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Glossary
ATC

Australian Transport Council

ARTC

Australian Rail Track Corporation

Base case

Retain existing infrastructure as is

COAG

Council of Australian Governments

CPI

Consumer Price Index

CRRP

COAG Road Reform Plan

DITRDLG

Department of Infrastructure, Transport, Regional Development and Local Government

GHG

Greenhouse Gas

GTK

Gross Tonne Kilometre – a measure of weight (including the locomotive and rolling
stock) and distance

IRR

Internal rate of return

Km

Kilometre

MTEU

Million TEUs

Mtpa

Million tonnes Per Annum

NPC

Net Present Cost – the sum of future costs discounted to reflect the time value of money

NPV

Net Present Value – the sum of future net benefits discounted to reflect the time value of
money

NTK

Net Tonne Kilometre - a measure of weight (payload only) and distance

PN

Pacific National (railway)

PPI

Producer Price Index

PUD

Pickup and Delivery

PV

Present Value – a cost of benefit (or future stream of costs or benefits) discounted to
reflect the time value of money

SPV

Special purpose vehicle

TEU

Twenty-foot equivalent unit – a standard shipping container

WACC

Weighted Average Cost of Capital
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Executive summary
This is the second of two Working Papers in the Feasibility Study of a rail line
between Maldon and Dombarton. It covers capacity, benefits, costs, financial
evaluation, cost-benefit analysis and potential funding. A related document
covers environmental impacts.

Capacity
Underlying this study is the question of whether there is enough existing rail
capacity to meet rail freight demand to and from Port Kembla. Current Port
Kembla freight throughput is mainly coal (both modes), passenger cars (road),
wheat (rail), copper concentrates (rail) and limestone (rail). Two lines exist
(Illawarra and Moss Vale - Unanderra); the question of whether or not there is
enough capacity on them to cope with freight growth is central to analysis of
the benefits of a third line.
A related issue is whether a new line would attract freight from road and
reduce the number of trucks on heavily used roads in the area, especially Mt
Ousley Road.
Capacity on the Illawarra line

The Illawarra line, from Sydney to Wollongong (with a spur to Port Kembla)
and Nowra, is intensively used for both passenger and freight services. The
freight services are mainly coal trains from the Lithgow area. The Illawarra line
will effectively be operating at capacity during the day once near-term
increments in demand are accommodated. Congestion north of Sutherland
restricts increases in the numbers of freight trains, and could only be resolved
with major investment. Apart from ad hoc paths, any growth in freight train
numbers would have to be accommodated at night. There are estimated to be
five spare paths available overnight on this line.
Capacity on the Moss Vale-Unanderra line

The Moss Vale-Unanderra line provides alternative rail access to and from Port
Kembla. It is the preferred route for freight from southern New South Wales,
e.g. limestone, and for freight from the inland Parkes-Cootamundra line, e.g.
grain. It is also used to take coal from Tahmoor (near Maldon) to Port
Kembla. It has spare capacity, though it can get tight in peak grain periods.
The Moss Vale-Unanderra line could be used as an overflow line for freight
coming through Sydney, though it imposes cost and time penalties on train
operators because the route is 100 kilometres longer than the Illawarra line – a
deterrent especially for time sensitive freight.
Executive summary
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ARTC has stated 1 that the Moss Vale-Unanderra line can accommodate
increased demand as capacity can be enhanced in stages, largely by extending
passing loops. There are currently 7 spare paths per day which could
accommodate approximately 6.5 Mtpa. Lengthening existing loops could add
a fuether 2.1 Mtpa capacity for a cost of $20 million and another $103 million
would yield a further 5.2 Mtpa capacity, bringing the available capacity on the
Moss-Vale line to 13.8 Mtpa. A further $65 million could achieve spare
capacity of up to 18.5 Mtpa by lengthening the Summit Tank passing loop, but
this option would need detailed engineering studies to determine whether it is
feasible.
The ACIL Tasman demand forecasts show some spillover freight from the
Illawarra line once Port Botany is capacity constrained and Port Kembla
expands rapidly to capitalise on the additional demand (after 2028). The
Moss Vale-Unanderra line is capable of accommodating all the forecast
spillover demand from the Illawarra line.
Capacity – roads

Of the three key and heavily used roads in the area, NSW RTA says that Picton
Road and Appin Road can be steadily improved as traffic increases, but Mt
Ousley Road would be much more difficult to improve because of the steep
and unstable terrain. A key question in this study is whether a MaldonDombarton rail line would result in a switch from road traffic to rail- e.g. coal,
containers, cars and steel.
Some of the coal that is trucked to Port Kembla is from mines whose location
means they would not use a Maldon-Dombarton line. Coal from Bulli Seam
(West Cliff) could in principle be taken to a railway by conveyor, but BHP
states in its submission to the Maldon-Dombarton Rail Link Issues Paper that
it intends to stick with road transport.
Port Kembla’s container trade is currently served by road. As trade builds up
there will be enough critical mass to make up a regular train. The Concept
Approval for the port’s Outer Harbour Development requires less than 10%
of the forecast throughput of the port to be carried by road as there will not be
enough room for large numbers of trucks. It is not clear that car transport will
also switch, as the relevant firms estimate that rail would be uneconomic or
marginal.

