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1 Executive Summary

1.1 Introduction

Access to global markets through effective and efficient movement of freight is directly linked to the
economic prosperity of the region encompassing the Limestone Coast and South West Victoria. The vast
distances often required for freight movement in the region means that the transport network is central to
the region’s economic wealth. Enhancing this network’s capacity will improve the potential for businesses
to reach their global customers.

The concept that economic prosperity is directly linked to a region’s ability to access markets is not new
and while not a new idea, it is still relevant today and transport networks were identified in Infrastructure
Australia’s 2019 Audit as being central to a community’s economic wealth. Australia is investing in critical
infrastructure to provide the backbone for a world-class supply chain and the reinvigoration of rail in the
Limestone Coast and South West Victoria is an opportunity to future proof our connection to this new, vital
supply chain.

Freight growth in Australia is predicted to follow along the path of GDP rather than population growth. In
the 10 years to 2016, the domestic freight task grew by 50% while population only grew by 18%. If this
trend continues, it would mean an 88% increase in kilometres travelled by 2050 and an increase in vehicle
stock of 2.5 million trucks and light commercial vehiclest. We need to be considering now what transport
infrastructure is needed to support this significant growth.

The importance of transport infrastructure to the Limestone Coast region was the motivation to undertake
a study examining our region’s freight task, supply chains and where future infrastructure investment might
be best-placed to ensure our economic prosperity. Using the CSIRO Transport Network Strategic
Investment Tool (TraNSIT), we have begun to quantify the region’s freight task, laying out our supply chains
and exploring how the reinvigoration of rail might transform our supply chains for the future.

This study examined commodities where data was available and rigorously tested for inclusion in TraNSIT:
forestry and wood products, dairy, grains, pulses, livestock (beef and sheep), wool and horticulture. The
region’s freight task extends beyond this commodity base and we therefore recognise the analysis provides
a minimum baseline.

1.2 Supply chains

For the commodities included in the study, approximately 527,000 vehicle trips use at least part of the
Limestone Coast region’s transport network.
527,000:
e 65,000 trips pass through, 476,000 trips originate in or are destined for the region
o Of the 476,000 trips
e 219,000 are destined for the region
e 257,000 originate in the region
o 134,000 of these are destined for processing in Victoria or South
Australia
o 78,000 are destined for markets across Australia
o remainder to other processing and distribution centres

These supply chains equate to around 19 million tonnes of product utilising the region’s transport network
infrastructure annually. This is clearly an underestimate, as some commodities are not yet in TraNSIT so we
can assume this to be an absolute minimum. The forestry industry forms a significant part of the network’s
usage, accounting for more than half of the vehicles moving around the region with half of these originating
in the region. Generally, overall the supply chain legs are relatively short. Those passing through the region
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exhibit longer supply chain legs, such as some horticulture trips when supply chain leg can be 2500km at a
cost of over $400/tonne.

Trips that originate in the region dominate the freight task, accounting for more than 49% of the supply
chains legs, i.e. 241,469 trailer equivalent units. These trips average a distance of 195km and cost of
$23.10/tonne. The highest costs are seen for horticulture supply chains and also post-processed food, while
lowest costs are seen for forestry and fuel supply chains. Trips destined for the region make up the next
greatest portion of the freight task, accounting for more than 40% of the supply chains, i.e. 215,338 trailer
equivalent units. They average a distance of 191km and cost of $23.29/tonne. Interestingly, the highest
costs and lowest costs are seen within the livestock and fuel supply chains, ranging from $7.19/head
(livestock) to $74.14/tonne (fuel). Through-trips account for only 10% of the freight task and are dominated
by trips passing through the northern tip of the region via the Dukes Highway.

1.3 Freight task & pinch points

Understanding how the road freight task utilises our transport network infrastructure supports informed
decision-making around where investment might be best-placed to increase the productivity of that
network. From the TraNSIT analysis, we determined that in the Limestone Coast region, the largest
numbers of freight movements occur on the Dukes Highway, Riddoch Highway, Princes Highway, Nelson
Road (Glenelg River Road), Penola-Hamilton Road and a range of feeder roads into the Port of Portland.
These are known freight routes which connect commaodities with their supply chains. Through further
‘pinch point’ analysis, we were able to identify road sections that carry a significant share of the region’s
freight task, but which also present an opportunity for improvement. Due to the high usage of these roads,
there is a higher potential for increases to freight movement and lower freight costs through investment to
these roads, e.g. upgrades to allow high productivity vehicles or improved road surfacing to allow higher
speeds. This analysis assumed major freight paths with full seal are maintained to the required standard for
freight flow and as such, these roads were excluded from the analysis. We recognise however that
investment may still be required on some of these roads. The pinch point analysis identified sections on 11
key roads as preferred candidates for investment:

e Meatworks Rd (Tatiara District Council)

e Ridgway Rd (Tatiara District Council)

e Barnett Swamp Rd (Robe District Council)
e Glenroy-Bool Lagoon Rd (Wattle Range Council)
e Belt Rd (Wattle Range Council)

e Williams Rd (Wattle Range Council)

e Worrolong Rd (District Council of Grant)
e Mingbool Rd (District Council of Grant)

e Kaladbro Rd (District Council of Grant)

e Heathfield-Lindsay Rd (Glenelg Shire)

e Mt Clay Rd (Glenelg Shire)

Many of the road sections carry seasonal flows such as potatoes or onions, while other sections carry more
constant flow such as paper product and fuel.

1.4 Rail Scenarios

The project then examined the potential costs and benefits of shifting some or all freight movement to rail,
in the event of the reinstatement of the rail line between Mount Gambier and Heywood, and between
Mount Gambier and Wolseley, both separately and combined.

While there are 527,000 vehicle trips across 37,000 supply chain paths that use the region’s road network,
it cannot be assumed that if rail was active all of these supply chains would shift to rail - contestability of
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freight by rail is significant. We therefore applied an analytical process to reduce the total supply chains to
only those that could be suitable candidates for rail usage. This resulted in 2,599 individual supply chain
paths with the potential to move to rail. Of these, 366 achieve a reduction in transport costs in comparison
to road. A significant finding is that the link through to rail corridors in the eastern states is important for
many of the supply chains to achieve a transport cost reduction if shifting to rail. Almost all paper product
supply chains achieve a cost reduction along with large portions of wool and horticulture supply chains. Of
the 2,599 supply chains, 279 demonstrate a slight increase in transport costs when shifting to rail. Overall,
the most significant reductions with a shift to rail are for supply chains with an origin in the region.

Examining changes due to reinstatement of the rail lines, it is apparent that the freight volumes moving
through supply chain legs to the north of the region along the Wolseley line are not significant - only
approximately 38,000 tonnes of the 291,0000 tonnes achieve a cost saving when utilising that
infrastructure. While there are transport cost reductions averaging 11%, the volumes are small. The highest
contributors to these reductions are wool, paper products, grains and horticulture.

Conversely, the reinstatement of the Heywood line sees the diversion of 254,413 tonnes of freight from
road to rail. Three quarters of the transport reductions are for paper products moving from manufacturing
to distribution centres. The cost reduction seen for supply chains on the Heywood line averages 24%
($52.31/tonne), ranging from $6.31/tonne to $112.19/tonne. In terms of seasonality, there is a strong and
consistent baseline of freight to support the reinvigoration of rail with some peak times due to seasonal
commodities.

The overall total cost reduction for reinstatement of the Heywood line is $15.6 million annually. With an
estimated reinstatement cost of between $120-$150! million, based on reinstatement cost of similar rail
lines in Victoria, the ROI! without considered avoided costs would be 7.7 years — 9.6 years. The diversion of
254,413 tonnes of freight! from the road network to rail would also incur additional savings such as a
reduction in both road maintenance and road crash costs. It is estimated these savings would be $1.7
million annually. This reduces the ROI* to 6.9 years — 8.6 years.

Along with transport cost reductions, reinstatement of the region’s rail lines would result in reduced carbon
dioxide emissions. It is estimated this would be 8,675 tonnes annually, equivalent to removing 1,842
passenger cars each year or 143,443 tree seedlings grown for 10 years
(https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator).

1.5 Forestry Freight Task

Due to supply chains less than 200km being unlikely to achieve transport cost reductions without significant
costs which outweigh potential benefits, these supply chains were removed from the analysis. This resulted
in removal of large numbers of the forestry supply chains. Rail movement between Mount Gambier and
Portland via Heywood is expected to cost $23.57/tonne (estimated as $20.43/tonne if a road movement).
However, if the number of train movements in the region increases to cater for a higher volume of
movements, the cost of transporting woodchips and logs via rail could decrease substantially. For
movement between Mount Gambier and Portland via Heywood, a more frequent service could reduce
costs to $17.00/tonne, which would potentially make this commodity cost competitive with road transport.
If this freight task was to move the rail network, it would be expected to also result in significant avoided
costs in relation to road maintenance and crash costs. This could bring the total savings annually to $20.6
million, further reducing the ROI* to 5.8 years — 7.3 years.

