Ivanhoe, Sturt Highway for a distance of 50 km east and west of 
Balranald, and the roads in the Balranald township.  Data for the nine month period prior to July 2012 is 
incomplete and subject to change. 

3.4.1 Mineral Concentrate Transport Route 

The data shows five crashes on the proposed mineral concentrate transport route over the five year 
period, which are summarised in Table 3.2. 
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Table 3.2: Reported Crashes on the Proposed Mineral Concentrate Transport Route 2006 to 2012 

Day and Date LocationA Crash Description Factors 

2.55 pm Wednesday 
11 April 2007 

20 km South of 
Cobb Highway 

Northbound 4WD left the carriageway to 
the right and struck a tree/bush 

Fine weather 

Dry road surface 

1 injured 

8.05 am Saturday  

11 August 2007 
35.3 km South of 
Cobb Highway 

Southbound car left the carriageway to 
the right on a left hand bend 

Fine weather 

Dry road surface 

Speed 

0 injured 

9.25 am Friday  

10 July 2009 
45 km South of 
Ivanhoe 

Northbound Car left the carriageway on 
a straight roadway to the right and struck 
a drain/culvert 

Fine weather 

Dry road surface 

3 injured 

4.20 pm Thursday  

31 December 2009 
50 km West of 
Cobb Highway 

Eastbound truck left the carriageway to 
the left and struck an embankment 

Raining 

Wet road surface 

Fatigue 

1 injured 

3.00 am Friday  

19 March 2010 
60 km South of 
Ivanhoe 

Northbound 4WD left the carriageway on 
a straight roadway to the left 

Fine weather 

Dry road surface 

1 injured 

A Refer to Attachment A for locations. 

The five reported crashes were single vehicle crashes in which the driver lost control and left the 
carriageway, and of these, three vehicles then struck a roadside object.  There was no concentration of 
crashes at any particular location.  One crash occurred during darkness, and one during wet weather. 

A Road Safety Audit of the proposed mineral concentrate transport route was undertaken by GTA 
Consultants during May 2012.  The results of that audit are presented in a separate report, 
Atlas-Campaspe Mineral Sands Project Mineral Concentrate Transport Route Stage 5 (Existing Conditions) 
Road Safety Audit (the Road Safety Audit) (GTA Consultants, 2012).  The key issues identified from the 
audit are presented in the deficiency log in that report, which reviews risk levels and probabilities to 
rate the non-conformances by priority: 

• High: Very important, and needs to be addressed urgently 

• Medium: Important, and needs to be addressed as soon as possible 

• Low: Needs to be considered as part of regular maintenance/planning program. 

The high priority deficiencies identified during the audit were (GTA Consultants, 2012): 

• unprotected watercourses 

• inconsistent guideposts 

• poor linemarking 

• lack of curve guidance 

• lack of raised reflective pavement markers 

• unprotected headwalls. 

3.4.2 Balranald-Ivanhoe Road South of Hatfield-The Vale Road 

Three crashes occurred on Balranald-Ivanhoe Road to the south of Hatfield-The Vale Road, and these 
are summarised in Table 3.3. 
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Table 3.3: Reported Crashes on Balranald-Ivanhoe Road South of Hatfield-The Vale Road 2006 to 2012 

Day and Date LocationA Crash Description Factors 

9.00 am Wednesday 
14 February 2007 

25 km North of 
Homebush Pub 
Hotel 

Westbound truck left the carriageway to 
the left 

Fine weather 

Dry road surface 

1 injured 

12.10 am Saturday  

11 July 2009 
150 m North of 
Tin Tin Road 

Southbound car left the carriageway to 
the right on a left hand bend 

Fine weather 

Dry road surface 

Speed 

Alcohol 

1 injured 

3.00 am Sunday  

17 December 2006 
33 km North of 
Balranald 

Northbound car left the carriageway on a 
straight roadway to the left and struck an 
embankment 

Fine weather 

Dry road surface 

0 injured 

A Refer to Attachment A for locations. 

The reported crashes on Balranald-Ivanhoe Road south of Hatfield-The Vale Road were similar to those 
on the proposed mineral concentrate transport route, in that they were single vehicle crashes in which a 
vehicle left the carriageway in fine weather and dry road conditions, and did not occur at a single 
location. 

3.4.3 Sturt Highway 

Over the 100 km section of Sturt Highway (50 km east and 50km west of Balranald), there were 
41 crashes reported over the five year period.  Of these 41 crashes, the following is noted: 

• Seventeen crashes involved a single vehicle leaving the carriageway on a straight section of 
road, of which seven vehicles then struck an object (tree/fence) 

• Ten crashes involved a single vehicle striking an animal on the road, typically a kangaroo or 
straying stock 

• Four crashes involved a single vehicle losing control on the carriageway (one fatal) 

• Two crashes were rear end between vehicles travelling in the same lane – one involved two 
motorcycles, the other involved three motorcycles 

• Two crashes involved cross traffic, both at the intersection of Sturt Highway and Mayall 
Street in Balranald 

• One crash was head on (fatal) 

• One crash involved a driver losing control while overtaking (fatal) 

• One crash involved a single vehicle leaving the carriageway on a bend (fatal) 

• One crash involved a parking manoeuvre 

• One crash involved a vehicle striking an object on the carriageway 

• One crash involved a pedestrian standing on the carriageway. 

Thus, the majority of the crashes on Sturt Highway involved single vehicles either leaving the 
carriageway or striking an animal.  Fatigue was noted as a contributing factor in 11 of the 41 crashes, 
noting that all 11 were single vehicle crashes in which the vehicle left the carriageway or lost control. 

The locations of the crashes are spread along the route.  The four fatal crashes are summarised in 
Table 3.4. 
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Table 3.4: Fatal Crashes on Sturt Highway 2006 to 2012 

Day and Date LocationA Crash Description Factors 

6.30 pm Thursday 
22 January 2009 

38 km West of 
Balranald 

Eastbound car lost control while 
overtaking 

Unknown weather 

Dry road surface 

1 killed, 2 injured 

6.20 pm Tuesday 
10 July 2012 

2 km East of 
Mallee Highway 

Westbound car on the incorrect side of 
the road (not overtaking) struck an 
eastbound B-Double head on 

Raining 

Wet road surface 

Fatigue 

1 killed, 0 injured 

7.50 am Thursday 
23 November 2006 

2.29 km East of 
Impimi Road 

Eastbound car left the carriageway to the 
right on a right hand bend 

Fine weather 

Dry road surface 

1 killed, 1 injured 

4.30 am Thursday 
27 November 2008 

40 km East of 
Swan Hill Road 

Westbound car lost control on the 
carriageway 

Fine weather 

Dry road surface 

Fatigue 

1 killed, 1 injured 

A Refer to Attachment A for locations. 

The review of the history of crashes on Sturt Highway does not highlight any particular location with a 
poor accident record.  The majority of crashes were single vehicle crashes, with a high incidence of 
driver fatigue being a contributing factor. 

3.5 Existing Traffic Volumes and Composition 

3.5.1 Project Traffic Surveys 

Traffic survey data has been collected on roads relevant to the Project.  At each location, hourly traffic 
volumes were recorded by direction, and the classification of vehicles was also undertaken using the 
Austroads (2006) Vehicle Classification System, which is included in Attachment B with the traffic 
surveys. 

The surveys were conducted over one week from Friday 11 May to Thursday 17 May 2012 at the 
following locations (see Figure 1): 

• Balranald-Ivanhoe Road south of the Orange-Broken Hill Railway crossing 

• Balranald-Ivanhoe Road north of Hatfield-The Vale Road. 

Surveys of the local roads such as Hatfield-The Vale Road were not possible due to the condition of the 
road surfaces.  It is expected however that volumes on the local roads between the Atlas-Campaspe 
Mine and Balranald-Ivanhoe Road would be lower than those surveyed on Balranald-Ivanhoe Road 
north of Hatfield. 

3.5.2 Daily Traffic Volumes 

The daily two way traffic volume results of the traffic surveys are summarised in Table 3.5. 
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Table 3.5: Surveyed Daily Two Way Traffic Volumes (vehicles/day) 

 Balranald-Ivanhoe Rd  
South of Orange-Broken Hill RailwayA 

Balranald-Ivanhoe Rd  
North of Hatfield-The Vale RdA 

Monday 37 38 

Tuesday 48 36 

Wednesday 43 22 

Thursday 38 37 

Friday 31 44 

Saturday 21 19 

Sunday 28 28 

Average Weekday 39 35 

Average Day 35 32 
A Refer to Figure 1 for location. 

Table 3.5 demonstrates that the surveyed daily traffic volumes on Balranald-Ivanhoe Road are very low, 
ranging between 19 and 48 vehicles/day at the two locations.  While there is no general pattern evident 
in the variation in volumes over the days of the week, the lowest volumes at each location were 
recorded on Saturday. 

3.5.3 Peak Hourly Traffic Volumes 

Table 3.6 summarises the surveyed peak hour traffic volumes, noting that the morning peak hour 
results are for the busiest hour before midday, and the evening peak hour results are for the busiest 
hour after midday.  The peak hours do not necessarily occur at the same time at the two locations or at 
the same time each day.  It is noted that in Table 3.6, the average weekday and average day peak hour 
volumes are not the average of the peak volumes on weekdays or all days.  The average weekday and 
average day profiles were developed from the daily survey results, and the peak hours from those 
profiles are reported in Table 3.6. 

Table 3.6: Surveyed Peak Hour Two Way Traffic Volumes (vehicles/hour) 

 Balranald-Ivanhoe Rd  
South of Orange-Broken Hill RailwayA 

Balranald-Ivanhoe Rd  
North of Hatfield-The Vale RdA 

 AM Peak PM Peak AM Peak PM Peak 

Monday 3 7 7 5 

Tuesday 8 5 4 7 

Wednesday 3 6 3 4 

Thursday 5 8 6 6 

Friday 4 4 7 6 

Saturday 4 4 2 3 

Sunday 5 4 2 5 

Average WeekdayB 3 5 3 4 

Average DayB 3 4 3 3 
A Refer to Figure 1 for locations. 

B The average weekday and average day peak hours are not the average of the peak hours over weekdays or all days, see 

above.  
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The results indicate that the peak hour traffic volumes are very low, and vary between 7% and 21% of 
the daily total (refer to Table 3.5 and Table 3.6).  This wide variation is a result of the low traffic 
volumes, as small changes in volumes hour-by-hour represent a moderate proportion of the small daily 
volumes.  The time at which the peak occurred varied considerably day-to-day, with the morning peak 
hour occurring at various times between 7.00 am and midday, and the afternoon peak hour occurring at 
various times between midday and 7.00 pm. 

3.5.4 Traffic Composition 

The surveys described in Section 3.5.1 also provided data on the composition of traffic at the survey 
locations.  Due to the low volumes, the composition of traffic has been considered over the whole 
survey period, rather than for the average day.  Table 3.7 presents the surveyed number of vehicles by 
general type over the surveyed week. 

Table 3.7: Surveyed Seven Day Two-Way Traffic Composition 

 Balranald-Ivanhoe Rd  
South of Orange-Broken Hill RailwayA 

Balranald-Ivanhoe Rd  
North of Hatfield-The Vale RdA 

 Vehicles Percent Vehicles Percent 

Light Vehicles 164 66.7% 149 66.5% 

Heavy Rigid Vehicles 53 21.5% 45 20.1% 

Articulated Vehicles 10 4.1% 2 0.9% 

B Doubles 14 5.7% 13 5.8% 

Road Trains 5 2.0% 15 6.7% 

Total  246 100% 224 100% 
A Refer to Figure 1 for locations. 

The classification of vehicles (Attachment B) is based on the Austroads (2006) Vehicle Classification 
System.  Light vehicles include motorcycles, cars, vans, 4WDs, and utes (including those towing a trailer 
or caravan).  Heavy rigid vehicles include single unit trucks and buses with two, three or four axles and 
up to 14.5 m long.  Articulated vehicles include semi-trailers and rigid trucks with trailers, with three to 
six or more axles, and between 11.5 m and 19.0 m long.  B-Doubles includes B-Doubles and heavy trucks 
with trailers with more than six axles in four groups.  Road trains includes double and triple road trains, 
medium articulated vehicles with one dog trailer, and heavy trucks with three trailers. 

Thus at both of these locations, light vehicles made up approximately two-thirds of total traffic, and 
heavy rigid vehicles made up approximately one-fifth of total traffic.  Articulated and combination 
vehicles made up the remaining approximately one-eighth of the total traffic. 

3.6 Road System Efficiency 

The Guide to Traffic Management Part 3: Traffic Studies and Analysis (Austroads, 2009) and its 
associated RMS Supplement (RMS, 2011) provide guidelines for the capacity of two lane, two-way rural 
roads.  The Austroads guide refers to the methodology presented in the Highway Capacity Manual 
(HCM) (Transportation Research Board, 2000).  The capacity of a road is defined as the maximum 
hourly rate at which vehicles can reasonably be expected to traverse a point or uniform section of a lane 
or roadway during a given time period under the prevailing roadway, traffic and control conditions.   
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The capacity of a single traffic lane will be affected by factors such as the pavement width and 
restricted lateral clearances, the presence of heavy vehicles and grades. 

Level of Service is defined as a qualitative measure describing the operational conditions within a traffic 
stream as perceived by drivers and/or passengers.  A Level of Service definition generally describes 
these conditions in terms of factors such as speed and travel time, freedom to manoeuvre, traffic 
interruptions, comfort, convenience and safety.  Level of Service A provides the best traffic conditions, 
with no restriction on desired travel speed or overtaking.  Level of Service B to D describes 
progressively worse traffic conditions.  Level of Service E occurs when traffic conditions are at or close 
to capacity, and there is virtually no freedom to select desired speeds or to manoeuvre in the traffic 
stream.  The service flow rate for Level of Service E is taken as the capacity of a lane or roadway. 

The HCM and the Guide to Traffic Management Part 3: Traffic Studies and Analysis (Austroads, 2009) 
present a guide to the Levels of Service attained under various traffic volume demands on two way, two 
lane roads, and also under various travel conditions, with Percent-Time-Spent-Following (PTSF) being a 
key performance measure for the Level of Service experienced on two lane rural roads.  PTSF is a 
measure of the level of opportunities to overtake, and increases as traffic demand increases, as the 
length of road where overtaking is prohibited increases, and as the directional split of traffic in each 
direction becomes more unbalanced.  Table 3.8 presents the typical Levels of Service measures. 

Table 3.8: Level of Service on Two Way Two Lane Roads 

Level of 
Service 

Average Travel Speed 
Class IA 

Percent Time Spent Following 

Class IA Class IIB 

A > 90  35  40 

B > 80 – 90 > 35 – 50 > 40 – 55 

C > 70 – 80 > 50 – 65 > 55 – 70 

D > 60 – 70 > 65 – 80 > 70 – 85 

E  60 > 80 > 85 

A Class I highways on which drivers expect to travel at relatively high speeds.  
B Class II roads on which drivers do not expect to travel at high speeds. 

The HCM indicates that under base conditions, with a two way peak hourly volume of approximately 
600 passenger car equivalents per hour (pc/h) and 650 pc/h, the PTSF would be approximately 35% and 
40%, i.e. the upper limit for Level of Service A on Class I and Class II roads respectively.  Level of Service 
on Class I roads is defined in terms of both PTSF and average travel speed, and on Class II roads it is 
defined in terms of PTSF only. 

While detailed traffic data is not available for Balranald-Ivanhoe Road close to Balranald, it is estimated 
from the historic RMS data (refer to Table 3.1) and allowing for 1% per annum growth, that it is 
currently carrying around 275 vehicles/day, and fewer than 30 vehicles/hour during peak hours.  Farther 
to the north, the peak hour volumes are even lower (Section 3.5.3).  These peak volumes are 
significantly below the 650 pc/h and 40% PTSF threshold for Level of Service A on Class II roads.  The 
Level of Service on Balranald-Ivanhoe Road is  therefore very good, and represents free flow conditions 
in which individual drivers are virtually unaffected by the presence of others in the traffic stream. 

It is expected that traffic volumes on the local roads such as Hatfield-The Vale Road, Magenta Road and 
Link Road would be lower than those surveyed on Balranald-Ivanhoe Road near Hatfield.  It follows that 
the PTSF would be below 40% at all these locations, and the Level of Service experienced would be A at 
these locations.  
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It is estimated from the historic RMS data (refer to Table 3.1) that Sturt Highway is currently carrying a 
little over 1,000 vehicles/day, or a peak of 100 vehicles/hour.   This is well below the 600 pc/h and 35% 
PTSF threshold for Level of Service A on Class I roads.  The Level of Service on Sturt Highway is  
therefore very good, and represents free flow conditions in which individual drivers are virtually 
unaffected by the presence of others in the traffic stream. 

The Levels of Service on the local roads, Balranald-Ivanhoe Road and Sturt Highway are thus very good, 
and represent free flow conditions in which individual drivers are virtually unaffected by the presence of 
others in the traffic stream. 

3.7 Public Transport 

There are no regular public bus routes operating along the proposed mineral concentrate transport 
route. 

CountryLink operates a coach service, Route 725 from Cootamundra to Mildura, which stops at 
Balranald at 9.28 pm, seven days per week.  Route 726 operates in the reverse direction, Mildura to 
Cootamundra, and stops at Balranald at 5.40 am seven days per week. 

Greyhound Australia operates a coach service between Sydney and Adelaide, which stops at Balranald 
at around 7.00am en route to Adelaide, and 9.00pm en route to Sydney.  These services operate 
weekdays with the exception of Tuesdays. 

The CountryLink “Outback Xplorer” train operates from Sydney to Broken Hill on Mondays, stopping at 
Ivanhoe at 4.31 pm, and from Broken Hill to Sydney on Tuesdays, stopping at Ivanhoe at 11.07 am. 
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4. Project Traffic Generation and Distribution 

4.1 Project Assessment Scenarios 

The Project life would be approximately 20 years, commencing in 2013.  Construction activity would 
occur over a period of approximately one year in 2013, with peak construction activity occurring over a 
two to three month period, and for approximately one year in 2017.  The assessment which follows 
considers two future scenarios which represent key stages in the Project combined with potential 
background traffic activity: 

• Year 1 (2013) – this scenario includes peak construction (or establishment) activity 
associated with the Project, combined with growth in background (non-Project) traffic, as 
well as peak construction traffic associated with Iluka Resources Limited’s (Iluka Resources) 
Balranald Mineral Sands Project (the BMSP) (Section 5.1). 

• Year 20 (2032) – this scenario includes operational activity at the Project, combined with 
growth in background (non-Project) traffic, operational traffic associated with the BMSP5, as 
well as maximum mineral concentrate transport activity. 

It is noted that during Year 5 (2017) there would be operational and construction activities associated 
with the Project.  The Project workforce during Year 5 would be the same as during Year 1.  The 
cumulative workforce (i.e. the Project and the BMSP) during Year 5 would be less than during Year 1, 
therefore the cumulative impacts during Year 5 would be less than Year 1.  The implications of the 
Year 1 activity have therefore been assessed. 

4.2 Construction Traffic 

4.2.1 Construction Employees 

Construction employees would generate traffic on the road system as they arrive at and depart from 
the Atlas-Campaspe Mine and the Ivanhoe Rail Facility.  Construction activity is expected to require an 
average workforce of approximately 150 people, with a maximum of approximately 300 people during 
the peak activity period.  This assessment reviews road transport conditions on the basis of the 
anticipated maximum construction workforce, which represents a period of some two to three months 
during Year 1. 

An average of 5 and a maximum of 10 employees would work at the Ivanhoe Rail Facility.  Those 
employees working on the Ivanhoe Rail Facility would be accommodated at Ivanhoe.  Construction 
activity at the Ivanhoe Rail Facility would occur during the daytime only.  Carpooling is expected to be 
common for the construction workforce, and this assessment assumes that average car occupancy 
would be 1.2 employees per vehicle for the construction workforce. 

  

                                                                        
5  It has conservatively been assumed that the BMSP would still be operating in Year 20 of the Project (2032) (see Section 5.1 for more detail). 
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The Ivanhoe Rail Facility construction workforce would generate 16 vehicle trips per day between 
Ivanhoe and the Ivanhoe Rail Facility.  Traffic generated by the Ivanhoe Rail Facility construction 
employees would tend to peak as the employees arrive to start work each day and again as they depart 
at the end of the day.  With one shift operating per day, it can be expected that there would be a peak 
of eight vehicle trips per hour during the morning, and a peak of eight vehicle trips per hour in the 
evening. 

The remaining 290 employees would be accommodated within the accommodation camp at the 
Atlas-Campaspe Mine, and would be rostered to work five days (weekdays) followed by two days off 
(weekend days).  Construction activity would occur at the Atlas-Campaspe Mine 24 hours per day.  
Employees would work on a shift basis, with two 12 hour shifts worked in each 24 hour period, with 
shifts commencing at 7.00am and 7.00pm.  Up to 90% of construction employees would work on-site 
on any one day.  Carpooling is expected to be common for the construction workforce, and this 
assessment assumes that average car occupancy would be 1.2 employees per vehicle for the 
construction workforce. 

The Atlas-Campaspe Mine construction workforce would generate traffic on the road system when 
travelling to and from the accommodation camp at the beginning and end of their roster, expected to 
be Monday mornings/afternoons and Friday afternoons/Saturday mornings.  It is expected that most 
employees would leave at the end of their shift on either Friday evening (after 7.00 pm) or Saturday 
morning (after 7.00 am) for their place of residence.  They would arrive back before the start of their 
shift on Monday, either before 7.00 am or before 7.00 pm.   

For the purpose of this assessment, it is conservatively estimated that all of the Project workforce 
present at site (i.e. 90% of the total workforce – see above) would leave for the weekend, departing on 
Friday evening or Saturday morning after their shift and arriving back on Monday morning or evening 
before their shift.  Such trips would generate 218 trips arriving on Monday (109 trips before 7.00 am and 
109 trips before 7.00 pm) and 109 trips departing on Friday (after 7.00 pm) and 109 trips departing on 
Saturday after 7.00 am).  It is further assumed that these employees would arrive in the one hour prior 
to the start of the shift on Monday, and leave in the one hour after conclusion of the shift on Friday 
evening or Saturday morning.  As total daily Project-related movements are expected to be greatest on 
Monday, the Monday traffic movements have been assessed. 

In addition, personal trips to and from the local townships for a variety of purposes such as shopping, 
dining and medical services may occur.  The number and distribution of personal trips to local 
townships is difficult to quantify, however considering the distance between the accommodation camp 
and the nearest townships, it expected that the number of trips made to the local towns for personal 
purposes would be negligible and are therefore not considered any further. 

Cristal Mining has advised that the likely residential distribution of the employees would be: 

• Mildura 50% 

• Broken Hill 25% 

• Balranald 20% 

• Ivanhoe 5%. 
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The employees residing in Mildura would travel either along the Sturt Highway via Balranald or travel 
west via Link Road, Marma Magenta Wampo Road and Arumpo Road to Mildura.  The western route is 
the shorter route, being approximately 175 km, while the southern route via Balranald is approximately 
250 km.  The quality of the routes however differs significantly, and while some drivers will chose the 
shorter route on poorer roads, others will prefer the better quality roads on the longer route.  It is 
difficult to gauge what proportion of drivers will chose each of these routes.  This assessment has 
therefore conservatively allocated all the traffic expected to travel between Mildura and the Project to 
both the Sturt Highway southern route and the Arumpo Road western route.  The resulting volumes on 
each route therefore represent the maximum volume which may be expected on those roads, however 
the maximums would not occur on both roads simultaneously.  In reality, as drivers chose one route or 
the other, the actual volumes would be somewhat lower on both routes than those presented in this 
assessment. 

Thus for the purposes of this assessment, 70% of the construction employee traffic is assumed to travel 
to and from the south along Balranald-Ivanhoe Road (50% to/from Mildura and 20% to/from Balranald), 
50% is assumed to travel to and from the west along Link Road, Marma Magenta Wampo Road and 
Arumpo Road (to/from Mildura), and 30% is assumed to travel to and from the north along 
Balranald-Ivanhoe Road (to/from Ivanhoe and Broken Hill). 

4.2.2 Construction Deliveries 

Cristal Mining has advised that construction activity would generate an average of five heavy vehicle 
deliveries per day.  Deliveries would be sourced from: 

• Melbourne 50% 

• Sydney 20% 

• Mildura 20% 

• Broken Hill 10%. 

All deliveries to the Atlas-Campaspe Mine would be via Balranald-Ivanhoe Road.  Deliveries during the 
construction phase are expected therefore to generate eight vehicle trips to or from the south of the 
Project and two vehicle trips to or from the north of the Project on an average day. 

Construction delivery trips would tend to be spread throughout the day with no distinct peak in activity.  
For the purpose of the assessment, it has been assumed that up to two delivery trips may occur during 
a single hour. 