1 RDALC analysis
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2 Introduction

CSIRO developed the Transport Network Strategic Investment Tool (TraNSIT) to provide a
comprehensive assessment of transport logistics costs and benefits due to infrastructure
investments and policy changes in agriculture supply chains in Australia. TraNSIT is a ground-up
approach that optimises transport routes between enterprises and their markets — a key
consideration in Australia, which is characterised by long supply chains with large distances
between production, processing and markets. The tool’s outputs inform operational, investment
and regulatory decisions and freight supply chain strategies from local to national scale. An
overview of TraNSIT is provided in Appendix A and Higgins et al (2018).

TraNSIT has helped reduce transport costs by millions of dollars to the Australian agriculture
sector, particularly the beef industry, by informing infrastructure investments and regulatory
changes. Notable applications of the tool have been Australian Government initiatives including
the $100 million Northern Australia Beef Roads Programme, Inland Rail and Roads of Strategic
Importance. TraNSIT has also been used extensively for local government freight planning and for
industry-specific applications.

TraNSIT considers both road and rail transport, including intermodal links, using ground-up models
representing the major variables associated with running and costing vehicle and rail trips. The
tool is continually being improved in terms of functionality (e.g. adding sea freight and vehicle
classes) and data (e.g. updating commodity data, incorporating road/rail network improvements).
The range of scenarios TraNSIT can examine includes:

e Analysing the impact of road upgrades, e.g. sealing, widening, first/last mile, improving roads for
higher productivity vehicles and bridges;

e Testing potential outcomes from changes in policy, e.g. driver fatigue, changed truck limitations

for road classes;

e Comparing infrastructure investment and regulatory-change opportunities that maximise
transport cost reductions for a given investment budget;

e Assessing potential for incorporation of rail transport in to commodity value chains.

This project mapped supply chains and estimated transport costs for most of the key commodities
produced in the Limestone Coast region (encompassing the Limestone Coast and South West
Victoria). It then provided modelled costs after hypothetical reinstatement of the rail line between
Mount Gambier and Heywood, and between Mount Gambier and Wolseley, both separately and
combined.
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3 Background

The area encompassing the Limestone Coast and South West Victoria (referred to in this report as
the ‘Limestone Coast region’ or ‘region’) is diverse in terms of agriculture and forestry production,
including dairy, grains, cattle, sheep, horticulture and viticulture. Transport of these commodities

in the region is by road and includes many movements between South Australia and Victoria.

3.1 Scope of work

The aim of this project was to map the supply chains and estimate road and rail transport costs of
each modelled commodity as a baseline and after hypothetical reinstatement of the rail line
between Mount Gambier and Heywood, as well as between Mount Gambier and Wolseley, both
separately and combined. A goal was to identify the commodities and supply chain paths that
would benefit from the rail line reinstatement, along with the transport cost reductions. The
analysis considered intermodal requirements and related costs. It also considered different train
configurations and alternative supply chain paths through links with existing intermodal rail
networks (e.g. the Australian Rail Track Corporation (ARTC)).

The first stage of the project established a baseline of current road transport movement for the
Limestone Coast region, encompassing supply chains that start, terminate or pass through the
region. This stage included a round of stakeholder engagement meetings to review and update the
region’s commodity data as used in TraNSIT, as well as a review and update of the transport
infrastructure data used within the tool.

The second stage of the project comprised scenario modelling through reinstating the rail
corridors into the network model and shifting targeted supply chains to this updated network.
Transport cost reductions and locations of reduced road transport volumes were identified. A
range of train configurations were tested, and industries which may be suitable users of the rail
network were identified.
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4 Model data

4.1 Production and supply chains

Production data used in this project built upon agriculture and forestry production data as used in
the application of TraNSIT to the Agriculture White Paper initiative and outlined in Higgins et al.
(2017). These data sets have been progressively refined since 2017 to include more up-to-date
production volumes and supply chain paths, particularly for livestock, grains, cotton and
horticulture. Additional commodities have also been added to TraNSIT, including 17 new
horticulture classes - many of which are relevant to this study.

Through the current project, these commodities and supply chains were further refined to
accommodate detailed production and supply chains paths for important commodities produced
in or travelling through the Limestone Coast region. These particularly include dairy and forestry.
Additional enterprises that are important to the region (e.g. Kimberley Clark’s processing facility)
were also added.

Wine production and hay were considered for inclusion in the project but data for the production
and supply chains were not able to be captured within the project timeframe. An Australia-wide
data collection activity has since begun capturing production, consumption and logistics
information relevant to the wine industry. The commodity will be added to the TraNSIT model in
early 2020.

4.2 Stakeholder engagement

A series of stakeholder meetings was held in early April 2019, providing an opportunity for
industry and governing bodies to review initial baseline output and provide feedback on
commodity flows, enterprise locations and network attributes.

The main objectives were to:

Inform stakeholders about the project;

Discuss the TraNSIT model and its key inputs/outputs, and how it can inform investment;

Discuss logistic processes and road/rail network accuracy;

e Discuss and capture the detail of regional supply chains.

This process ensured capture of critical information which allowed refinement of the baseline
through more accurate and detailed inputs, and through informing micro-logistics around some of
the local industry practices such as load/unload timing for timber and dairy. The information was
also of use in validating model outputs.

Stakeholder engagement in the region was expansive and strongly supported by local industries.
Many of the participants openly shared information about the region’s transport infrastructure as
it related to their business and provided information on business and industry logistic processes.
Many also provided important aggregate data for their markets and supply chains.

Engagement with the region’s councils (listed in Appendix B — Stakeholder engagement list)
provided feedback around the current enterprises and road freight routes in each council’s area.
This feedback was used to update data currently in the TraNSIT model.
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The engagement resulted in feedback including:

1.

Information about network access restrictions or other limitations that would impact on
the selection of transporting commodities along a route;

Some stakeholders provided insights to current freight routes where annual investment
has not been able to keep up with the freight usage. There were suggestions that better
maintenance of some local roads compared with state-owned roads may see freight
operators prefer these, due to the overall improved road quality.

Descriptions of local transport logistics;

Further, some stakeholders lamented the challenges in accessing appropriately configured
trucks as required, particularly in the winter cropping and summer harvesting periods.
Many of the trucks are from interstate and arrive empty.

Regulations relating to the movement of commodities around the supply chain, particularly
restrictions along the transport networks;

There are challenges around truck access alignment, particularly border restrictions and
bridge limits, where arranging permits can be expensive and take time.

Commodity supply chain data to update existing commaodities in TraNSIT, and information
on new commodities that should be considered.

The data collection process for dairy included discussion with dairy industry participants
which resulted in updated data and supply chain paths for this industry in the region.
Importantly, it also allowed addition of critical seasonal data which was used to update
the national production data and clarified the input/output ratios for a range of dairy
products. The participants noted that the industry is in a state of flux where there is a
move to larger farms and vertical supply chains.

Similar discussions were held with stakeholder support to improve data for the forestry
industry. A large number of local industry participants provided insights and data for the
processing leg of the forestry supply chain, though data on production proved more
difficult to obtain. Maps and tables for aggregate production were provided through this
engagement, which were used to generate a synthetic set of production volumes for the
region.

Suggestions were made for additional commodities which were not already in the
transport model - these included tissues, wine and wool. Data for wine were not able to
be collected within the timeframe of the project, however wine data collection has
commenced and will be available for future use in the model. Data from discussions with
regional industry participants on the logistics and supply chains for wool and tissues were
included in the modelling.

5. Other useful comments and insights

While the modelling in this study was completed based on existing supply chains, some
stakeholders provided information around plausible and planned industry investments
including:

= |ncreases in infant formula export to China

= Development of an intermodal facility near Bordertown for containerising logs
(facility now in operation)
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= Changes in the structure of the forestry processing industry toward larger
corporate entities

= Increases in forestry production regions, with many forestry operations being
vertically aligned

= A potential reduction in the number of blue gum plantations

* |ncreased broadacre canola cropping

=  Growth in the renewable energy industry

= Development of strategic roadmaps for efficiency and diversity in the forestry
industry.

With regards to roads and transport infrastructure, stakeholders suggested that in recent
times, authorities have become more transparent with their data which has allowed local
authorities and industries to make better decisions around their investments. Also, the
stakeholders provided information around complementary investments that would
support rail investment including:

= Improvements to the Portland to Maroona rail connection

= The Penola bypass road upgrade (now being undertaken).
The Limestone Coast Roads and Transport Management Group released the Limestone
Coast Local Government Association regional road action plan (HDS Australia, 2017) which

sets priorities and details a range of road upgrades being planned to support freight flows
in the region.