In addition, during Project construction a relatively number of oversize vehicle movements would be 
required to transport construction and mining equipment and infrastructure to and from the Project.  
Oversize vehicle movements are discussed in more detail in Section 6.11. 

4.2.3 Construction Visitors 

Cristal Mining has advised that five visitors would be expected on a typical day during construction.  
These would generate 10 light vehicle trips per day.  For the purpose of this assessment, the 
distribution of visitors to and from the site is assumed to be similar to that of the heavy vehicle 
deliveries (refer to Section 4.3.2).  All visitors to the Atlas-Campaspe Mine would travel via 
Balranald-Ivanhoe Road. 
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On this basis, visitors during the construction phase are expected to generate eight vehicle trips to or 
from the south of the Project and two vehicle trips to or from the north of the Project on an average 
day. 

Construction visitor traffic would tend to arrive and depart at any time throughout the day.  The 
distribution would be random, and for the purpose of this assessment, it is conservatively assumed that 
up to four light vehicle trips could occur in any hour. 

4.3 Operational Traffic 

4.3.1 Employees 

An operational workforce of approximately 200 employees and contractors is anticipated, of which up 
to three employees would work at the Ivanhoe Rail Facility and are expected to reside in Ivanhoe.  The 
remainder would work at the Atlas-Campaspe Mine and would be housed in the accommodation camp 
there.  Employees would work on a shift basis, with two 12 hour shifts worked in each 24 hour period.  
Shifts would start at 7.00am and 7.00pm. 

A number of rosters would be operated at the Atlas-Campaspe Mine including: 

• Administration – Monday to Friday (15.5% of workforce) 

• Administration – Monday to Thursday (10.4% of workforce) 

• Trade – Monday to Friday (2.6% of the workforce) 

• Trade – Wednesday to Wednesday (17.1% of the workforce) 

• Operations – 5 days on/5 days off roster (54.4% of the workforce). 

Operational employees would travel to and from the Atlas-Campaspe Mine accommodation camp at 
the start and end of their roster periods.  A review of the proposed rostering arrangement indicates that 
on this basis, a maximum of 83% of the operational workforce would start or end a roster on any one 
day.  Carpooling is expected to be common, and this assessment assumes the average car occupancy 
would be 1.2 employees per vehicle for the operational workforce.  The Atlas-Campaspe Mine 
operational workforce is expected to generate up to 136 vehicle trips per day.   

By way of comparison, on an average day, only 22% of the total workforce would travel to or from the 
Atlas-Campaspe Mine per day, and would generate 36 vehicle trips.  It is usual to consider a “design” 
level for transport impacts, which would typically be the 85th percentile generation.  In this case, this 
would represent 54% of the total workforce travelling in any one day, which would generate 88 vehicle 
trips.  However, for this assessment, the maximum of 83% has been applied, which will reflect the 
busiest days associated with employee travel, generating 136 vehicle trips per day, which could be 
expected to occur on 10 to 11 days per year. 

Cristal Mining has advised that the likely residential distribution of the Atlas-Campaspe Mine 
employees would be: 

• Mildura 40% 

• Broken Hill 20% 

• Balranald 30% 

• Ivanhoe 10%. 
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As mentioned in Section 4.2.1, the employees residing in Mildura would travel either along the Sturt 
Highway via Balranald or travel west via Link Road, Marma Magenta Wampo Road and Arumpo Road 
to Mildura.  This assessment has therefore conservatively allocated all the traffic expected to travel 
between Mildura and the Project to both the Sturt Highway southern route and the Arumpo Road 
western route.  The resulting volumes on each route therefore represent the maximum volume which 
may be expected on those roads, however the maximums would not occur on both roads 
simultaneously.  In reality, as drivers chose one route or the other, the actual volumes would be 
somewhat lower on both routes than those presented in this assessment. 

Thus for the purposes of this assessment, 70% of the construction employee traffic is assumed to travel 
to and from the south along Balranald-Ivanhoe Road (50% to/from Mildura and 20% to/from Balranald), 
50% is assumed to travel to and from the west along Link Road, Marma Magenta Wampo Road and 
Arumpo Road (to/from Mildura), and 30% is assumed to travel to and from the north along 
Balranald-Ivanhoe Road (to/from Ivanhoe and Broken Hill). 

Operational employee traffic would tend to peak as the employees arrive prior to the start of their shift 
and depart at the end of their shift.  Half of the busiest days identified above would occur when the 
Administration, Trade and Operations rosters all commence on a Monday, which would occur around 
five to six times per year.  On these days, the peak hour would occur prior to 7.00 am when all 
Administration and Trade employees and half of the Operations employees arrive prior to the 7.00am 
commencement of their shift.  Assuming these employees all travel within one hour, they would 
generate 92 vehicle trips.  A second peak of 44 vehicle trips per hour would occur when the remaining 
half of the Operations employees arrive prior to the commencement of the 7.00 pm shift. 

The remaining five to six busiest days of the year would occur when the Administration and Trade 
rosters start on a Monday, and the Operations roster ends on the same day.  On these days, two peaks 
would occur, with one being when the Administration and Trade employees arrive prior to the 
commencement of their 7.00am shift, and the other when the Operations employees depart after their 
shift concludes at 7.00pm. 

As a worst case assessment, the busiest peak hour has been assessed, equivalent to 92 vehicle trips per 
hour, assuming all employees travel in one hour prior to commencement of their shift.  This peak may 
only be expected to occur prior to 7.00 am on 5 or 6 days per year. 

The Ivanhoe Rail Facility construction workforce would generate 6 vehicle trips per day between 
Ivanhoe and the Ivanhoe Rail Facility.  Traffic generated by the Ivanhoe Rail Facility operational 
employees would tend to peak as the employees arrive to start work each day and again as they depart 
at the end of the day.  With two shifts operating per day, it can be expected that there would be a peak 
of up to 4 vehicle trips per hour at the shift changeover time. 

4.3.2 Operational Deliveries 

Cristal Mining has advised that operational activity at the Project would generate an average of five 
heavy vehicle deliveries per day, which is equivalent to 10 heavy vehicle trips per day.  Deliveries would 
be sourced from: 

• Melbourne 50% 

• Sydney 20% 

• Mildura 20% 

• Broken Hill 10%. 



Project Traffic Generation and Distribution 

12S1252000 30/11/12 

Atlas-Campaspe, Mineral Sands Project Issue: A 

Road Transport Assessment Page: 27 

All deliveries to the Atlas-Campaspe Mine would be via Balranald-Ivanhoe Road.  On this basis, 
deliveries during the operational phase are therefore expected to generate eight vehicle trips to or from 
the south of the Project and two vehicle trips to or from the north of the Project on an average day. 

Operational delivery trips would tend to be spread throughout the day with no distinct peak in activity.  
For the purpose of the assessment, it has been assumed that up to two delivery trips may occur during 
a single hour. 

In addition, during Project operations a relatively small number of oversize vehicle movements would 
be required to transport mining equipment and infrastructure to and from the Project.  Oversize vehicle 
movements are discussed in more detail in Section 6.11. 

4.3.3 Operational Visitors 

Cristal Mining has advised that 10 visitors would be expected on a typical day during operations.  These 
would generate 20 light vehicle trips per day.  For the purpose of this assessment, the distribution of 
visitors to and from the Atlas-Campaspe Mine is assumed to be similar to that of the heavy vehicle 
deliveries (refer to Section 4.3.2).  All visitors to the Atlas-Campaspe Mine would travel via Balranald-
Ivanhoe Road. 

On this basis, visitors during the operational phase are expected to generate 18 vehicle trips to or from 
the south of the Project and two vehicle trips to or from the north of the Project on an average day. 

Operational visitor trips would tend to be spread throughout the day with no distinct peak in activity.  
For the purpose of the assessment, it has been assumed that up to five visitor trips may occur during a 
single hour. 

4.3.4 Other Operational Traffic 

As discussed in Section 4.2.1, employees who are housed in the accommodation camp can be expected 
to generate personal trips to and from the local townships for a variety of purposes such as shopping, 
dining and medical services.  The number and distribution of personal trips is difficult to quantify, 
however considering the distance between the accommodation camp and the nearest townships, it 
expected that the number of trips made to the local towns for the personal purposes would be 
negligible and therefore have not been considered further in this assessment. 

4.3.5 Mineral Concentrate and MSP Process Waste Transport 

Mineral concentrate would be hauled via road approximately 175 km from the Atlas-Campaspe Mine to 
the Ivanhoe Rail Facility.   The mineral concentrate would be transported in road trains6 (Section 2.4.1). 

Based on the planned maximum production rate, up to 24 haulage vehicle departures per day 
(i.e. 48 haulage vehicle trips) would be required, with approximately 19 haulage vehicle departures per 
day (i.e. 38 haulage vehicle trips) on average over the life of the Project.   

 

 

                                                                        
6  Type 1 road train, as defined by RMS, 2012b. 
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Road transport would take place 24 hours per day, so the trips would be spread throughout the day and 
night, with an average of two to three road train trips per hour.  For the purpose of the assessment, a 
slightly higher allowance of five road train trips per hour has been made for the peak hourly generation, 
to take account of hour-to-hour variations in production and transport rates. 

From approximately Year 12 of the Project, MSP process waste containers would be unloaded from 
trains at the Ivanhoe Rail Facility, and temporarily held in a designated area prior to loading onto 
haulage vehicles for the return trip to Atlas-Campaspe Mine.  Therefore no additional haulage 
movements for the MSP process waste, in addition to the mineral concentrate haulage vehicle 
movements, would be required for the Project.  Additional discussion regarding the transport of MSP 
process waste is provided in Section 6.5. 

Balranald-Ivanhoe Road is currently an RMS-approved road train route (Section 2.4.1).  Upgrading of 
the other local roads and intersections is proposed to facilitate their use by road trains.  The upgrades 
are discussed in Section 2.3.1. 

4.4 Total Project Traffic 

4.4.1 Total Daily Project Traffic 

The Project (i.e. the Atlas-Campaspe Mine and the Ivanhoe Rail Facility) is expected to generate 
254 vehicle trips per day during the busiest construction period and 220 vehicle trips per day during the 
busiest few days of the year during the operational period. 

Table 4.1 presents the daily traffic expected to be generated by the Project at key locations on the 
surrounding road network (Figure 5) during both the construction and operational phases.  It should be 
noted that these estimates represent the peak Project traffic generation and are higher than the 
Project traffic generation on an average day for both the construction and operational scenarios. 

Table 4.1 demonstrates that the Project traffic would be concentrated on the local roads off 
Balranald-Ivanhoe Road, as these would provide the main vehicular access route to and from the 
Atlas-Campaspe Mine. 

The Project would generate up to 168 and 121 vehicle trips per day on Balranald-Ivanhoe Road to the 
south of Hatfield-The Vale Road during the construction and operational phases respectively, with the 
majority being light vehicles (Table 4.1). 

To the north, the Project would generate up to 70 and 91 vehicle trips per day during the construction 
and operational phases respectively (Table 4.1).  During the operational phase, approximately 52% of 
the daily generated traffic on Balranald-Ivanhoe Road between Hatfield and the Ivanhoe Rail Facility 
would be road trains travelling between the Atlas-Campaspe Mine and the Ivanhoe Rail Facility. 
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Table 4.1: Peak Daily Project Traffic on the Road Network (vehicles/day) 

Road and LocationA Light Heavy 
Mineral 

Concentrate 
Transport 

Total 

Construction      

A Atlas-Campaspe Mine Access Rd 228 10 0 238 

B Link Rd 228 10 0 238 

C Magenta Rd 228 10 0 238 

D Hatfield-The Vale Rd 228 10 0 238 

E Balranald-Ivanhoe Road – North of Hatfield-The Vale Rd 68 2 0 70 

F Ivanhoe Rail Facility Access Rd 16 0 0 16 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 84 2 0 86 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 160 8 0 168 

I Balranald-Ivanhoe Rd – North of BMSP 160 8 0 168 

J Balranald-Ivanhoe Rd – South of BMSP 160 8 0 168 

K Sturt Hwy – West of Balranald 110 2 0 112 

L Sturt Hwy – East of Balranald 2 2 0 4 

M Marma Magenta Wampo Rd – West of Link Rd 108 0 0 108 

Operations      

A Atlas-Campaspe Mine Access Rd 156 10 48 214 

B Link Rd 156 10 48 214 

C Magenta Rd 156 10 48 214 

D Hatfield-The Vale Rd 156 10 48 214 

E Balranald-Ivanhoe Road – North of Hatfield-The Vale Rd 41 2 48 91 

F Ivanhoe Rail Facility Access Rd 6 0 48 54 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 47 2 0 49 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 113 8 0 121 

I Balranald-Ivanhoe Rd – North of BMSP 113 8 0 121 

J Balranald-Ivanhoe Rd – South of BMSP 113 8 0 121 

K Sturt Hwy – West of Balranald 58 2 0 60 

L Sturt Hwy – East of Balranald 4 2 0 6 

M Marma Magenta Wampo Rd – West of Link Rd 54 0 0 54 

A Refer to Figure 5 for locations. 