Other activities such as a recent study (GHD, 2019) where investigators are planning the
Princes Highway Corridor Strategy, aim to integrate planning along the entire corridor and
align asset management priorities and investment. This project is now being delivered and
plans to consider access and connectivity, safety, regional development, efficiency and
sustainability (see https://www.infrastructure.gov.au/roads/princes-highway/). The
expectation is that the report will be complementary to the freight analysis completed
here and will identify issues around:

= Bridge limitations, condition and alignment

= Freight access constraints, including higher mass limit vehicle combinations (HML)

= |ntermodal connectivity

= Alternative transport modes

= Driver fatigue management

= Rail crossings

= Road reliability and resilience to disasters

= Road design and geometry

= Qvertaking provision and congestion
With regards to the proposed rail reinstatement, aside from the potential freight outcomes
outlined in this report, some stakeholders observed that reinstating the two rail lines

would enhance the resilience of the rail system, enabling travel from Adelaide to
Melbourne via Mount Gambier.
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4.3 Supply chain enterprises

Figure 1 shows post-harvest enterprises in the Limestone Coast region, as used in this study. This
map includes enterprises relocated, added or deleted, based on stakeholder feedback.
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Figure 1. Post-harvest enterprises in TraNSIT, for the Limestone Coast region.

4.4 Road network

Figure 2 shows the road network in the Limestone Coast region used for this study and, for each
road segment, highlights the PBS Level (truck classification) and road rank. Truck preferred routes
are also displayed. Roads are assigned attributes for parameters such as road quality, surface,
ranking and freight limitations. These attributes influence the speed a truck can travel across each
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road segment and hence the associated costs. The attributes for road segments in the region were
updated based on feedback from stakeholders.
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Figure 2. Road network in TraNSIT for the Limestone Coast region highlighting PBS access, road rank and truck
preferred routes.

4.5 Transport and logistics costs

TraNSIT uses a ground-up cost model for all truck combinations and train configurations which

allows direct comparison across the different transport modes. The transport costs include capital
and depreciation costs and fixed costs comprising registration and track access charges, tyres and
repairs as well as fuel and wages. Other cost factors taken into account are loading and unloading

time and costs, decoupling and driver fatigue management. Extra costs are included for
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intermodal transfers on a twenty-foot equivalent unit container (TEU) or forty-foot container
(FEU) rate basis. Importantly, business-related costs such as management and administration or
fleet garaging are not considered. The modelling process iterates through all possible truck
combinations allowable along the route paths between origins and destinations, and optimises
based on the lowest total cost from the vehicle configurations modelled. The costs for travelling
along a section of road vary based on the input parameters of the roads as described in the road
network section above. The lowest-cost route is assumed to be the most likely path between
enterprises.
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5 Baseline analysis

A baseline analysis provides information on the number of vehicles travelling along each road/rail
segment and needs to be undertaken before case studies can be tested. The main outputs from
the baseline analysis for this project were:

e number of vehicles using each road segment by commodity, origin and destinations routes;

e cost of road transport for every vehicle trip.

Figure 3 shows the spatial extent of the supply chains that use part of the transport network
within the Limestone Coast region. It shows the number of vehicles (semi-trailer equivalents)
carrying freight (generally agricultural) for those supply chains, particularly to/from ports and
markets in major urban centres in the south. It includes vehicles passing through as well as trips
originating or terminating in the region. The vehicle numbers do not include the return trip of
empty trailers. Most non-refrigerated vehicle trips for bulk commodities return empty, so the
vehicle numbers can be almost doubled to represent full and empty trips.
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Figure 3. Freight density showing freight task (number of semi-trailer equivalents per year) and spatial extent across
the network for the modelled supply chains which pass through or have an origin or destination in the region.
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Figure 4. Freight density showing freight task (number of semi-trailer equivalents per year) and spatial extent across
the network for the modelled supply chains which have an origin in the region.
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Figure 5. Freight density showing freight task (number of semi-trailer equivalents per year) and spatial extent across
the network for the modelled supply chains which have a destination in the region.

Figure 4 shows the extent for the freight task leaving the region and highlights a strong connection
with south east Australia. Figure 5 provides the extent for the freight moving into the region and
again shows the strong connection with Melbourne and Adelaide in particular.

5.1 Focused freight task maps

The zoomed in freight task for the region (all trips to, from and through) is provided in Figure 6.
Figure 7, Figure 8 and Figure 9 show the freight density for all trips with an origin in the region
(Figure 7), destination in the region (Figure 8), or travelling through the region (Figure 9). These
maps show the modelled number of semi-trailer equivalents per year along each road segment
and allow identification of corridors of modelled heavy freight flows which are therefore likely to
be important to the region.
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Figure 6. Freight density for all trips to, from or through the region as modelled in TraNSIT, showing freight task
(number of semi-trailer equivalents per year) for the modelled supply chains.
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Figure 7. Freight density for all trips from the region as modelled in TraNSIT, showing freight task (number of semi-
trailer equivalents per year) for the modelled supply chains.
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Figure 8. Freight density for all trips to the region as modelled in TraNSIT, showing freight task (number of semi-
trailer equivalents per year) for the modelled supply chains.
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Figure 9. Freight density for all trips through the region as modelled in TraNSIT, showing freight task (number of
semi-trailer equivalents per year) for the modelled supply chains.

5.2 Pinch points in the road network

Pinch point analysis identifies road sections that carry a significant share of the area’s freight task,
while also having attributes which can restrict freight flow. Because of the high usage of these
road segments, there is higher potential for improvements to freight flow if they are selectively
upgraded through e.g. a change in allowable truck classification to a higher-productivity vehicle, or
improved road quality or surfacing. Existing roads identified as major freight paths with a full seal
were excluded from the analysis, as they are assumed to be maintained to quality standards and
resurfacing and rehabilitation needs for these road sections are assumed to be known and funded.
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The analysis determined that pinch points in the region were mainly sections of road carrying
freight funnelling toward processors or markets while others carry freight that service specific
enterprises. Many of these movements are seasonal, moving horticulture or grains, but provide an
important route for the commodity. The major commodities using the identified pinch points are:

e Potatoes - Glenroy-Bool Lagoon Road, Mingbool Road, Kaladbro Road, Heathfield-Lindsay

Road and Worrolong Road

e Livestock and processed meats - Meatworks Road

e Grain - Ridgeway Road, Belt Road, Williams Road and Barnett Swamp Road

e Fuel, dairy, grains and livestock - Mt Clay Road

Pinch points which carry the most freight traffic (more than 500 trailers/year) are shown in Figure

10.
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Figure 10. Busiest corridors for structural annual freight flows bottle necks (all commodities excluding forestry).

Maps of all road segments identified as pinch points are provided in Figure 11 (for all commodities
except forestry) and Figure 12 (for forestry only) and can be used to help identify roads that may
present an opportunity for investment.
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Figure 11. Structural annual freight flows bottle necks (all commodities excluding forestry).

For the pinch point analysis, the modelled freight flow data was divided into two groups; the first
capturing structural annual flows including any seasonal flows as relevant to all commodities
except forestry (Figure 11), the second capturing modelled annualised flows as relevant to forestry
(Figure 12). The major difference in the structural annual flows compared with the modelled
annualised flows is the input data. For the structural flows, the data used to derive the movements
represent fixed location producers and processors through to market while for the modelled
annualised flows, the data used to derive the movements have some uncertainty about the
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specific origin for a given period. The locations for the processing and markets are well-defined

but the production harvest location for any given year is less clear in the model.
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Figure 12. Modelled annualised freight flows bottle necks (forestry only).
Many of the identified road sections in Figure 11 carry seasonal flows such as potatoes, onions
(to/from north and central regions) and grain (particularly to/from the north and along the state

border north west of Mount Gambier). Other sections carry commodities where the flows are

more constant during the year - paper products (west), fuel (south), and livestock and dairy
(central/south). Road sections closer to port (Portland) carry cattle, grains, dairy products and

fuel.

TraNSIT — Limestone Coast and South West Victoria | 23



5.3 Supply chain summary tables

Table 1, Table 2, Table 3 and Table 4 summarise the annual transport volumes and costs for
vehicle trips using roads within the region and disaggregated by commodity type. Table 1 is for all
trips, Table 2 is for all trips with an origin within the region, Table 3 is for all trips with a
destination within the region, and Table 4 is for all trips that pass through the region.

The forestry industry has a significant impact on the freight task of the region. It accounts for more
than half of the vehicles moving around the region, with half of these originating in the region. The
supply chain legs tend to be relatively short distances. Some livestock supply chains, grains and
fuel are also significant contributors to the freight task in the region, with livestock supply chain
legs from outside the region being longer on average, particularly between the feedlots and
properties. Livestock trips originating in the region have shorter distances between supply chain
legs. The largest transport costs are for trips that pass through the region as most of these are long
distance trips for horticulture, sometimes over 2500 km with costs of over $400/tn. Half of the
horticulture freight task and almost all of the post-processing freight task originate and finish
outside the region. Almost all dairy movements in the region are local, either starting and/or
finishing locally.
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Table 1. Road transport summary for each commodity (all trips using the Limestone Coast region road network).