As mentioned in Sections 4.2.1 and 4.3.1 , employees travelling to and from Mildura may use Link Road, 
Marma Magenta Wampo Road and Arumpo Road from the Atlas-Campaspe Mine rather than the 
longer route via Balranald. Assuming all of these employees travelling to Mildura use the alternative 
western route to and from Mildura, the Project would generate up to approximately 108 and 54 vehicle 
trips per day along this route during the construction and operational phases, respectively (Table 4.1).  
This estimate is considered conservative as some employees would travel via the southern route to 
Mildura.  No deliveries or visitors would use the alternative route to and from Mildura.  As noted 
previously, the assessment conservatively allocates all the employee trips between Mildura and the 
Atlas-Campaspe Mine to both routes, thus resulting in the potential maximum volumes on both routes.  
The maximum volumes on each route would not both occur. 
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4.4.2 Peak Hourly Project Traffic 

The distribution of the various components of the Project traffic throughout the day would influence 
the overall peak volume of traffic generated in any one hour.  Employee traffic would tend to be 
concentrated in two distinct peaks at the start and end of shifts, while deliveries, visitors and mineral 
concentrate transport would tend to be spread throughout the day.  As employee traffic makes up the 
largest component of the daily traffic generation and also would occur in distinct peaks, it follows that 
the busiest hours for traffic generated by the Project would be those hours during which employees 
travel to and from the Project. 

Table 4.2 summarises the peak hour Project traffic at key locations on the surrounding road network 
during both the construction and operational phases.  This is considered to be a conservatively high 
assessment of the peak activity, as it assumes that a busy hour for each type of trip would coincide. 

Table 4.2: Peak Hour Project Traffic Distribution (vehicles/hour) 

Road and LocationA Light Heavy 
Mineral 

Concentrate 
Transport 

Total 

Construction      

A Atlas-Campaspe Mine Access Rd 114 5 0 119 

B Link Rd 114 5 0 119 

C Magenta Rd 114 5 0 119 

D Hatfield-The Vale Rd 114 5 0 119 

E Balranald-Ivanhoe Road – North of Hatfield-The Vale Rd 34 1 0 35 

F Ivanhoe Rail Facility Access Rd 8 0 0 8 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 42 1 0 43 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 80 4 0 84 

I Balranald-Ivanhoe Rd – North of BMSP 80 4 0 84 

J Balranald-Ivanhoe Rd – South of BMSP 80 4 0 84 

K Sturt Hwy – West of Balranald 55 1 0 56 

L Sturt Hwy – East of Balranald 1 1 0 2 

M Marma Magenta Wampo Rd – West of Link Rd 54 0 0 54 

Operations      

A Atlas-Campaspe Mine Access Rd 96 4 5 105 

B Link Rd 96 4 5 105 

C Magenta Rd 96 4 5 105 

D Hatfield-The Vale Rd 96 4 5 105 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd 28 0 5 33 

F Ivanhoe Rail Facility Access Rd 4 0 5 9 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 32 0 0 32 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 68 4 0 72 

I Balranald-Ivanhoe Rd – North of BMSP 68 4 0 72 

J Balranald-Ivanhoe Rd – South of BMSP 68 4 0 72 

K Sturt Hwy – West of Balranald 38 0 0 38 

L Sturt Hwy – East of Balranald 2 0 0 2 

M Marma Magenta Wampo Rd – West of Link Rd 36 0 0 36 

A Refer to Figure 5 for locations. 
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The Project is estimated to generate a peak of up to 35 and 84 vehicle trips per hour on 
Balranald-Ivanhoe Road to the north and south of Hatfield-The Vale Road, respectively, during the 
construction phase of the Project (Table 4.2).  During the construction phase, the Project is estimated 
to generate up to 54 vehicle trips per hour on Link Road, Marma Magenta Wampo Road and Arumpo 
Road.  These peak volumes would occur only on a Friday evening/Saturday morning and Monday 
morning/afternoon.  This assumes that construction workers would all arrive immediately prior to the 
start of their first shift of the week, and depart immediately after completion of their final shift for the 
week.  This is considered a conservatively high estimate, as it is expected that the employees travel 
would be spread over several hours rather than all occurring in the one hour. 

The Project is expected to generate a peak of up to 33 and 72 vehicle trips per hour on 
Balranald-Ivanhoe Road to the north and south of Hatfield-The Vale Road, respectively, during the 
operational phase of the Project (Table 4.2).  During the operational phase, the Project is estimated to 
generate up to 36 vehicle trips per hour on Link Road, Marma Magenta Wampo Road and Arumpo 
Road.  These peak volumes are expected to occur on only 5 or 6 days per year, and assumes that all 
employees arrive immediately prior to the start of their rostered shift on a Monday morning.  In reality, 
these trips would tend to be spread over a longer period.  On an average day, the number of employees 
travelling would be significantly lower, and the resulting peak hour traffic generation would be 
significantly lower. 

Table 4.2 demonstrates that the local roads would be expected to carry approximately up to 119 vehicle 
trips per hour generated by the Project during the peak hours during construction, with light vehicles 
making up 96% of those trips.  During the busiest operational days, the local roads would be expected 
to carry 105 vehicles/hour generated by the Project, with light vehicles making up 91% of those trips 
(Table 4.2). 
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5. Non-Project Traffic Changes 
This section considers other changes which may occur to traffic conditions in the vicinity of the Project 
which are not related to the Project itself.  These include the BMSP to the south of the Project, and 
background growth in traffic which is unrelated to a specific development.   The cumulative 
implications of these changes combined with Project traffic is discussed in Section 6. 

5.1 Balranald Mineral Sands Project 

Iluka Resources has recently submitted the Balranald Mineral Sands Project - Project Scoping Report (the 
BMSP Project Scoping Report) (EMGA Mitchell McLennan, 2012) to the DP&I for the BMSP, which 
would include construction, mining and rehabilitation of two linear mineral sand deposits known as 
West Balranald and Nepean, located approximately 12 km and 42 km respectively north-west of the 
town of Balranald.  The BMSP would comprise (EMGA Mitchell McLennan, 2012): 

• construction, operation and rehabilitation of a mineral sands mine, including the extraction 
of ore from the West Balranald and Nepean deposits 

• processing of extracted ore within the mine disturbance area to produce mineral 
concentrates (including ilmenite) 

• transport of mineral concentrates from the mine by a combination of road and rail to Iluka 
Resources mineral processing facilities in Hamilton, Victoria 

• transport of ilmenite from the mine by either road or a combination of road and rail to port 
facilities in Victoria 

• potential transportation of by-product (by road, rail or combination) from the processing of 
mineral concentrate at Hamilton back to the mine site. 

The likely annual production rate of mineral concentrates (including ilmenite) would be 
1,100,000 tonnes per annum.  Mineral concentrates (including ilmenite) would be transported from the 
BMSP to the Sturt Highway by B-Doubles, with a combined average of 126 trips per day (EMGA 
Mitchell McLennan, 2012). 

Light vehicle only access for the BMSP would be via a new access road from Balranald-Ivanhoe Road, 
located approximately 6 km north of Balranald.  The site would also be accessed from Burke and Wills 
Road, approximately 15 km north of Balranald.  The construction workforce is expected to be between 
150 and 250 contractor personnel.  The operational workforce would be approximately 100 to 120 
personnel, with haulage and other services generating additional employees (EMGA Mitchell 
McLennan, 2012). 

The Project Scoping Report (EMGA Mitchell McLennan, 2012) provides only general details regarding 
the likely road transport implications of the BMSP, thus assumptions have been made regarding the 
possible implications as they relate to the road system serving the Project.  Where the BMSP Project 
Scoping Report (EMGA Mitchell McLennan, 2012) does not provide detail, the travel characteristics of 
the BMSP are assumed to be similar to those of the Project.  This assessment focuses on the volume of 
traffic generated by the BMSP on those roads also expected to be used by the Project traffic, namely, 
Balranald-Ivanhoe Road and Sturt Highway. 
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The expected operational life of the mine would be approximately 10 years, with construction expected 
to commence in 2014.  It is understood that a separate application will be made to Balranald Shire 
Council for the construction of an accommodation village to be located in the vicinity of Balranald for 
the construction and operational workforce for the BMSP (EMGA Mitchell McLennan, 2012). 

5.1.1 Employees 

The BMSP is expected to source its construction and operational workforce from both local and 
non-local workers.  The majority of the construction and operational workforce is expected to be 
accommodated within the BMSP accommodation camp, which is likely to be located in or in close 
proximity to the township of Balranald.  Access to the BMSP (including from the BMSP accommodation 
camp) would be via a new access road from Balranald-Ivanhoe Road approximately 6 km north of 
Balranald (EMGA Mitchell McLennan, 2012). 

On a day-to-day basis, the majority of BMSP employees would travel between the accommodation 
camp and the BMSP, with a minority travelling between their usual place of residence and the BMSP.  
For this assessment however, it is assumed that all employees would live at the accommodation camp 
during the periods they are rostered on to work, and that the accommodation camp would be located 
in or very close to Balranald.  At the start and end of rosters, it is assumed that the employees would 
travel directly between their usual place of residence and the BMSP rather than diverting to the 
accommodation camp.  It is assumed that the BMSP would have a similar roster system and car pooling 
rate as the Project (Sections 4.2.1 and 4.3.1). 

The peak BMSP construction activity is likely to occur in 2014, and the peak Project construction 
activity is likely to occur in 2013.  For this cumulative assessment however, the peak construction 
workforce for the BMSP of 250 people has been conservatively considered to be present at the same 
time as the peak Project construction workforce.  It is assumed that the construction employees would 
work five days per week as for the Project, with 90% attendance, 24 hour operations and two shifts per 
day.  As the busiest days for Project construction employee traffic generation would occur on Mondays 
and Fridays (refer to Section 4.2.1), the BMSP construction employee traffic for Mondays and Fridays is 
considered in this cumulative assessment.  At the start and end of their rosters (Mondays and Fridays), 
employees are assumed to travel directly between the BMSP worksite and their place of residence. 

On Mondays, BMSP construction employees would generate approximately: 

• 94 vehicle trips from the employees’ residences to the BMSP prior to commencement of the 
day shift (7.00 am) 

• 94 vehicle trip from the BMSP to the accommodation camp at the end of the day shift 
(7.00 pm) 

• 94 vehicle trips from the employees’ residences to the BMSP prior to commencement of the 
night shift (7.00 pm). 
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Similarly, on Fridays, the BMSP construction employees would be expected to generate approximately: 

• 94 vehicle trip from the BMSP to the accommodation camp at the end of the night shift 
(7.00 am) 

• 94 vehicle trips from the accommodation camp to the BMSP at the commencement of the 
day shift (7.00 am) 

• 94 vehicle trips from the BMSP to the employees’ residences at the conclusion of the day 
shift (7.00 pm) 

• 94 vehicle trips from the accommodation camp to the BMSP at the commencement of the 
night shift (7.00 pm). 

Thus on Mondays and Fridays, the BMSP construction employees are expected to generate 282 and 376 
vehicle trips per day respectively, with a peak of approximately 188 vehicle trips per hour, assuming all 
arrivals and departures at the changeover times occur within a one hour period.  The peak hours would 
occur on Monday evening, Friday morning and Friday evening only.  The distributions of traffic would 
be slightly different on the Friday morning compared with the Monday morning and Friday evening, as 
it would involve only traffic travelling between the accommodation camp and the BMSP.  For the 
purpose of this assessment, the Monday morning and Friday evening peak hours are considered. 

The forecasts for the Project operational employee traffic generation are based on the busiest days of 
the year, and it is considered very unlikely that these occasional very busy days at the Project would 
coincide with the very busiest days at the BMSP.  The BMSP operational employee traffic generation 
for this cumulative assessment is therefore based on the following: 

• average day for travel at the start/end of rosters with 22% of employees travelling between 
the BMSP and their place of residence (22 vehicle trips); plus 

• average day for shift travel with 56% of employees (average daily attendance from rosters) 
travelling between the accommodation camp or place of residence and the BMSP 
(112 vehicle trips). 

Assuming that, like the Project, the BMSP operations would operate with two shifts per day, the peak 
volume of traffic generated in one hour by employees would be 56 vehicle trips per hour between the 
accommodation camp and the BMSP.  It is assumed that half of the travel for the start and end of 
rosters may occur during that same hour, or 11 vehicle trips. 

As the BMSP accommodation camp would be located closer to the township of Balranald than the 
Project’s accommodation camp, it is considered more likely that BMSP workers would occasionally 
travel to and from Balranald for shopping, dining, medical services, etc.  This may increase the rate at 
which such trips are made to and from the south of the BMSP, but these are considered to be minor and 
are not considered further. 

It is noted that if the BMSP operators provided a shuttle service between the accommodation camp 
and the BMSP, the volume of traffic generated would be significantly reduced below those assumed in 
this assessment. 
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5.1.2 Visitors and Deliveries 

The Project Scoping Report (EMGA Mitchell McLennan, 2012) does not provide details on the likely 
level of activity associated with visitors and deliveries during the construction or operational phase of 
the BMSP. 

The peak number of construction employees for the BMSP would be approximately 85% that of the 
peak construction employees for the Project.  For the purpose of this cumulative assessment it is 
conservatively assumed that the visitor and delivery traffic activity during the peak construction phase 
would be equal to that assessed for the Project, noting that the total visitor and delivery traffic is a 
relatively low component of the total traffic generation.  Other general travel characteristics such as 
the distribution on the road system are assumed to be the same as the Project (Sections 4.2.1, 4.2.2 
and 4.2.3).  It is therefore assumed that visitors to the BMSP would generate 10 light vehicle trips per 
day, and deliveries would generate 10 heavy vehicle trips per day during construction. 

The BMSP would have a maximum production rate approximately double the Project, thus it is 
considered that the overall level of activity associated with deliveries and visitors would be 
approximately double that for the Project (Sections 4.3.2 and 4.3.3).   For the purpose of this 
assessment, it is therefore assumed that visitors to the BMSP would generate 40 light vehicle trips per 
day and deliveries would generate 20 heavy vehicle trips per day. 

It is assumed that all light vehicles would access the BMSP via the access road from Balranald-Ivanhoe 
Road, and all heavy vehicles would access the BMSP via the access/haulage road from Sturt Highway. 

5.1.3 Mineral Concentrate Transport 

All mineral concentrate transportation is expected to occur between the BMSP and locations farther to 
the south in Victoria.  The Project Scoping Report (EMGA Mitchell McLennan, 2012) sets out options 
being considered for the transportation of product and by-products to the Sturt Highway, which 
include road links southwards from the BMSP to one of several locations on Sturt Highway between 
approximately 15 km and 35 km west of Balranald.  Approximately 126 B-Double trips per day would be 
required (EMGA Mitchell McLennan, 2012).  It is assumed that transport would occur 24 hours per day, 
with an average of five to six trips per hour. 

5.1.4 Total Balranald Mineral Sands Project Traffic 

Table 5.1 summarises the estimated daily and peak hourly traffic generation of the BMSP, and the trips 
generated on Balranald-Ivanhoe Road and the Sturt Highway during the BMSP construction and 
operational phases.  This assumes that all BMSP light vehicular access would be from 
Balranald-Ivanhoe Road approximately 6 km north of Balranald, all heavy vehicle access is assumed to 
be via a road from the BMSP to Sturt Highway west of Balranald, and that the accommodation camp is 
located in or very close to Balranald. 
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Table 5.1: Balranald Mineral Sands Project Traffic  

Road and LocationA 
Daily 

(vehicles/day) 
Peak Hour 

(vehicles/hour) 

Light Heavy MCT Total Light Heavy MCT Total 

Construction (Years 1 and 2 of the Project) 

A Atlas-Campaspe Mine Access Rd 0 0 0 0 0 0 0 0 

B Link Rd 0 0 0 0 0 0 0 0 

C Magenta Rd 0 0 0 0 0 0 0 0 

D Hatfield-The Vale Rd 0 0 0 0 0 0 0 0 

E Balranald-Ivanhoe Rd – North of Hatfield -The Vale Rd 30 2 0 32 28 0 0 28 

F Ivanhoe Rail Facility Access Rd 0 0 0 0 0 0 0 0 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 30 2 0 32 28 0 0 28 

H Balranald-Ivanhoe Rd – Sth of Hatfield-The Vale Rd 30 2 0 32 28 0 0 28 

I Balranald-Ivanhoe Rd – North of BMSP 30 2 0 32 28 0 0 28 

J Balranald-Ivanhoe Rd – South of BMSP 356 2 0 358 164 0 0 164 

K Sturt Hwy West of BalranaldB 49 8 0 57 49 2 0 51 

L Sturt Hwy East of Balranald 2 2 0 4 2 0 0 2 

M Marma Magenta Wampo Rd – West of Link Rd 0 0 0 0 0 0 0 0 

Operations (Years 3 to 13 of the Project) 

A Atlas-Campaspe Mine Access Rd 0 0 0 0 0 0 0 0 

B Link Rd 0 0 0 0 0 0 0 0 

C Magenta Rd 0 0 0 0 0 0 0 0 

D Hatfield-The Vale Rd 0 0 0 0 0 0 0 0 

E Balranald-Ivanhoe Rd – North of Hatfield -The Vale Rd 10 2 0 12 5 0 0 5 

F Ivanhoe Rail Facility Access Rd 0 0 0 0 0 0 0 0 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 10 2 0 12 5 0 0 5 

H Balranald-Ivanhoe Rd – Sth of Hatfield-The Vale Rd 10 2 0 12 5 0 0 5 

I Balranald-Ivanhoe Rd – North of BMSP 10 2 0 12 5 0 0 5 

J Balranald-Ivanhoe Rd – South of BMSP 164 2 0 166 72 0 0 72 

K Sturt Hwy – West of Balranald 19 16 126 161 10 4 6 20 

L Sturt Hwy – East of Balranald 8 2 0 10 4 1 0 5 

M Marma Magenta Wampo Rd – West of Link Rd 0 0 0 0 0 0 0 0 

A Refer to Figure 5 for locations. 
B Assumed to be west of the proposed BMSP mineral concentrate access road to the Sturt Highway. 

MCT = Mineral Concentrate Transport 

The BMSP is therefore expected to generate 32 vehicles/day and 12 vehicles/day on Balranald-Ivanhoe 
Road past the Project during the construction and operational phases, respectively (Table 5.1).  
Between the BMSP and the accommodation camp (assumed to be located in Balranald), the BMSP is 
expected to generate up to 358 vehicles/day during construction, and 166 vehicles/day on a typical day 
during operation (Table 5.1). 

The BMSP is expected to generate 28 vehicles/hour and 5 vehicles/hour on Balranald-Ivanhoe Road 
past the Project during the peak hour on construction and operational phases, respectively (Table 5.1).  
Between the BMSP and the accommodation camp (assumed to be located in Balranald), the BMSP is 
expected to generate peaks of 164 vehicles/hour during construction, and 72 vehicles/hour on a typical 
day during operations (Table 5.1).   
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5.2 Background Growth 

Irrespective of the Project, changes to traffic conditions can be expected as a result of natural growth in 
traffic.  The historic AADT data (Section 3.3) indicate that daily traffic volumes have not altered 
significantly over recent years, suggesting negligible growth in background traffic over that period.  For 
the purpose of this assessment, however, it is conservatively assumed that future growth in 
background traffic on Balranald-Ivanhoe Road and the Sturt Highway would occur at a rate of 1% per 
annum.  Background traffic on Balranald-Ivanhoe Road and the Sturt Highway is thus expected to 
remain low over the life of the Project.  It is also assumed for the purpose of assessment that local roads 
would currently carry 20 vehicles/day, with peak hour volumes of 5 vehicles/hour, and that the local 
roads would not experience any background growth in traffic.  Table 5.2 summarises the anticipated 
growth in background traffic for the two future scenarios being considered. 

Table 5.2: Growth in Daily and Peak Hour Background Traffic  

Road and LocationA 2006 
Survey 

2012 
Survey 

2013 
Forecast 

2032 
Forecast 

Daily (vehicles/day) 

A Atlas-Campaspe Mine Access Rd - 0 0 0 

B Link RdB - 20 20 20 

C Magenta RdB - 20 20 20 

D Hatfield-The Vale RdB - 20 20 20 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd - 44 45 54 

F Ivanhoe Rail Facility Access Rd - 0 0 0 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility - 48 49 58 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale RdC - 44 45 54 

I Balranald-Ivanhoe Rd – North of BMSPC - 44 45 54 

J Balranald-Ivanhoe Rd – South of BMSPD 259 275 294 346 

K Sturt Hwy – West of BalranaldD, E 969 1,029 1,097 1,291 

L Sturt Hwy – East of BalranaldD 969 1,029 1,097 1,291 

M Marma Magenta Wampo Rd – West of Link RdB   20 20 20 

Peak Hour (vehicles/hour) 

A Atlas-Campaspe Mine Access Rd - 0 0 0 

B Link RdB - 5 5 5 

C Magenta RdB - 5 5 5 

D Hatfield-The Vale RdB - 5 5 5 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd - 7 8 9 

F Ivanhoe Rail Facility Access Rd - 0 0 0 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility - 8 9 10 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale RdC - 7 8 9 

I Balranald-Ivanhoe Rd – North of BMSPC - 7 8 9 

J Balranald-Ivanhoe Rd – South of BMSPF - 25 29 35 

K Sturt Hwy – West of BalranaldE, F - 103 110 129 

L Sturt Hwy – East of BalranaldF - 103 110 129 

M Marma Magenta Wampo Rd – West of Link RdB  5 5 5 

A Refer to Figure 5 for locations. 
B Assumed to currently carry 20 vehicles/day, and peak of 5 vehicles/hour. 
C Assumed to have the same traffic volume as Site E. 
D 2012 volume forecast from 2006 survey at 1% growth per annum. 
E Assumed to have the same traffic characteristics as Site L. 
F Assumes peak hour equals 10% of daily. 
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The composition of the additional traffic is assumed to be similar to the existing surveyed composition 
(Section 3.5.4), i.e. approximately two-thirds light vehicles, and one-third heavy vehicles. 

5.3 Total Traffic – No Project 

The changes in traffic conditions which can be expected to occur without the Project traffic are 
summarised in Table 5.3.  This assumes that the local roads currently carry 20 vehicles/day, with peak 
hour volumes of 5 vehicles/hour, and that the local roads would not experience any background growth 
in traffic. 

Table 5.3: Daily and Peak Hour Traffic Without the Project 

Road and LocationA 
Daily (vehicles/day) Peak Hour (vehicles/hour) 

Light Heavy MCT Total Light Heavy MCT Total 

Year 2013 (Year 1 of Project) 

A Atlas-Campaspe Mine Access Rd 0 0 0 0 0 0 0 0 

B Link Rd 13 7 0 20 3 2 0 5 

C Magenta Rd 13 7 0 20 3 2 0 5 

D Hatfield-The Vale Rd 13 7 0 20 3 2 0 5 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd 60 17 0 77 33 3 0 36 

F Ivanhoe Rail Facility Access Rd 0 0 0 0 0 0 0 0 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 63 18 0 81 34 3 0 37 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 60 17 0 77 33 3 0 36 

I Balranald-Ivanhoe Rd – North of BMSP 60 17 0 77 33 3 0 36 

J Balranald-Ivanhoe Rd – South of BMSP 552 100 0 652 183 10 0 193 

K Sturt Hwy West of BalranaldB 780 374 0 1,154 122 39 0 161 

L Sturt Hwy East of Balranald 733 368 0 1,101 75 37 0 112 

M Marma Magenta Wampo Rd – West of Link RdB 13 7 0 20 3 2 0 5 

Year 2032 (Year 20 of Project)C 

A Atlas-Campaspe Mine Access Rd 0 0 0 0 0 0 0 0 

B Link Rd 13 7 0 20 3 2 0 5 

C Magenta Rd 13 7 0 20 3 2 0 5 

D Hatfield-The Vale Rd 13 7 0 20 3 2 0 5 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd 46 20 0 66 11 3 0 14 

F Ivanhoe Rail Facility Access Rd 0 0 0 0 0 0 0 0 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 49 21 0 70 12 3 0 15 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 46 20 0 66 11 3 0 14 

I Balranald-Ivanhoe Rd – North of BMSP 46 20 0 66 11 3 0 14 

J Balranald-Ivanhoe Rd – South of BMSP 394 118 0 512 95 12 0 107 

K Sturt Hwy West of BalranaldB 879 447 126 1,452 96 47 6 149 

L Sturt Hwy East of Balranald 868 433 0 1,301 90 44 0 134 

M Marma Magenta Wampo Rd – West of Link RdB 13 7 0 20 3 2 0 5 

A Refer to Figure 5 for locations. 
B Assumed to be west of the proposed BMSP mineral concentrate access road to the Sturt Highway. 
C Conservatively includes BMSP traffic, which is expected to cease in Year 13 of the Project. 