Commodity From To Tonnes / Trailers Average Average $ per tonne
Head distance time / head
(km) (hrs)

Forestry Production Processing 4,314,729 154,096 141.6 1.7 $18.21

Market 3,026,068 108,075 164.1 2.0 $16.25

Processing Processing 546,218 19,508 57.3 0.7 $7.97

Market 405,499 14,482 245.5 2.8 $24.38

Forestry total 8,292,514 296,161 149.2 1.8 $17.12

Horticulture Production Processing 65,761 2,989 1095.6 19.7 $208.05

Distribution 390,954 17,831 2235.8 24.7 $235.95

Market 17,184 782 2178.0 21.6 $195.51

Distribution  Distribution 17 1 729.1 7.6 $107.07

Horticulture total 473,916 21,603 2168.8 24.0 $230.61

Livestock? Production Processing 5,404,400 38,542 246.4 2.7 $6.25

Distribution 140,400 2,046 362.2 4.4 $19.64

Market 28,320 472 188.3 2.1 $11.90

Production 308,320 3,844 324.0 3.8 $15.22

Processing Processing 421,240 10,463 690.7 7.3 $28.19

Production 115,840 604 602.1 6.6 $10.58

Distribution ~ Market 168,878 2,247 98.0 1.2 $2.96

Livestock total 6,587,398 58,218 280.1 3.2 $8.38

Post processed Processing Distribution 275,358 12,516 1031.9 10.6 $190.07
food

Market 80,636 3,665 442.4 4.6 $62.95

Distribution ~ Market 122,891 5,586 1352.8 13.4 $255.82

Post processed food total 478,885 21,768 943.5 9.6 $185.54

Dairy Production Processing 368,280 13,640 150.3 1.7 $20.95

Fuel Import Distribution 854,155 31,635 446.1 4.7 $74.79

Distribution ~ Market 459,290 17,010 46.1 0.5 $8.43

Fuel total 1,313,445 48,646 93.9 1.0 $51.58

Grain Production Distribution 783,254 28,179 198.6 2.3 $30.46

Distribution  Processing 375 14 193.8 2.0 $25.76

Market 522,738 19,247 219.8 2.4 $31.63

Market Production 202,961 7,517 183.6 2.0 $23.95

Grain total 1,509,328 54,957 194.7 2.2 $29.99

Wool Production Distribution 59,200 2,693 1296.6 13.7 $197.18

Distribution ~ Market 67,100 3,050 545.5 5.9 $96.75

Wool total 126,300 5,743 1293.8 13.6 $143.82

Paper products Import Processing 109, 200 4,044 254.5 2.8 $36.24

Processing Distribution 140,400 14,040 570.2 5.9 $289.58

Paper products total 249,600 18,084 491.3 5.2 $149.12

2 Livestock is a mixture of sheep and cattle
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Table 2. Road transport summary for each commodity (all trips originating in the Limestone Coast region network).

Commodity From

Forestry Production
Processing

Forestry total

Horticulture Production

Horticulture total

Livestock?® Production
Processing
Distribution

Livestock total

Post Processing

processed

food

Post processed food total

Dairy Production

Fuel Distribution

Grain Production
Distribution
Market

Grain total

Wool Production
Distribution

Wool total

Paper products Processing

To

Processing
Market
Processing
Market

Processing
Distribution
Market

Processing
Distribution
Market
Production
Processing
Market

Distribution

Market

Processing
Market
Distribution
Processing
Market
Production

Distribution
Market

Distribution

3 Livestock is a mixture of sheep and cattle
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Tonnes /
Head

2,335,930
1,467,465
271,154
225,234
4,299,783
39,596
192,649
11,158
243,403
3,168,920
48,720
23,280
168,480
211,680
66,793
3,687,873
40,257

66,703
106,960
321,840
230,413
305,551

375
146,976

79,231

532,133
8,000

13,600

21,600

140,400

Trailers

83,425
52,410
9,684
8,044
153,564
1,800
8,757
507
11,064
21,739
770
388
2,206
5,268
845
31,216
1,830

3,032
4,862
11,920
8,534
10,942
14
5,437
2,935
19,328
364
618
982
14,040

Average
distance
(km)

142.1
140.7

31.8
212.3
141.7
726.3
880.6
766.0
844.5
205.5
225.0
205.0
315.8
269.5

48.1
220.9
857.0

531.3
688.0
159.4

41.8
201.8
193.8
195.3
136.6
177.9
380.3
350.6
379.9

570.2

Average
time (hrs)

1.7
1.7
0.4
2.5
1.7
12.6
9.7
8.0
9.7
2.3
2.6
2.3
3.8
3.1
0.6
2.5
9.1

5.6
7.3
1.8
0.5
2.3
2.0
2.1
1.5
2.0
4.4
4.0
4.4
5.9

$ per
tonne /

head

$20.14

$15.29
$7.71
$25.64
$17.99
$182.50
$126.79
$141.66
$136.53
$5.16
$13.22
$12.80
$15.70
$16.00
$1.80
$6.36
$113.10

$52.25
$75.15
$21.93
$8.00
$33.25
$25.76
$29.58
$19.27
$30.15
$59.79
$52.72
$55.34
$289.58



Table 3. Road transport summary for each commodity (all trips with a destination in the Limestone Coast region
network).

Commodity From To Tonnes / Trailers Average Average S per
Head distance time (hrs) tonne /
(km) head
Forestry Production Processing 1,906,134 68,076 119.0 1.5 $14.03
Market 1,545,565 55,199 182.4 2.2 $16.94
Processing Processing 275,064 9,824 78.9 0.9 $8.22
Market 180,265 6,438 275.0 3.1 $22.81
Forestry total 3,907,028 139,537 142.5 1.7 $15.18
Livestock® Production Processing 1,845,360 14,046 220.0 2.5 $6.22
Distribution 77,040 1,116 425.3 5.2 $22.78
Market 4,320 72 90.9 11 $6.88
Production 111,360 1,394 290.6 3.4 $13.72
Processing Processing 167,560 4,145 923.3 9.2 $34.07
Production 100,240 526 522.8 5.9 $9.38
Distribution Market 102,085 1,401 110.8 14 $3.72
Livestock total 2,407,965 22,700 272.4 3.1 $9.06
Post Processing Market 11,126 506 160.3 1.8 $29.93
processed
food
Distribution Market 36,335 1,652 355.0 3.8 $55.91
Post processed food total 47,461 2,157 222.2 2.5 $49.82
Dairy Production Processing 44,280 1,640 86.5 1.1 $14.17
Fuel Import Distribution 230,413 8,534 337.8 3.6 $41.99
Distribution Market 228,877 8,477 50.4 0.5 $8.86
Fuel total 459,290 17,011 88.5 0.9 $25.48
Grain Production Distribution 391,318 14,087 180.3 2.1 $27.41
Distribution Market 364,054 13,392 227.0 2.6 $32.32
Market Production 113,302 4,196 197.2 2.2 $25.56
Grain total 868,674 31,675 188.9 2.2 $29.22
Wool Production Distribution 13,600 619 1919.6 19.5 $286.00
Paper products Import Processing 109, 200 4,044 254.5 2.8 $36.24

4 Livestock is a mixture of sheep and cattle
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Table 4. Road transport summary for each commodity (all trips passing through the Limestone Coast region

network).

Commodity From
Forestry Production
Forestry Total
Horticulture Production

Distribution
Horticulture Total
Livestock® Production
Processing

Livestock Total

Post processed Processing
food

Distribution
Post processed food Total
Dairy Production
Fuel Import
Grain Production
Distribution
Market
Grain Total
Wool Production
Distribution
Wool Total

5 Livestock is a mixture of sheep and cattle

To

Processing
Market

Processing
Distribution
Market
Distribution

Processing
Distribution
Market
Production
Processing
Production

Distribution

Market
Market

Processing
Distribution
Distribution
Market
Production

Distribution
Market
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Tonnes /
Head

72,664
13,038
85,703
26,166
198,305
6,025
17
230,513
390,120
14,640
720
28,480
42,000
15,600
491,560
235,101

2,807
86,556
324,465
2,160
623,742
86,385
11,708
10,429
108,521
37,600
53,500
91,100

Trailers

2,595
466
3,061
1,189
9,074
275

1
10,539
2,757
160

12

244
1,050
78
4,301
10,686

128
3,934
14,748
80
23,102
3,149
419
386
3,954
1,710
2,432
4,142

Average
distance
(km)

619.7
345.3
582.7
1202.8
2383.3
2375.1
729.1
2329.5
679.3
600.5
188.0
600.8
999.4
1183.1
714.0
1060.6

3622.2
2009.8
1238.8
76.3
585.4
255.4
259.7
361.4
273.0
1240.2
740.5
1238.7

Average
time (hrs)

7.0
4.1
6.6
21.8
26.3
235
7.6
25.7
7.4
7.5
2.3
7.1
10.8
11.8
7.9
10.9

35.1
19.8
12.5
1.0
6.2
2.9
2.8
3.9
3.1
13.3
7.7
13.3

$ per
tonne /

head

$65.68

$43.13
$62.25
$246.70
$342.00
$295.22
$107.07
$329.94
$15.25
$24.53
$13.19
$18.18
$66.19
$18.28
$20.14
$203.25

$447.85
$339.74
$241.78
$12.57
$86.90
$34.40
$36.10
$42.02
$35.31
$194.29
$107.94
$143.58



6 Scenarios

Three scenarios were modelled. The first was the reinstatement of the rail line between Mount
Gambier and Heywood, providing a link to the Victorian regional rail freight services. For this
scenario, the intermodal terminal servicing the line was located in the District Council of Grant
Sale yards site in Glenburnie, SA. The second scenario was reinstatement of the rail line between
Mount Gambier and Wolseley, connecting the region to the SA rail network. The rail load point for
this connection was located west of Mount Gambier airport, along the rail alignment. The third
scenario combined both of the first two scenarios, i.e. with reinstatement of both rail lines. There
was no specific alignment for this scenario and as such it was arbitrarily assigned to a corridor
around the City of Mount Gambier. No assessment of the access rights or suitability of the
corridor was carried out. The reference train for this analysis was a 60-wagon (40’ flatbed) and 2-
locomotive (4400hp) configuration as it was consistent with the type of train currently servicing
Adelaide from Parkes.

The inputs for the scenario modelling included details about the reference train configuration for
bulk and containerised freight, rail travel times and axel limits as well as logistics parameters for
the intermodal points at each end of the sections. Details of road investments to support the rail
were also required. For the modelling, all road upgrades required to access the intermodal rail
points were assumed as included in the rail reinstatement development.

After identification of candidate supply chains relevant to the scenarios, new trip movements
were created. The movements were re-directed from the origin via a short road leg to the nearest
rail link, then a joining rail leg and a road leg from the nearest end rail point to the trip destination.
This resulted in two short road legs (no longer than 200 km each) and a rail leg between these for
each movement.

6.1 Candidate supply chains

A number of rules and assumptions were applied to identify supply chains expected to achieve a
transport cost reduction in the event of rail-line reinstatement. Details on factors considered in
this study to identify candidate supply chains are provided below. However, it should be noted
that for this analysis, there were no modifications to the existing supply chains, allowing the road-
only modelling (current situation) and rail scenarios to be directly compared.

Key industries considered as candidate supply chains to move across to the rail service are:
e Forestry and wood products

e Dairy

e Grains

e Pulses

Livestock — cattle and sheep
e Wool

e Horticulture

Overall, there were approximately 37,000 supply chain legs per annum using at least part of the
Limestone Coast region’s road transport network, with about 17,000 of these being ‘through’
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trips. Of the remaining 20,000 trips, approximately 18,000 of these trips originated in South
Australia and of them, about 10,000 trips had a destination in Victoria (ports, mills, distribution
centres). About 6,000 trips had a destination in South Australia (abattoirs, saleyard, mills, silos)
and of the rest - about 2,000 trips - came from Victoria, moving to silos, mills, saleyard or
abattoirs.

Most commodities are eligible for rail in terms of their transport requirements, though on advice
from industry, we excluded a range of horticulture commodities due to impacts on product quality
through vibrations and shelf life. Removing these left about 17,000 potential supply chain legs to
be tested on rail.

To identify supply chains that may see a transport cost reduction as a result of the shift from road
to rail, any movements where the current road distance was less than 200 km were excluded. For
these short trips, the intermodal cost and double handling of loading and unloading as well as
transferring to rail would outweigh any perceived benefits of rail. This resulted in removal of a
number of movements.

Forestry has a large number of short haul movements, many from the plantation to processing
and plantation to port or processing to port. Given timber harvesting activity moves across the
region to align with harvest cycles, it was believed this section of the industry would be unlikely to
achieve any consistent on-going benefits from a shift to rail. As such, short haul forestry
production legs were excluded from the modelling. The longer production legs and supply chain
legs where there is a more structured flow were however included in the modelling.

Once these short haul forestry movements were removed, the next step was to identify which
intermodal facilities would be used by each movement for the modelling, for both for the origin
and the destination rail point. Where the start and end rail point were the same, these
movements were removed from analysis.

Table 5 shows the detail of the resultant 2,599 individual supply chain legs totalling 34,046 FEUs
per annum that were identified as candidate supply chains that may achieve a transport cost
reduction if rail were used for all or some of their transport.

Table 5. FEU count per annum for candidate supply chains by commodity and origin/destination state.

Commodity Destination state
Origin state NSW NT Qld SA TAS Vic WA Total
Dairy products 195 2 30 550 4 414 1,195
SA 195 2 30 4 414 645
VIC 550 550
Forestry 94 2,006 2,100
SA 94 2,006 2,100
Grain 6,355 290 6,646
NSW 31 31
SA 5,970 290 6,260
VIC 355 355
Horticulture 2,638 - 189 176 70 1,146 323 4,542
NSW 0 0
SA 2,638 - 189 70 1,146 323 4,366
VIC 176 176
Post-processed foods 126 126
VIC 126 126

30 | TraNSIT — Limestone Coast and South West Victoria



Processed Meats 3 35 32 70

SA 3 32 35
vIC 35 35
Paper products 3,900 2,340 5,292 5304 1,248 18,084
SA 3,900 2,340 1,248 5304 1,248 14,040
vIC 4,044 4,044
Wool 1,283 1,283
SA 1,283 1,283
Grand Total 6733 5 2559 12629 74 10475 1571 34,046

6.2 Summary results

The modelling resulted in 366 of the 2,599 supply chains totalling 19,580 FEUs per annum
achieving a reduction in transport costs due to use of rail. Table 6 shows the FEU count for the
specific commodities and their origin/destination state. A significant finding was that the link
through to the eastern states was important for many of the supply chains to achieve transport
cost reductions. The results show that when moved to rail, almost all paper products supply chains
achieve a reduction in transport costs, as do a large proportion of wool and horticulture supply
chains. Thirty-three horticulture supply chains including almonds, broccoli, olives, cherries and
strawberries also achieve a small reduction in transport costs but in total they represent only 12
tonnes per annum.

Table 6. FEU count per annum for supply chains which achieve a reduction in transport costs by commodity and
origin /destination state.

Commodity Destination state
Origin state NSW QLD SA TAS Vic WA Total
Dairy products 195 30 8 233
SA 195 30 8 233
Grain 329 329
SA 329 329
Horticulture 2,638 184 136 1 238 3 3,199
NSW 0 0
SA 2,638 184 1 238 3 3,063
VIC 136 136
Processed Meats 4 4
SA 4 4
Paper products 3,900 2,340 3,675 5,304 15,219
SA 3,900 2,340 1,248 5,304 12,792
VIC 2,427 2,427
Wool 596 596
SA 596 596
Total 6,733 2,554 4,141 1 6,149 3 19,580

There were a further 37,000 tonnes of commodity from 279 supply chains that had a slight
increase in modelled transport costs of approximately 5%, when moved to rail. The main
commodity classes represented were wool (8,000 tonnes), some horticulture supply chains (7,200
tonnes) and forestry (18,400 tonnes).
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Table 7 provides a summary of the transport cost reductions per annum for each rail line
dependent on the Limestone Coast region being the origin or destination for the commodity
movement. Further analyses which unpacks these results are provided in later sections of the
report. However, in summary, the analysis shows cost reductions would be achieved through use
of either rail line separately, or both combined. Overall, the results show significant reductions
particularly for movement of commodity moving out of the region. There are lower reductions
achieved for incoming supply chains.

Table 7. Potential transport costs reductions per annum resulting from use of the rail.

Total reductions Current modelled Reductions per tonne Tonnes benefiting
costs

Start in Mt Gambier $15,242,412 $68,361,692 $51.28 207,080
Via Heywood $15,177,927 $54,005,420 $53.16 184,814
Via Wolseley $64,485 $14,356,272 $14.21 22,266
End in Mt Gambier $796,279 $25,254,202 $21.35 85,633
Via Heywood $434,871 $6,260,627 $11.52 69,599
Via Wolseley $361,408 $18,993,575 $21.84 16,034
Both lines and directions $16,038,691 $93,821,658 $38.45 292,714

It is probable that some supply chains may require process re-engineering and/or investment to
transition from road to rail mode for commodity transport. However, these modelling results may
provide the motivation to investigate the options.

6.3 Reinstatement of Heywood Line

For this scenario, the rail line between Mount Gambier and Heywood was reinstated, providing a
link to the Victorian regional rail freight services. For the scenario, the intermodal terminal
servicing the line was located in the District Council of Grant’s sale yards in Glenburnie, SA.

A detailed summary of the modelling results, in terms of the industries and supply chains with
sufficient annual tonnage which are expected to have a reduction in transport costs is presented in
Table 8. Overall, for the supply chains with a reduced cost, the reductions average 24%, ranging
from $6.31/tonne for port to processing, to $112.19/tonne for processing to distribution (for
paper products) and averaging $52.31/tonne. The modelling shows that three quarters of all
transport cost reductions for the scenario are for paper products moving from manufacturing
though to the distribution centres. Horticulture movements from processing to distribution
centres also show reduced transport cost for a significant volume - this is particularly evident for
onions and potatoes. Movements to distribution centres from cheese, cream and butter
processors also achieve a cost reduction. Other supply chains that achieve a reduction for
movement to distribution centres include olives, broccoli and strawberries. Movement of onions
and oranges to port also achieve a reduction, but the total tonnage is small, so they have not been
included in the table. Figure 13 shows the freight flows for supply chains achieving a reduction in
transport costs for this scenario.

32 | TraNSIT — Limestone Coast and South West Victoria



Table 8. Modelled annual costs per supply chain for commodities with sufficient tonnage for transfer from road to

rail - Heywood Line.