MCT = Mineral Concentrate Transport 
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These results indicate that without the Project, traffic volumes on Balranald-Ivanhoe Road can be 
expected to increase to approximately 81 vehicles/day near Ivanhoe and 652 vehicles/day near 
Balranald during the construction phase of the BMSP (Table 5.3).  In the longer term, with BMSP 
operational traffic and background growth, volumes would be approximately 70 vehicles/day near 
Ivanhoe, and 512 vehicles/day near Balranald.  The highest volumes on Balranald-Ivanhoe Road would 
occur between the BMSP access road and Balranald. 

Without the Project, traffic volumes on Sturt Highway can expected to increase to approximately 
1,154 vehicles/day during the BMSP construction phase.  In the longer term, with BMSP operational 
traffic and background growth, volumes on Sturt Highway would be approximately 1,301 to 
1,452 vehicles/day (Table 5.3).  The highest volumes would be on Sturt Highway to the west of 
whichever location the BMSP uses for its mineral concentrate transport and heavy vehicle access. 
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6. Future Traffic Conditions With The Project 

6.1 Future Daily Traffic Volumes 

As described in Section 4.1, the following two future scenarios which represent key stages in the Project 
combined with potential background traffic activity have been considered: 

• Year 1 (2013) – this scenario includes peak construction activity associated with the Project, 
combined with growth in background (non-Project) traffic, as well as peak construction 
traffic associated with Iluka Resources’ BMSP (Section 5.1) 

• Year 20 (2032) – this scenario includes operational activity at the Project, combined with 
growth in background (non-Project) traffic, operational traffic associated with the BMSP, as 
well as maximum mineral concentrate transport activity. 

It is noted that during Year 5 (2017) there would be operational and construction activities associated 
with the Project.  The Project workforce during Year 5 would be the same as during Year 1.  The 
cumulative workforce (i.e. the Project and the BMSP) during Year 5 would be less than Year 1, therefore 
the cumulative impacts during Year 5 would be less than Year 1. 

The BMSP is expected to commence construction in 2014, after construction of the Project commences 
in 2013.  For the purpose of the cumulative assessment of traffic conditions in the region, it is 
conservatively assumed that the construction phases of the Project and the BMSP would occur 
simultaneously in 2013/14.  Similarly, the BMSP is expected to cease operation by approximately 2025, 
while the Project would continue until 2032.  For the purpose of the cumulative assessment of traffic 
conditions in the region, it is conservatively assumed that the BMSP would continue to operate until 
the end of the life of the Project.  Overall, these assumptions will result in conservatively high estimates 
of future traffic volumes for the Project assessment scenarios. 

Table 6.1 summarises the future two way daily traffic volumes expected during Project Years 1 and 20.  
The greatest impact of the Project is expected to occur on the local roads between the Atlas-Campaspe 
Mine and Balranald-Ivanhoe Road with future traffic volumes expected to increase to approximately 
258 and 234 vehicles/day in Years 1 and 20 of the Project, respectively. 

Balranald-Ivanhoe Road north of Hatfield-The Vale Road can be expected to carry approximately 
147 vehicles/day in Year 1 and 157 vehicles/day in Year 20, with the majority of the traffic being 
associated with the Project (Table 6.1).  Future traffic volumes on Balranald-Ivanhoe Road north of 
Balranald can be expected to increase to approximately 820 vehicles/day in Year 1 and 633 vehicles/day 
in Year 20, with the majority of the traffic being light vehicles associated with the BMSP. 

Future traffic volumes on Sturt Highway west of Balranald (and west of the BMSP access) can be 
expected to increase to approximately 1,266 vehicles/day in Year 1 and 1,512 vehicles/day in Year 20, 
with the majority of the additional traffic being associated with the BMSP. 
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Table 6.1: Future Daily Traffic Volumes with Project (vehicles/day) 

Road and LocationA 
Existing Non-Project Changes Project Total 

Light Heavy MCT Light Heavy MCT Light Heavy MCT Light Heavy MCT Total 
Year 2013 (Year 1 of Project) 

A Atlas-Campaspe Mine Access Rd 0 0 0 0 0 0 228 10 0 228 10 0 238 

B Link Rd 13 7 0 0 0 0 228 10 0 241 17 0 258 

C Magenta Rd 13 7 0 0 0 0 228 10 0 241 17 0 258 

D Hatfield-The Vale Rd 13 7 0 0 0 0 228 10 0 241 17 0 258 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd 29 15 0 31 2 0 68 2 0 128 19 0 147 

F Ivanhoe Rail Facility Access Rd 0 0 0 0 0 0 16 0 0 16 0 0 16 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 32 16 0 31 2 0 84 2 0 147 20 0 167 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 29 15 0 31 2 0 160 8 0 220 25 0 245 

I Balranald-Ivanhoe Rd – North of BMSP 29 15 0 31 2 0 160 8 0 220 25 0 245 

J Balranald-Ivanhoe Rd – South of BMSP 183 92 0 369 8 0 160 8 0 712 108 0 820 

K Sturt Hwy West of BalranaldB 685 344 0 95 30 0 110 2 0 890 376 0 1,266 

L Sturt Hwy East of Balranald 685 344 0 48 24 0 2 2 0 735 370 0 1,105 

M Marma Magenta Wampo Rd – West of Link Rd 13 7 0 0 0 0 108 0 0 121 7 0 128 

Year 2032 (Year 20 of Project)C 

A Atlas-Campaspe Mine Access Rd 0 0 0 0 0 0 156 10 48 156 10 48 214 

B Link Rd 13 7 0 0 0 0 156 10 48 169 17 48 234 

C Magenta Rd 13 7 0 0 0 0 156 10 48 169 17 48 234 

D Hatfield-The Vale Rd 13 7 0 0 0 0 156 10 48 169 17 48 234 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd 29 15 0 17 5 0 41 2 48 87 22 48 157 

F Ivanhoe Rail Facility Access Rd 0 0 0 0 0 0 6 0 48 6 0 48 54 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 32 16 0 17 5 0 47 2 0 96 23 0 119 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 29 15 0 17 5 0 113 8 0 159 28 0 187 

I Balranald-Ivanhoe Rd – North of BMSP 29 15 0 17 5 0 113 8 0 159 28 0 187 

J Balranald-Ivanhoe Rd – South of BMSP 183 92 0 211 26 0 113 8 0 507 126 0 633 

K Sturt Hwy West of BalranaldB 685 344 0 194 103 126 58 2 0 937 449 126 1,512 

L Sturt Hwy East of Balranald 685 344 0 183 89 0 4 2 0 872 435 0 1,307 

M Marma Magenta Wampo Rd – West of Link Rd 13 7 0 0 0 0 54 0 0 67 7 0 74 

A Refer to Figure 5 for locations. 
B Assumed to be west of the proposed BMSP mineral concentrate access road to the Sturt Highway. 
C Conservatively includes BMSP traffic, which is expected to cease in Year 13 of the Project. 
MCT = Mineral Concentrate Transport 
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6.2 Future Peak Hour Traffic Volumes 

Table 6.2 summarises the future peak hourly traffic volumes expected during Project Years 1 and 20.  As 
noted previously, these are considered conservatively high forecasts, as they: 

• are based on the highest surveyed peak hour volumes on Balranald-Ivanhoe Road 

• assume that “busy hour” traffic activity associated with the BMSP would coincide with “busy 
hour” Project traffic activity 

• do not take into account spreading of peak traffic volumes as distance from the traffic 
generator increases. 

Table 6.2 demonstrates that the greatest impact of the Project is expected to occur on the local roads 
between the Atlas-Campaspe Mine and Balranald-Ivanhoe Road with future traffic volumes expected to 
increase to approximately 124 and 110 vehicles/hour in Years 1 and 20 of the Project respectively. 

Balranald-Ivanhoe Road north of Hatfield-The Vale Road can be expected to carry approximately 71 and 
47 vehicles/hour in Years 1 and 20 respectively, with the majority of the traffic being associated with the 
Project.  Future traffic volumes on Balranald-Ivanhoe Road immediately to the north of Balranald can be 
expected to increase to approximately 277 and 179 vehicles/hour in Years 1 and 20 respectively. 

Future traffic volumes on Sturt Highway west of Balranald (and west of the BMSP access road) can be 
expected to increase to approximately 217 and 187 vehicles/hour in Years 1 and 20 respectively. 

6.3 Changes to the Road System 

As described in Section 2.3, with the exception of approximately 37 km of existing unsealed roads 
between the Atlas-Campaspe Mine site access road and the intersection with the sealed 
Balranald-Ivanhoe Road (Figure 2), the remaining section of the approximate 175 km long proposed 
mineral concentrate transport route is approved to accommodate road trains (RMS, 2012a). 

Roadworks along the 37 km section would therefore be required during construction of the Project and 
would include (Figure 4): 

• upgrade of the intersection of Hatfield-The Vale Road and Balranald-Ivanhoe Road 

• road widening and associated drainage works (up to approximately 23 m total width) along a 
14.5 km long section of Hatfield-The Vale Road to accommodate an unsealed two-lane road 

• new intersection at Hatfield-The Vale Road and Magenta Road 

• a new unsealed two-lane road formation (approximately 2 km long and up to approximately 
23 m total width) between the new intersection at Hatfield-The Vale Road and Magenta Road 

• road widening and associated drainage works (up to approximately 23 m total width) along 
two sections (approximately 2 km and 1 km long, respectively) of Magenta Road to 
accommodate an unsealed two-lane road 

• sealing and associated drainage works (up to approximately 21 m total width) along a 2 km 
long section of Magenta Road to accommodate a two-lane road 

• new intersection at Magenta Road and Boree Plains-Gol Gol Road 
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Table 6.2: Future Peak Hour Traffic Volumes with Project (vehicles/hour) 

Road and LocationA 
Existing Non-Project Changes Project Total 

Light Heavy MCT Light Heavy MCT Light Heavy MCT Light Heavy MCT Total 
Year 2013 (Year 1 of Project) 

A Atlas-Campaspe Mine Access Rd 0 0 0 0 0 0 114 5 0 114 5 0 119 

B Link Rd 3 2 0 0 0 0 114 5 0 117 7 0 124 

C Magenta Rd 3 2 0 0 0 0 114 5 0 117 7 0 124 

D Hatfield-The Vale Rd 3 2 0 0 0 0 114 5 0 117 7 0 124 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd 5 2 0 28 1 0 34 1 0 67 4 0 71 

F Ivanhoe Rail Facility Access Rd 0 0 0 0 0 0 8 0 0 8 0 0 8 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 5 3 0 29 0 0 42 1 0 76 4 0 80 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 5 2 0 28 1 0 80 4 0 113 7 0 120 

I Balranald-Ivanhoe Rd – North of BMSP 5 2 0 28 1 0 80 4 0 113 7 0 120 

J Balranald-Ivanhoe Rd – South of BMSP 17 8 0 166 2 0 80 4 0 263 14 0 277 

K Sturt Hwy West of BalranaldB 69 34 0 53 5 0 55 1 0 177 40 0 217 

L Sturt Hwy East of Balranald 69 34 0 6 3 0 1 1 0 76 38 0 114 

M Marma Magenta Wampo Rd – West of Link Rd 3 2 0 0 0 0 54 0 0 57 2 0 59 

Year 2032 (Year 20 of Project)C 

A Atlas-Campaspe Mine Access Rd 0 0 0 0 0 0 96 4 5 96 4 5 105 

B Link Rd 3 2 0 0 0 0 96 4 5 99 6 5 110 

C Magenta Rd 3 2 0 0 0 0 96 4 5 99 6 5 110 

D Hatfield-The Vale Rd 3 2 0 0 0 0 96 4 5 99 6 5 110 

E Balranald-Ivanhoe Rd – North of Hatfield-The Vale Rd 5 2 0 6 1 0 28 0 5 39 3 5 47 

F Ivanhoe Rail Facility Access Rd 0 0 0 0 0 0 4 0 5 4 0 5 9 

G Balranald-Ivanhoe Rd – North of Ivanhoe Rail Facility 5 3 0 7 0 0 32 0 0 44 3 0 47 

H Balranald-Ivanhoe Rd – South of Hatfield-The Vale Rd 5 2 0 6 1 0 68 4 0 79 7 0 86 

I Balranald-Ivanhoe Rd – North of BMSP 5 2 0 6 1 0 68 4 0 79 7 0 86 

J Balranald-Ivanhoe Rd – South of BMSP 17 8 0 78 4 0 68 4 0 163 16 0 179 

K Sturt Hwy West of BalranaldB 69 34 0 27 13 6 38 0 0 134 47 6 187 

L Sturt Hwy East of Balranald 69 34 0 21 10 0 2 0 0 92 44 0 136 

M Marma Magenta Wampo Rd – West of Link Rd 3 2 0 0 0 0 36 0 0 39 2 0 41 
A Refer to Figure 5 for locations. 
B Assumed to be west of the proposed BMSP mineral concentrate access road to the Sturt Highway. 
C Conservatively includes BMSP traffic, which is expected to cease in Year 13 of the Project. 
MCT = Mineral Concentrate Transport 
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• a new unsealed two-lane road formation (approximately 2 km long and up to approximately 
23 m total width) between the new intersection at Magenta Road and Boree Plains-Gol Gol 
Road 

• road widening and associated drainage works (up to approximately 23 m total width) along a 
5.5 km long section of Boree Plains-Gol Gol Road to accommodate an unsealed two-lane 
road 

• road widening and associated drainage works (up to approximately 23 m total width) along a 
8 km long section of Link Road to accommodate an unsealed two-lane road 

• a new intersection at Link Road and the Atlas-Campaspe Mine site access road. 