Commodity/
supply chain
(From - To)
Dairy products
Production
Processing
Processing
Distribution
Horticulture
Production
Processing
Distribution
Market
Paper Products
Processing
Distribution
Market
Port
Processing
Total

FEU

275

50

225
3,066

249
2,623
194
13,971

9,984
1,560
2,427
2,427
17,312

Current
modelled
costs
$1,488,413

$286,767

$1,173,962
$13,737,682

$1,101,681
$11,743,375
$881,654
$49,251,883

$38,656,051
$2,316,600
$3,329,071
$3,329,071
$54,735,451

Total cost Average
reduction reduction per
tonne

$299,728 $59.27
$19,416 $14.38
$280,311 $64.89
$3,013,558 $49.62
$308,139 $52.54
$2,479,798 $47.13
$225,620 $64.64
$12,299,175 $73.12
$11,531,555 $112.19
$354,379 $22.72
$413,240 $6.31
$413,240 $6.31
$15,612,462 $52.31

Average road
only cost per
tonne
$248.40

$212.42

$252.90
$203.66

$201.00
$203.50
$206.67
$272.17

$387.18
$148.50
$50.81
$50.81
$215.15

Average rail
alternative
cost per tonne
$189.13

$198.03

$188.02
$154.04

$148.47
$156.37
$142.03
$199.05

$274.99
$125.78
$44.50
$44.50
$162.84
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Figure 13. Annual freight density for all commodities which incur a reduced transport cost along the Heywood line.

6.4 Reinstatement of Wolseley Line

This scenario saw the rail line between Mount Gambier and Wolseley reinstated, resulting in

connection of the SA rail network to the region. The intermodal rail load point for this connection

was located along the rail corridor west of the Mount Gambier airport.

The modelling for the Wolseley line resulted in transport reductions for around 161 supply chains
representing 38,000 tonnes of commodity per annum. The highest reductions are for wool (13,000
tonnes), paper products (12,500 tonnes), grains (9,500 tonnes) and horticulture (3,000 tonnes). A
detailed summary of the modelling results, in terms of the industries and supply chains with
sufficient annual tonnage which are expected to result in a reduction in transport costs, is

presented in Table 9.

Table 9. Modelled annual costs per supply chain for commodities with sufficient tonnage for transfer from road to

rail - Wolseley Line.

Commodity/s FEU Current
upply chain modelled
(From - To) costs
Dairy 8 $32,158
products

Processing
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Total cost Average Average road Average rail
reduction reduction per  only cost per alternative
tonne tonne cost per

tonne

$8,815 $52.72 $192.56 $139.83



8 $32,158 $8,815 $52.72 $192.56 $139.83

Distribution
Grain 329 $491,987 $38,346 $6.42 $51.49 $45.07
Production
329 $491,987 $38,346 $6.42 $51.49 $45.07
Processing
Horticulture 132 $452,001 $37,623 $15.85 $155.22 $139.37
Production
119 $430,850 $33,150 $15.71 $165.14 $149.43
Distribution
Market 14 $40,596 S4,472 $16.17 $133.54 $117.37
Post- 4 $19,104 $2,591 $32.12 $235.85 $203.74
processed
foods
Processing
4 $19,104 $2,591 $32.12 $235.85 $203.74
Distribution
Paper 1,248 $1,720,493 $17,153 $1.37 $137.86 $136.49
Products
Processing
1,248 $1,720,493 $17,153 $1.37 $137.86 $136.49
Distribution
Wool 596 $2,777,724 $321,278 $24.28 $212.04 $187.76
Production
596 $2,777,724 $321,278 $24.28 $212.04 $187.76
Processing
Total 2,318 $7,337,705 $425,809 $21.47 $191.61 $170.14

For the supply chains moving along the Wolseley line, there are again transport cost reductions for
dairy products, processed meat products and horticultural commodities moving to distribution
centres. The overall reduction averages 11% or $21.47/tonne with processed dairy (cream/butter)
showing 27% reductions. Grains and horticulture also show reductions of about 10%. Very small
reductions are seen for paper products due to competitive existing connections to western
markets. Figure 14 shows the freight flows for supply chains achieving a reduction in transport
costs for this scenario.
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Figure 14. Annual freight density for all commodities which incur a reduced transport cost along the Wolseley line.

6.5 Reinstatement of both Heywood and Wolseley Lines

This scenario saw the rail line between Mount Gambier and Wolseley reinstated along with the
Heywood line. This scenario saw connection of the region to both the SA rail network and the
Victoria country rail network. The intermodal rail load points for these connections were located
as described above for the individual scenarios.

The modelling resulted in transport reductions for around 361 supply chains representing 291,000
tonnes of commodity per annum. The highest reductions are for wool with 30% of the supply
chains and 4% of the volume (13,000 tonnes), paper products which have 1% of the supply chains
but two thirds of the volume (193,500 tonnes) and horticulture with 57% of the supply chains and
a quarter of the volume (70,000 tonnes). A detailed summary of the modelling results, in terms of
the industries and supply chains expected to incur a reduction in transport costs for commodities
with sufficient annual tonnage, is presented in Table 10.
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Table 10. Modelled annual costs per supply chain for commodities with sufficient tonnage for transfer from road to

rail - Heywood and Wolseley lines.

Commodity/supply

chain (From - To)

Dairy products
Processing
Distribution
Grain
Production
Processing
Horticulture
Production
Processing
Distribution
Market

Post -processed
Foods
Processing

Distribution
Paper Products
Processing
Distribution
Market
Market
Processing
Wool
Production
Processing
Total

FEU

233

233
329

329
6,397
3,198

249
2,742

208

4
15,219
12,792
11,232

1,560

2,427
596

596
22,778

Current
modelled costs

$1,209,378

$1,209,378
$491,987

$491,987
$27,141,027
$13,487,051
$1,101,681
$11,765,239
$787,056
$19,104

$19,104
$48,319,378
$37,043,074
$36,487,152
$2,316,600

$3,329,071
$2,777,724

82,777,724
$79,958,598

Total cost
reduction

$289,127

$289,127
$38,346

$38,346
$6,102,361
$3,051,181
$308,139
$2,512,949
$230,092
$2,591

$2,591
$12,316,329
$11,903,088
$11,548,709
$354,379

$413,240
$321,278

$321,278
$19,070,032

Average
reduction
per tonne

$64.59

$64.59
$6.42

$6.42
$43.36
$41.26
$52.54
$40.21
$41.83
$32.12

$32.12
$61.16
§72.14
$84.49
$22.72

$6.31
$24.28

$24.28
$52.72

Average
road only
cost per
tonne
$251.43

$251.43
$51.49

$51.49
$192.85
$191.67
$201.00
$195.06
$172.26
$235.85

$235.85
$249.79
$289.58
$324.85
$148.50

$50.81
$212.04

$212.04
$221.05

Average rail
alternative
cost per
tonne
$186.84

$186.84
$45.07

$45.07
$149.49
$150.41
$148.47
$154.84
$130.43
$203.74

$203.74
$188.62
$217.45
$240.36
$125.78

$44.50
$187.76

$187.76
$168.33

For these supply chains, there are cost reductions for movement to distribution centres for dairy

products, paper products, processed meat products and horticultural commodities. The overall
reduction averages 19% or $39.08/tonne, with processed dairy (cream/butter) showing a 26%
reduction. Horticulture also shows reductions in the order of 22%. Figure 15 shows the freight

flows for supply chains achieving a reduction in transport costs for these combined scenarios.
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Figure 15. Annual freight density for all commodities which incur a reduced transport cost, using a connected rail
service through both Heywood and Wolseley.

6.6 Other supply chains and considerations

In terms of seasonality, the modelling suggests there are sufficient movements across the year to
meet the service demand. There is a demand for at least 1,500 FEUs each month with a peak
demand of almost 2,000 FEUs in June (Figure 16) which includes movement of grain from a
property to a silo which incurs a slight reduction in total costs with a shift to rail. Figure 16
establishes there should be a constant demand for a daily rail service based on the reference
train’s volumetric capacity and assuming those commodities achieving a reduction in costs shifted
from road to rail.
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Figure 16. Seasonal movements for freight identified as having a reduced cost of transport.

From the current modelling, 37,000 tonnes of commodities from 279 existing supply chains show a
slight increase transport costs, when shifting from road to rail. This increase is up to 5% of the
road transport costs. The main commodity classes represented are wool (8,000 tonnes),
horticulture (7,200 tonnes) and long-haul forestry to mill or processed timber to market (18,400
tonnes).

For forestry products, the overall road costs are marginally lower than for rail, but if there were an
efficient logistics connection between processing facilities and rail, a shift to rail would potentially
incur savings.

Beyond forestry products, 30,000 tonnes (1,600 FEUs) of processed meats were considered as
potential candidates for the shift to rail. However, relatively short distances to the current market
destinations combined with a more direct route enabling efficiency of road transport mean
transport of processed meat by rail does not achieve the expected cost reductions. Closer analysis
of the logistics for existing processed meat supply chains may however identify opportunities to
move transport across to the rail services. A rail service could open up access to more distant
markets where modelling has indicated potential reduction in transport costs of about 15%.

It was initially thought that bulk grains may be a suitable commodity for rail freight with up to
6,000 FEU per year being transported, of which 40% is transported in the spring harvest period
and a further 25% in the winter harvest (Figure 17). However, a few factors resulted in the
modelling not supporting this expectation. Overall, the larger grain movements are to the north
(wheat) and west (barley) which result in longer road legs than would be expected. Access to
suitable silos along the rail corridor would likely result in transport cost reduction for grains if rail
were used, providing there was sufficient grain production in the rail catchment. The movements
that result in a reduction in transport costs when shifted to rail are from local production areas to
grain bunkers external to the region.
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If grain logistics could be modified to utilise the rail services, the opportunity exists for a service
provider to offer more annual services, lowering the costs for the rail leg and as a consequence,
reducing the demand for appropriately configured trucks to service the movements.

Beyond the transport cost reductions associated with moving commodities from road to rail, the
expected reduction in carbon dioxide equivalent emissions (CO2e) can also be considered. One of
TraNSIT’s outputs is modelled estimation of CO2e. The baseline CO2e for the supply chains in this
study where a cost reduction was expected, was modelled at 29,908 tonnes. By comparison, the
road-only legs for these movements would be 10,981 tonnes if shifted to rail - a reduction of
18,927 tonnes. No modelling was undertaken on the rail CO2e, but rail freight is understood to
incur approximately half the CO2e of equivalent road freight. Cefic and ECTA (2011) estimate rail
freight to be 22g/t/km. Based on this estimate, the total CO2e for rail is expected to be 10,252
tonnes, representing a reduction of 8,675 tonnes per year. This is equivalent to removing 1,842
passenger cars each year or 143,443 tree seedlings grown for 10 years (see
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator).
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Figure 17. Seasonal movements of grain for the Limestone Coast region®.

6.7 Train configurations and sensitivity

Several train configurations were considered for modelling within this study, ranging from small
42-wagon to interstate intermodal trains. A 60-wagon (40’ flatbed) and 2-locomotive (4,400hp)
configuration was selected since it is consistent with the type of train currently servicing Adelaide
from Parkes. It has an overall length of about 1,000m. With future planned upgrades to the NSW
Country Rail network in preparation for Inland Rail, larger train configurations (3 locomotive with
80 or 100 wagons) could be used. For the TraNSIT modelling, all commodities were containerised
(40’ containers Full Container Load) with the same payload weight as for road. Payload weights
per container are 10 tonnes for tissues, 25-27 tonnes for grains, and 20 tonnes for palleted
refrigerated freight.

The costs assume the freight movement is carried out by a single rail service, although it is
possible that the service is a short haul from Mount Gambier to Adelaide or Altona (Melbourne)

6 (Grains category are for grains not defines as a specific commodity in the data)
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and then transhipment to an on-service. This on-service could result in a higher total reduction in
transport costs as it would have a higher backload potential. There may however be a cost for
transhipment and extra time for transport may result.

Sensitivity analysis was performed to characterise the change in rail transport costs dependent on
train configuration. The analysis included consideration of:

e Increased train length
e Decreased train length
® 50% backload

e Increased number of annual services
Table 11 shows the results of the sensitivity analysis.

Table 11. Sensitivity analysis for alternative train configurations (modelled cost per payload tonne).

Between Mt Base payload Base train Longer Shorter Increased Increased
Gambier - (tonnes) 60 train train backload train services train

wagons, 100 42 60 wagons, 60 wagons,

2 locos, wagons, wagons, 2 locos, 2 locos,

73 3 locos, 2 locos, 73 services, 100 services,

services, 73 73 50% backload no backload

no services, services,

backload no no

backload backload

Altona 20 $49.52 $44.18 $55.04 $34.58 $46.69
(Melbourne)
Adelaide 20 $54.49 $48.65 $60.81 $38.11 $51.66
Chullora (Sydney) 20 $115.82 $103.76 $132.03 $81.75 $112.99
Chullora (Sydney) 10 $218.05
Acacia Ridge 20 $196.29 $176.06 $225.48 $138.99 $193.45
(Brisbane)
Perth 20 $436.71 $396.22 $499.97 $310.65 $433.87

A range of other relevant rail freight movements from Mount Gambier to rail points servicing
markets were modelled to produce expected costs. Table 12 shows the costs based on the same
base train configuration used previously. The costs assume direct trips with no transhipment.
These costs show that slightly smaller transport cost reductions to eastern markets would be
achieved through the Wolseley connection with a cost differential for the two routes in the range
of $15.00 to $25.00 per tonne to Altona (Melbourne) and Chullora (Sydney). Table 12 also
provides the modelled costs for utilising the rail between Mount Gambier and Heywood and on to
Portland. An important consideration is the cost impact of the logistics around the movements to
make these options economically preferable.

Table 12. Other modelled costs for selected direct rail link services (per payload tonne).

Between Mt Gambier - Base train
60 wagons, 2 locos, 73 services, No backload

Heywood $21.68
Portland — via Heywood $23.57
Wolseley $28.40
Altona - via Wolseley $64.45
Chullora - via Wolseley $135.99
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6.8 Wood chips or pulp logs on rail

Based on the costs in Table 12, it is possible to estimate the costs of moving commodities along
the rail service to Portland, Altona and Chullora. The costs presented in Table 12 are based on an
assumption that there are 73 rail services a year. Should this number increase to cater for high-
volume movements over shorter distances, the costs can decrease substantially due to spreading
fixed costs.

For example, rail movement between Mount Gambier and Portland via Heywood is expected to
cost $23.57/tonne for the service as detailed in Table 12. If this service increased to a daily trip
with all other parameters remaining the same, costs would decrease to approximately $17/tonne.
It is therefore expected that transporting a commodity like wood chips would result in a cost that
is competitive with road transport. If this led to transport of wood chips or pulp logs on rail, this
would result in removal of trucks from the road network, although a significant potential limitation
that needs to be considered is access to rail sidings for loading. A road leg between origin and rail
loading point is a major disincentive to use of rail for wood chips, as it would result in duplication
of loading/unloading and the associated time/cost impacts. It may, however, result in reduced
congestion and queueing of trucks at the port.

6.9 Potential for new industry

Table 13 summarises the modelled results for a potential new industry in the region. For this
modelling, a hypothetical food processor was located beside a new rail intermodal facility along
the Heywood line as modelled in this project. The facility processes locally grown, high value
horticulture from properties with abundant rainfall within a 200 kilometre radius of the facility. In
this example, the facility has the capacity to process 10,000 tonnes per annum with modelling
assuming the facility running at 50% capacity, providing additional freight for the Heywood rail
service. Fresh product arrives at the processing facility on B-Double road configurations and the
processed market-ready product is transhipped directly to rail for transportation to market along
the rail to an intermodal hub where it is again transhipped to a supermarket DC. Table 13 provides
the transport costs of this hypothetical scenario.

Table 13. Paddock to processor to market transport costs (modelled cost per payload tonne).

From paddock to Road leg to Rail leg Road leg to Total transport Road only
processor to Processing market cost transport costs
market facility — based (supermarket (including
on 200km trip DC) production to
short trip processing to
market legs)
Melbourne $28.17 $49.52 $8.58 $86.27 $86.19
Adelaide $28.17 $54.49 $8.47 $91.13 $85.56
Sydney $28.17 $115.82 $8.15 $152.14 $178.51
Brisbane $28.17 $196.29 $7.69 $232.15 $266.05
Perth $28.17 $436.71 $8.36 $473.24 $384.32

The initial road leg from paddock to processor in Table 13 provides an upper modelled transport
cost - properties closer to the processor would expect a lower transport cost. The rail
transportation costs include handling costs from the facility and transhipment, while the road leg
to supermarket DC includes all handling costs after transhipment from rail. Again, as expected,
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access to the west by rail via the Heywood line would be more expensive than the road only
option. Should the operator choose to market to Perth, a lower rail cost would be achieved only
via a road leg to Adelaide and thence rail to Perth. The modelled costs for this trip would be
$347.82 per tonne from property through to the processor and on to the supermarket DC in Perth
via rail from Adelaide.

This modelling provides insights to potential markets and likely transport costs for such a venture.
In terms of market share for the destinations based on population, demands could be:

Sydney —33%
Melbourne —30%
Brisbane — 15%
Perth —13%
Adelaide — 9%

Using this very simple method and assuming the 5,000 tonnes were distributed to the markets
using the lowest-cost transport, the cost would be $93,076 less than the total costs of transport if
moved by road only. This represents an overall reduction of $18.62 per tonne.
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Appendix A - Overview of TraNSIT

TraNSIT is a modularised tool (Figure 18) where data for each agriculture sector is an input to the
core engine, along with the infrastructure or regulatory scenarios to test. TraNSIT is programmed
in Python (www.python.org) and uses the ESRI ArcGIS network analyst capability while
accommodating multiple features about the road network and individual segments. Road network
data are critical and roads ranked as primary, secondary and minor (including unsealed) roads are
included. The road layer, represented in Figure 19, was constructed using shape files defining
location, ranking, access restrictions and other road information (breakdown pads, biosecurity
restrictions, rest stops) from several sources. Road layer characteristics were supplied by
Geosciences Australia (www.ga.gov.au), each state government’s roads department, various
regional councils and the National Heavy Vehicle Regulator (NHVR) — www.nhvr.gov.au. The NHVR
provided information on access limitations for different types of heavy vehicles across the road
network. The roads were classed as primary, secondary and minor (Figure 19), with these roads
further broken into segments with attributes containing surface type, width, speed limit and any
special limits (e.g. one-way bridges). These data were collected from the transport departments of
each state/territory in mainland Australia. All of these attributes affect average speed and
transport cost per kilometre. The road layer required enhancements (e.g. creating connections,
correcting locations of some roads) to provide a fully routable road layer.