The roadworks would be undertaken in consultation with Balranald Shire Council and in accordance 
with the requirements of the relevant RMS guidelines. 

In addition to the above, a new intersection would be required for the Ivanhoe Rail Facility site access 
road off Balranald-Ivanhoe Road.  The new intersection would be designed and constructed in 
accordance with the relevant RMS guidelines and in consultation with Central Darling Shire Council. 

6.4 Future Road System Efficiency 

The forecast traffic volumes with the Project traffic combined with non-Project traffic changes (refer to 
Table 6.1 and Table 6.2) indicate that on the busiest section of Balranald-Ivanhoe Road between 
Balranald and the BMSP access, peak hour traffic would be approximately 277 vehicles/hour during the 
peak Project construction period, and approximately 179 vehicles/hour on the busiest five  or six days 
per year during the operational phase in the long-term.  Peak hourly volumes farther to the north on 
Balranald-Ivanhoe Road would be lower during these periods. 

Under base conditions, Level of Service A would be experienced for a two way volume of up to 
approximately 650 pc/h on Balranald-Ivanhoe Road.  The forecast peak hourly volume is well below this 
threshold during both the construction and operational phases, thus it follows that even taking into 
account variations from the base conditions, the Level of Service experienced on Balranald-Ivanhoe 
Road would be A. 

Similarly, the expected volumes on the local roads of up to 124 vehicles/hour during peak construction 
and 110 vehicles/hour on the busiest five or six days per year during the operational phase would be well 
below the threshold for Level of Service A. 

To the west of Balranald and the BMSP access road, Sturt Highway is forecast to carry approximately 
217 vehicles/hour during the peak Project construction phase and 187 vehicles/hour during the busiest 
days during the operational phase in the long-term.  These volumes are well below the 600 pc/h 
threshold for Level of Service A on Class I roads, thus the Level of Service experienced on Sturt 
Highway would remain A. 

Future traffic volumes would be sufficiently low that no specific measures to provide additional capacity 
along Sturt Highway or Balranald-Ivanhoe Road or its intersections would be warranted by the Project 
traffic. 
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6.5 Mineral Concentrate and MSP Process Waste Transport 

As described in Section 2.4, mineral concentrate would be hauled via road approximately 175 km from 
the Atlas-Campaspe Mine to the Ivanhoe Rail Facility.  The mineral concentrate would be transported in 
road trains7.  Road transport of mineral concentrate would be undertaken 24 hours per day, seven days 
per week. 

It is anticipated that a Transport Management Plan would be developed prior to commencement of the 
operational phase of the Project, which would define and address aspects of mineral concentrate 
transport, including (but not limited to): 

• driver training 

• operating hours 

• vehicle identification 

• driver code of conduct 

• load covering 

• labelling and placarding requirements for transporting MSP process waste 

• fatigue management 

• drug and alcohol policy 

• vehicle maintenance and safety program 

• emergency response plan. 

The forecast number of truck movements is sufficiently low that the potential for interaction with other 
vehicles would remain low.  However, an agreed road transport protocol would provide a means to 
manage truck movements and minimise any adverse impacts on other road users as a result of the 
additional heavy vehicle movements on the haulage route. 

As also mentioned in Section 2.4, from approximately Year 12 of the Project, MSP process waste 
containers would be unloaded from trains at the Ivanhoe Rail Facility, and temporarily held in a 
designated area prior to loading onto haulage vehicles for the return trip to Atlas-Campaspe Mine.  
Therefore movement of MSP process waste would result in no additional haulage movements in 
addition to the mineral concentrate haulage vehicle movements. 

A Mineral Concentrate and Process Waste Materials Assessment (Radiation Advice & Solutions, 2012) 
has been prepared for the Project and is provided as Appendix L of the EIS.  Radiation Advice & 
Solutions (2012) has determined that MSP process waste would be classified Hazardous under the NSW 
Protection of Environment Operations Act, 1997.  The potential impacts of transporting the MSP process 
waste on the mineral concentrate transport route have been assessed in the Mineral Concentrate and 
Process Waste Materials Assessment (Appendix L of the EIS). 

                                                                        
7  Type 1 road train, as defined by RMS, 2012b. 
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6.6 Road Safety Implications 

The review of road crashes which have occurred along the mineral concentrate transport route 
(Section 3.4) found that there was no pattern regarding the location of crashes, indicating that there 
was no particular location requiring upgrading to address an existing safety concern.  The increases in 
traffic resulting from the Project would be relatively minor, and when considered in the context of the 
overall changes in traffic conditions resulting from general background growth and the BMSP, future 
traffic volumes are not considered likely to result in safety concerns on the surrounding road network. 

Notwithstanding the above, the Road Safety Audit (GTA Consultants, 2012) identified deficiencies on 
the mineral concentrate transport route and ranked them by priority (refer to Section 3.4.1).  On 
Balranald-Ivanhoe Road, a number of “high risk” deficiencies were identified in the Road Safety Audit, 
which suggests these deficiencies should be addressed as a matter of high priority.  Other deficiencies 
were identified as “medium risk”, requiring attention but at lower priority, and yet others were 
identified as “low risk” suggesting they may be appropriately dealt with as part of routine maintenance 
programs.  Balranald-Ivanhoe Road is a Regional Road, thus maintenance is shared between Balranald 
Shire Council, Central Darling Shire Council and RMS. 

The deficiencies identified on Balranald-Ivanhoe Road would be progressively addressed in conjunction 
with Balranald Shire Council, Central Darling Shire Council and RMS during maintenance activities in 
accordance with the requirements of the relevant RMS guidelines. 

With regard to the local access roads, the deficiencies identified in the Road Safety Audit would be 
appropriately addressed as part of the roadworks planned to realign and improve the road conditions to 
allow for road train access (Section 6.3). 

6.7 Road Level Crossing 

The current rail movements on the Orange-Broken Hill Railway in the vicinity of Ivanhoe are relatively 
low at approximately 40 movements each week, or approximately six movements each day.  The 
Project would not result in any change to the existing rail movements through the road level crossing to 
the south of Ivanhoe as the Ivanhoe Rail Facility is located to the west of the road level crossing 
(Figure 3). 

As described in Section 2.4, the proposed mineral concentrate transport route would not cross the 
Orange-Broken Hill Railway south of Ivanhoe (Figure 3).  The Project would however result in an 
increase of approximately 84 vehicles/day during construction and approximately 47 vehicles/day 
during operations through the road level crossing north of the Ivanhoe Rail Facility.  The total vehicle 
movements through the road level crossing south of Ivanhoe would be approximately 167 vehicles/day 
during construction and 119 vehicles/day during operations. 

As the total volume of road traffic through the road level crossing south of Ivanhoe would be relatively 
low and the Project would not generate additional rail traffic movements at this road level crossing, it is 
considered that the incremental risk of road and rail traffic interaction associated with the Project at 
this road level crossing would be low.  No upgrades to the road level crossing are therefore required. 
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The Project would result in up to six movements per week on the Orange-Broken Hill Railway between 
Ivanhoe and Broken Hill.  These additional rail movements (i.e. up to two per day) are not expected to 
significantly increase the risk of road and rail traffic interaction at road level crossings between Ivanhoe 
and Broken Hill. 

6.8 School Buses 

It is anticipated that the Transport Management Plan (Section 6.5) would address haulage 
management measures in the event that the mineral concentrate transport route is used by school 
buses during the life of the Project.  Such management measures may include some of the following: 

• restricting haulage activity to outside the times and/or locations that school buses use the 
route 

• reducing haulage truck speeds during the hours and locations that the school buses use the 
route 

• reducing haulage truck speeds while near to or passing a school bus. 

The specific management measures would be most appropriately developed in consultation with 
school bus operators. 

6.9 Other Transport Modes 

The Project may generate additional demand for passengers on the existing coach and rail services in 
the region.  It is not expected that the increase in demand would be sufficient to warrant increases in 
the capacity of such services.  Any changes to the services to accommodate increased demand would 
however be at the discretion of the service operators. 

6.10 Project Car Parking 

Car parking would be provided at the Atlas-Campaspe Mine and the Ivanhoe Rail Facility to meet the 
expected demands. A car park for employees and visitors would be provided adjacent the buildings.  
Parking facilities would be constructed to meet the requirements of Balranald Shire Council and Central 
Darling Shire Council. 

6.11 Oversize Vehicles 

A number of oversize vehicle movements may be generated on an occasional basis during the life of the 
Project.  These oversize vehicle movements would be associated with the transport of construction and 
mining equipment and infrastructure to and from the Project. 

Although the number of oversize vehicle movements associated with the Project is anticipated to be 
small, the requirement for each proposed oversize vehicle movement would be reviewed and 
alternative transport options, such as rail, would be considered prior to the movement. 
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It is anticipated that oversize vehicles would approach the Project via Sturt Highway and 
Balranald-Ivanhoe Road.  Notwithstanding, the proposed movement of any oversize vehicles would be 
negotiated with RMS and relevant local councils on a case-by-case basis.  All oversize loads would be 
transported with the relevant permits obtained in accordance with Operating Conditions: specific 
permits for oversize and over-mass vehicles and loads (RTA, 2008), and any other licences and escorts as 
required by the regulatory authorities. 

Given the expected infrequent nature of oversize vehicle movements to and from the Project, it is 
considered that there would be minimal cumulative impacts associated with oversize vehicle 
movements on the local road network. 

6.12 Potential Road Noise and Dust Impacts 

Potential road noise and dust impacts have been assessed in the Noise Assessment (Wilkinson Murray, 
2012) (Appendix J of the EIS) and the Air Quality and Greenhouse Gas Assessment (Katestone 
Environmental, 2013) (Appendix K of the EIS) respectively. 

6.13 Measures to Maintain or Improve Capacity, Efficiency 
and Safety 

The discussions in Section 6.5 demonstrate that with the additional traffic expected to be generated by 
the Project, the operation of the road system would remain satisfactory with regard to midblock 
capacities during peak hours.  The review of the history of road crashes (Section 3.4) has not identified 
any locations with inherent safety concerns which may be exacerbated by the additional traffic 
generated by the Project. 

The Project would include roadworks along the 37 km section of the mineral concentrate transport 
route between the Atlas-Campaspe Mine and Balranald-Ivanhoe Road (Section 6.3).  These roadworks 
would improve the capacity, efficiency and safety of this section of the mineral concentrate transport 
route through road widening and intersection improvements. 

Notwithstanding, road widening would not be undertaken along approximately 2 km of the mineral 
concentrate transport route to avoid impacts on a threatened plant species (i.e. the Mossgiel Daisy) 
(Australian Museum Business Services, 2013) (Appendix A of the EIS).  The speed limit through this 
section of road would be reduced and sign-posted to maintain appropriate safety standards.  Site 
inductions would include speed limit requirements for this section of road. 

In addition, the deficiencies identified on Balranald-Ivanhoe Road during the Road Safety Audit 
(Section3.4.2) would be progressively addressed in conjunction with Balranald Shire Council, Central 
Darling Shire Council and RMS during maintenance activities in accordance with the requirements of 
the relevant RMS guidelines. 

Cristal Mining would enter into road maintenance agreements with Balranald Shire Council, Central 
Darling Shire Council and RMS to address the ongoing maintenance requirements for the Project.  The 
road maintenance agreements would specify the timing for the implementation of maintenance to 
address the safety deficiencies identified in the Road Safety Audit (GTA Consultants, 2012). 