The road network has been updated (particularly for southern Australia) to accommodate minor
roads linking farms to storage facilities and processors. Figure 19 shows the latest version of the
road layer used in TraNSIT. The layer also contains additional features including average speeds
(Figure 20) by vehicle type, road conditions (sealed, narrow sealed, unsealed), and other features
(decoupling locations, bridge limits, tick lines) that impact travel costs and vehicle routes.

Commodity modules
- Location of properties,

feedlots, processors, Output module

storage, ports, Cost of transport
supermarkets, etc. by:

Demands or supply
from enterprises
Profile of movements
between enterprises

Road segment
Enterprise
Supply chain
Region
Transport

Transport
network

- Road, rail

- Travel cost model

Scenarios
Infrastructure
Regulatory

Figure 18. Components of TraNSIT.
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Figure 19. Current road layer used in TraNSIT showing road rankings and heavy vehicle access. A denser (Rank 3)
road layer has been added at some locations, when required for some case studies.
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Figure 20. Average maximum speed across the road network used in TraNSIT (minor Rank 3 roads not shown).

TraNSIT uses a ground-up costing model for both road and rail. For road, it is based on published
equations for vehicle operating costs (Tan et al 2012; QDTMR 20111), and additional vehicle types
(e.g. refrigerated, heavy rigid) have being incorporated within TraNSIT to accommodate vehicles
used for different types of agriculture and post processing supply chains. A snapshot of the
transport costs for different speeds and vehicles is contained in Table 14. The costing model has
been enhanced for different types of unsealed roads, accommodating additional maintenance
costs for vehicles. Loading and unloading time and costs are enterprise specific and are included in
the freight travel time and cost as are vehicle decoupling time and costs. Both of these trip
elements are added at the time of action. This process allows theses costs to be included in the
analysis to identify the best freight combination for the specific freight task. Further to this driver
fatigue management time and costs are added although as this activity can be managed as needed
by a driver it is added post route solution but prior to the selection of the best combination. This
process can result in the selection of a smaller combination than may be expected. For example
where the specific task begins in a type 2 access area and ends at a B-Double access area the B-
Double may be selected in preference to a higher capacity combination to complete a freight task
as the route taken may be more direct due to access rights and the lack of decoupling may save
the time required to eliminate some of the fatigue management costs. Greenhouse Gas emissions
are also calculated using information on heavy vehicle fuel usage published by the Australian
Trucking Association (ATA 2016) and emissions factors for different fuel combustion published in
the National Greenhouse Accounts Factors (DEE 2016).
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Table 14. Overview of the vehicle transport costs.

Modelled cost ($/km) per travel Additional maintenance

speed costs (S/km)
PBS Scheme 100 km/h 60 km/h  20km/h S‘;ggale . Bi‘;;ale . '(‘;'/ehf)c’ st
Level 1 (Semitrailer)  1.91 2.58 6.11 0.09 0.26 119
Level 2A (B-Double)  2.35 3.13 7.36 0.13 0.39 141
Level 3A (Type 1) 2.71 3.54 6.81 0.16 0.49 169
Level 4A (Type 2) 343 4.36 8.22 0.24 0.72 177

Table 15. List of vehicle combinations that can be selected, depending on road access at origin.

TraNSIT Cost Model Road Access Class — PBS Level
4A 3A 2A 1
Mod 1 4A 3A 1 1
Mod 2 4A 2A 2A 1
Mod 3 3A 3A 1 1
Mod 4 2A 2A 2A 1
Mod 5 1 1 1 1
Cap Tonnes”? 84 56 42 28
Length (m) 53.5 36.5 26 19

A Depends on bulk density and axel load limits

TraNSIT simulates the number of vehicle trips per month moved between origin and destination
enterprises. The goal of the TraNSIT module is to optimise the transport route and vehicle
selection along the road/rail network for each of these trips from origin to destination, and then
calculate the cumulative impacts at the enterprise or regional scale while evaluating against
constraints on the number of vehicle trips on each route. To determine the optimal route, the
analysis takes into account parameters such as costs, vehicle access, vehicle types and hierarchical
value of the road segments. The least cost vehicle combination selected depends on heavy vehicle
access restrictions throughout the journey from origin to destination. These restrictions define
where road trains can decouple and influence the cost of operating larger versus smaller vehicle
combinations for each part of the journey. For example, if the first 50km of the journey is PBS
Level 4A vehicle access, and the last 800km is B-Double vehicle access, the least cost option would
be to use a PBS Level 2A for the entire journey, due to the high cost of decoupling after 50km.

Table 15 shows the list of models for vehicle selection for a trip between an origin and destination.
TraNSIT will select the least cost model depending on the vehicle access limitations between origin
and destination and volume transported. Models 1 to 2 apply to trips where that allow a PBS Level
4A road train for at least part of the journey, but will accept smaller vehicles. Model 1 is typical for
triple road trains that would normally decouple into PBS Level 3A double road trains or
semitrailers for roads that are limited to smaller vehicles. Other vehicle types (e.g. BAB Quads, AB
triples, A-Doubles) can readily be added. Model 3 are for trips where the maximum vehicle is a PBS
Level 3A for any part of the journey. The vehicle selected may also affect the optimal route taken.
For example, the use of a semitrailer vehicle from the origin could take the shortest travel time
path and would not need to decouple. Commencing travel from the origin in a PBS Level 3A or 4A
vehicle may take a longer travel time path to increase the proportion of the trip in the higher
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performance vehicle before decoupling into smaller vehicles, to minimise costs. It is essential for
all these parameters to link together logically, to allow proper solving of optimal routes.

Since a property is not always geographically attached to a road in the road network, a trip from
an origin to destination (O-D) is modelled to travel from the closest road segment to the origin,
and finish at the closest point on a road segment to the destination point. This process is repeated
for all routes, always searching for the minimum cost route (including penalty costs), and selecting
it as the optimal route.

Figure 21 represents a process diagram of TraNSIT. The first processing stage of TraNSIT is to
construct a set of vehicle and train trips between enterprises across the supply chains. Once the
set of movements have been produced, TraNSIT finds the optimal route (based on transport cost)
and selection of vehicle types, for each Origin-Destination (O-D) pair input. Optimal road sections
travelled for each O-D pair are saved. These road sections can be constrained by access
restrictions such as vehicle size/load limit which will determine the route final set of route
segments. The optimal route selected may not necessarily be the actual route taken by the driver
in the existing network but rather the route that would be taken should the driver be seeking a
least travel cost option. Once the optimal set of segments for all O-D pairs are saved, Python
scripts calculate the cost of transport and number of vehicles for a given resource flow between
each O-D pair. These are then aggregated over all O-D pairs to provide a total cost of transport for
the scenario.

Input data

TRANSIT Process Flows

Locations

Supply chain demand and capacities
Commodity flows

Generate Movements Create ODV files

Changed truck — road -commodity conditions- - = = === === == ===~ >

Scenario Modelling

Infrastructure upgradé
modified supply chain Change/Filter Routes 3

RUN
TRANSIT

Road/Rail Network

Modify Network ——---

|
1
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Modify Road/rail infrastructure attributes 4

Output data
Maps
KML files
Statistics
Supply chain volumes and costs
Transport flows

Movements
Capture XML Roads data Commodity Volume
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Identify optimal truck
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4 1

Figure 21. Process diagram of TraNSIT, comprising the stages from set up to running of each model component.
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Appendix B — Stakeholder engagement list

Stakeholder engagement included consultation with:
e Kimberly Clark
e Department of Planning, Transport and Infrastructure (DPTI)
e Mondelez
e Timberlands Pacific
e Union Dairy Company
e Borg Panels
e OneFortyOne
e Green Triangle Forest Products
e Timberlink
e McColls Transport
e Naracoorte Lucindale Council
e Wattle Range Council
e District Council of Grant
e Tatiara District Council
e City of Mount Gambier
e District Council of Robe
e Kingston District Council
e Glenelg Shire
e Primary Industries and Regions SA (PIRSA)
e Tabeel Trading

e Fennell Forestry

e KS Group
e LV Dohnt
e SW Freight
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t 1300363 400 CSIRO Land and Water
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W WWW.csiro.au e Andrew.higgins@csiro.au

W wWww.csiro.au/transit
Stephen McFallan
t +617 38335722

e Stephen.McFallan@csiro.au
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