Additional measures to provide additional capacity or improve the safety of the road system are 
therefore not considered to be warranted. 
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7. Conclusions 
The proposal by Cristal Mining to develop the Project in the south-west of NSW would have acceptable 
impacts on the operation of the surrounding road system. 

No significant impacts on the performance, capacity, efficiency and safety of the road network are 
expected to arise as a result of the Project. 

The Project would include roadworks (Section 2.3) and the deficiencies identified on Balranald-Ivanhoe 
Road by the Road Safety Audit (Section 3.4.2) would be progressively addressed in conjunction with 
Balranald Shire Council, Central Darling Shire Council and RMS during maintenance activities in 
accordance with the requirements of the relevant RMS guidelines.  With the exception of these works, 
no specific management or mitigation measures are considered to be warranted by the Project. 

Cristal Mining would enter into road maintenance agreements with Balranald Shire Council, Central 
Darling Shire Council and RMS to address the ongoing maintenance requirements for the Project.  The 
road maintenance agreements would specify the timing for the implementation of maintenance to 
address the safety deficiencies identified in the Road Safety Audit (GTA Consultants, 2012). 

Development of a Transport Management Plan for the movement of mineral concentrate and MSP 
process waste between the Atlas-Campaspe Mine and the Ivanhoe Rail Facility would minimise any 
impacts of the heavy vehicles associated with the Project. 
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Off rd left => obj
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Struck animal
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On road-out of cont.

 

 

 

 

 

 

 

 

 

FAS

RUM

RUM

RUM

RUM

RUM

RUM

RUM

RUM

RUM



Detailed Crash Report

Generated:Rep ID: DCR01 User ID:Office: 24/07/2012 15:21Wagga bamberrc Page 5 of 6

C
ra

sh
 N

o
.

D
at

e

T
im

e

D
is

ta
n

ce

ID
 F

ea
tu

re

L
o

c 
T

yp
e

A
lig

n
m

en
t

W
ea

th
er

S
u

rf
ac

e
C

o
n

d
it

io
n

S
p

ee
d

 L
im

it

N
o

. o
f 

T
u

s

T
u

 T
yp

e/
O

b
j

A
g

e/
S

ex

S
tr

ee
t

T
ra

ve
lli

n
g

S
p

ee
d

T
ra

ve
lli

n
g

D
eg

re
e 

o
f

C
ra

sh

K
ill

ed

In
ju

re
d

M
an

o
eu

vr
e

F
ac

to
rs

Western Region

Central Darling LGA

Ivanhoe

Balranald Rd
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E29713309

E430520790

E46056258

653295

628165

705101

659926

659929

506138

706828

604169

550211

537776

575202

561775

769132

09/01/2009

24/06/2008
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E43339965

E84382302
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743855

660744

608650
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Report Totals: Total Crashes: Killed: Injured:61 5 44Fatal Crashes: 5 Injury Crashes: 28

Signpost

Crashid dataset Sturt Hwy from 50km East to 50km West of Balranald, Balranald Township,  Balranald-Ivanhoe Rd, 2006-12 Crashes
 Data for the 9 month period prior to the generated date of this report are incomplete and are subject to change.Note: 
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Ave = average. 
W’day = week day. 
 

Job No N818

Client GTA
Road Balranald Rd (south of Railway Line) Average Weekday 39
Location Ivanhoe 7 Day Average 35
Site No. 1
Start Date
Description Volume Summary

Direction Combined

 
Mon Tue Wed Thu Fri Sat Sun Ave 7 Day

Time 14-May 15-May 16-May 17-May 11-May 12-May 13-May W'day Ave
AM Peak 3 8 3 5 4 4 5
PM Peak 7 5 6 8 4 4 4

0:00 0 0 0 0 0 0 0 0 0
1:00 0 0 0 0 0 0 0 0 0
2:00 0 0 0 0 0 0 0 0 0
3:00 0 0 0 0 0 0 0 0 0
4:00 1 0 0 0 0 0 0 0 0
5:00 0 2 0 0 0 0 0 0 0
6:00 2 4 1 2 0 0 4 2 2
7:00 1 8 2 2 3 0 1 3 2
8:00 3 4 1 1 1 2 0 2 2
9:00 3 1 2 0 3 1 1 2 2

10:00 0 2 2 1 4 4 1 2 2
11:00 2 3 3 5 2 1 5 3 3
12:00 7 2 4 8 3 3 3 5 4
13:00 5 2 4 3 1 1 1 3 2
14:00 4 5 6 7 1 1 0 5 3
15:00 0 4 4 3 4 0 3 3 3
16:00 4 4 6 4 2 3 4 4 4
17:00 3 4 3 0 3 4 0 3 2
18:00 0 1 2 0 1 0 2 1 1
19:00 1 0 1 0 0 0 2 0 1
20:00 1 0 1 0 0 0 0 0 0
21:00 0 1 1 1 2 0 0 1 1
22:00 0 1 0 1 1 0 1 1 1
23:00 0 0 0 0 0 1 0 0 0

Total 37 48 43 38 31 21 28 39 35

Day of Week

11-May-12
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Job No N818

Client GTA
Road Balranald Rd (Hatfield) Average Weekday 35
Location Hatfield 7 Day Average 32
Site No. 2
Start Date
Description Volume Summary

Direction Combined

 
Mon Tue Wed Thu Fri Sat Sun Ave 7 Day

Time 14-May 15-May 16-May 17-May 11-May 12-May 13-May W'day Ave
AM Peak 7 4 3 6 7 2 2
PM Peak 5 7 4 6 6 3 5

0:00 0 0 0 0 0 0 0 0 0
1:00 0 0 0 0 0 1 0 0 0
2:00 0 0 0 0 0 0 0 0 0
3:00 0 0 0 0 0 0 0 0 0
4:00 0 0 0 0 0 0 0 0 0
5:00 0 1 0 0 0 0 0 0 0
6:00 0 2 0 0 3 0 1 1 1
7:00 7 0 0 0 0 0 1 1 1
8:00 4 4 0 1 7 2 1 3 3
9:00 0 3 3 6 3 1 2 3 3

10:00 3 1 3 4 2 2 2 3 2
11:00 3 1 1 1 0 2 2 1 1
12:00 3 2 0 1 5 0 1 2 2
13:00 5 4 4 3 3 1 1 4 3
14:00 0 1 3 3 5 2 2 2 2
15:00 5 2 0 6 1 2 3 3 3
16:00 5 7 2 4 3 2 1 4 3
17:00 0 1 2 3 6 1 5 2 3
18:00 1 3 1 1 2 3 2 2 2
19:00 0 1 2 0 1 0 1 1 1
20:00 0 2 1 2 1 0 2 1 1
21:00 2 0 0 1 2 0 0 1 1
22:00 0 1 0 0 0 0 1 0 0
23:00 0 0 0 1 0 0 0 0 0

Total 38 36 22 37 44 19 28 35 32

Day of Week

11-May-12
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Job No N818

Client GTA
Road Balranald Rd (south of Railway Line)
Location Ivanhoe

Site No. 1
Start Date

Description Classification 7 Day Total

Time

0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 1

5:00 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 2 0 2

6:00 0 0 0 0 0 0 10 1 2 0 0 13 10 1 2 0 0 13

7:00 3 1 0 0 0 4 7 6 0 0 0 13 10 7 0 0 0 17

8:00 6 3 0 0 0 9 2 1 0 0 0 3 8 4 0 0 0 12

9:00 4 3 0 0 0 7 4 0 0 0 0 4 8 3 0 0 0 11

10:00 6 0 0 0 0 6 7 0 1 0 0 8 13 0 1 0 0 14

11:00 7 3 0 1 0 11 10 0 0 0 0 10 17 3 0 1 0 21

12:00 7 9 2 0 1 19 8 3 0 0 0 11 15 12 2 0 1 30

13:00 6 1 0 2 0 9 5 1 0 2 0 8 11 2 0 4 0 17

14:00 5 1 1 1 1 9 11 4 0 0 0 15 16 5 1 1 1 24

15:00 7 3 0 0 0 10 6 2 0 0 0 8 13 5 0 0 0 18

16:00 5 3 2 2 1 13 13 0 1 0 0 14 18 3 3 2 1 27

17:00 6 3 1 0 0 10 3 1 0 2 1 7 9 4 1 2 1 17

18:00 3 1 0 0 0 4 2 0 0 0 0 2 5 1 0 0 0 6

19:00 1 0 0 1 0 2 2 0 0 0 0 2 3 0 0 1 0 4

20:00 0 0 0 0 0 0 1 0 0 1 0 2 1 0 0 1 0 2

21:00 3 2 0 0 0 5 0 0 0 0 0 0 3 2 0 0 0 5

22:00 1 1 0 0 0 2 2 0 0 0 0 2 3 1 0 0 0 4

23:00 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1

Total 70 34 6 7 3 120 94 19 4 7 2 126 164 53 10 14 5 246

11-May-12
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Job No N818

Client GTA
Road Balranald Rd (Hatfield)
Location Hatfield
Site No. 2
Start Date

Description Classification 7 Day Total

Time

0:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1:00 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1

2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:00 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1

6:00 0 0 0 0 1 1 3 1 0 1 0 5 3 1 0 1 1 6

7:00 6 1 0 0 0 7 1 0 0 0 0 1 7 1 0 0 0 8

8:00 4 4 1 1 0 10 5 3 0 0 1 9 9 7 1 1 1 19

9:00 7 4 0 1 0 12 5 1 0 0 0 6 12 5 0 1 0 18

10:00 7 3 0 0 1 11 2 2 0 0 2 6 9 5 0 0 3 17

11:00 3 1 0 0 0 4 6 0 0 0 0 6 9 1 0 0 0 10

12:00 1 1 0 1 1 4 4 2 0 0 2 8 5 3 0 1 3 12

13:00 5 0 0 1 0 6 13 1 0 1 0 15 18 1 0 2 0 21

14:00 6 2 0 0 0 8 6 2 0 0 0 8 12 4 0 0 0 16

15:00 5 1 0 1 1 8 7 1 1 2 0 11 12 2 1 3 1 19

16:00 8 1 0 0 0 9 8 6 0 1 0 15 16 7 0 1 0 24

17:00 7 0 0 0 1 8 10 0 0 0 0 10 17 0 0 0 1 18

18:00 5 3 0 0 0 8 2 2 0 0 1 5 7 5 0 0 1 13

19:00 1 2 0 0 0 3 0 0 0 2 0 2 1 2 0 2 0 5

20:00 5 1 0 0 1 7 0 0 0 0 1 1 5 1 0 0 2 8

21:00 3 0 0 1 0 4 1 0 0 0 0 1 4 0 0 1 0 5

22:00 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 2 2

23:00 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1

Total 76 24 1 6 8 115 73 21 1 7 7 109 149 45 2 13 15 224

11-May-12
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www.gta.com.au 

 

Melbourne 
 
A 87 High Street South 
 PO Box 684 
 KEW   VIC   3101 
P +613 9851 9600 
F +613 9851 9610 
E melbourne@gta.com.au 

Canberra 
 
A  Unit 4, Level 1, Sparta Building, 55 Woolley Street 
 PO Box 62 
 DICKSON   ACT   2602 
P +612 6263 9400 
F +612 6263 9410 
E canberra@gta.com.au 

Townsville 
 
A Level 1, 25 Sturt Street 
 PO Box 1064 
 TOWNSVILLE   QLD   4810 
P +617 4722 2765 
F +617 4722 2761 
E townsville@gta.com.au 

Sydney 
 
A Level 2, 815 Pacific Highway 
 CHATSWOOD   NSW   2067 
 PO Box 5254 
 WEST CHATSWOOD   NSW   1515 
P +612 8448 1800 
F +612 8448 1810 
E  

Adelaide 
 
A Suite 4, Level 1, 136 The Parade 
 PO Box 3421 
 NORWOOD   SA   5067 
P +618 8334 3600 
F +618 8334 3610 
E adelaide@gta.com.au 

 

Brisbane 
 
A Level 3, 527 Gregory Terrace 
 BOWEN HILLS   QLD   4006 
 PO Box 555 
 FORTITUDE VALLEY   QLD   4006 
P +617 3113 5000 
F +617 3113 5010 
E brisbane@gta.com.au 

Gold Coast 
 
A Level 9, Corporate Centre 2 
 Box 37 
 1 Corporate Court 
 BUNDALL   QLD   4217 
P +617 5510 4800 
F +617 5510 4814 
E goldcoast@gta.com.au 
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