1

Letter from ARTC regarding spare capacity on the Moss-Value Unanderra line. Received by
ACIL Tasman 6 May 2011.

Executive summary

x

Maldon-Dombarton Rail Link Feasibility Study

Steel that at present is trucked from Port Kembla to Villawood is expected to
switch soon to rail and we understand that this could be accommodated by
RailCorp.
Capacity - conclusions

Relative to expected demand over the forecast period, there is not a general rail
capacity problem, though there are specific constraints and costs. Additional
freight could be carried on the Illawarra line at night (possibly with extra
expense for sidings in the Port Kembla area) or on the Moss Vale-Unanderra
line. However if the new line was constructed most rail freight on the Illawarra
line would divert to it.
Terminal investments, coal mine expansions and potential customers of the
Port Kembla Outer Harbour development could be deterred unless RailCorp
and ARTC can clearly indicate that they that there is sufficient capacity on the
other lines. However there could be a risk in constructing a line for freight
that might or might not eventuate. This will be addressed in the final report.

Revenue
Revenue for a railway line consists of the amount of traffic multiplied by the
access charges that the railway operators pay – typically based on train weight
and some of flagfall (a per-train charge), train length, commodity type and
relative priority.
It is assumed that the access charges for a given trip from Maldon to Port
Kembla would be the same via a Maldon-Dombarton rail line as it would have
been via the Moss Vale-Unanderra line. This implies a higher price per tonne
kilometre on the shorter Maldon-Dombarton line, but can be justified by its
operational benefits. Access charges on the Illawarra line are confidential but
ACIL Tasman has determined that they are below the cost of taking freight on
ARTC track via Moss Vale, particularly for bulk freight.
It is not expected that there will be significant growth in aggregate coal
tonnages that would potentially use a Maldon-Dombarton line. Individual
mines may expand and new mines open but others will deplete or close.
Aggregate output from these areas has changed little over recent years and
many of the mines face difficult mining conditions. Growth instead will come
from less constrained mining areas such as the Gunnedah basin and parts of
Queensland.
However, the Port Kembla Port Authority reports several enquires and
proposals and Xstrata is studying a possible expansion of Tahmoor. If some

Executive summary
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growth does in fact occur, there is a “safety valve” in the form of upgrades to
the Moss Vale-Unanderra line.
A Maldon-Dombarton line would get freight from diversions from other lines,
rather than from growth. Because of lower operating costs, coal from
Tahmoor would divert from the Moss Vale-Unanderra line, and most freight
trains would switch from the Illawarra line. The revised demand expected on a
Maldon-Dombarton rail line is shown in the table below.
Table ES 1 Forecast demand on a Maldon-Dombarton rail line
2010

2015

2020

2025

2030

Bulk Freight
Coal
Western Coalfield

Mtpa

6.75

11.65

10.00

10.00

8.70

Southern Coalfield

Mtpa

1.60

1.60

1.60

1.60

1.60

Newcastle/Hunter
Coalfields

Mtpa

2.00

2.00

2.00

2.00

2.00

Gold and Copper
concentrates

Mtpa

0.35

0.65

0.65

0.65

0.65

Iron

Mtpa

-

-

-

-

-

Scrap steel from
Brisbane

Mtpa

0.09

0.09

0.10

0.10

0.10

Paper

Mtpa

-

-

-

-

-

Grain

Mtpa

-

-

-

-

-

Cement

Mtpa

0.30

0.60

0.60

0.60

0.60

Kaolin

Mtpa

-

1.10

1.50

1.50

1.50

Biodiesel

Mtpa

-

0.38

0.38

0.38

0.38

Total Bulk Movements

Mtpa

11.09

18.07

16.82

16.83

15.53

Automotive

Units

-

Containers

TEUs

-

Other Ores

Other bulk

Non-Bulk
56,626

-

-

-

118,067

169,401

478,180

Containerised Steel

TEUs

-

7,131

7,363

7,596

7,828

All container movements

TEUs

-

63,756

125,430

176,996

486,008

Data source: ACIL Tasman central case estimates

Downside and upside scenarios

Table 5 shows central case demand estimates. The main downside scenario is
that of a substantial drop in international coal prices. Some of the mines would
then become marginal because of moderate coal quality and expensive mining
conditions. Upside scenarios for a Maldon-Dombarton line include:
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•
•
•

•

possible iron ore exports, still being researched but potentially large.
However the most likely route is an upgraded Moss Vale-Unanderra line
expansion of coal production
overflow of containers from Port Botany (unlikely until the end of the
study period) or a major shipping company could switch activity to Port
Kembla
BHP could be encouraged to switch the Bulli Seam output to rail through
changes in regulatory and/or road pricing policy. However the distance to
the Illawarra line by conveyor is slightly shorter. (Some other coal could
potentially switch from truck to train, but on lines other than Maldon
Dombarton).

Other benefits

A Maldon-Dombarton line could facilitate other developments, as emphasised
in some submissions to the Issues Paper. In particular:
•
•
•
•

The logistics industry is growing rapidly in south-west Sydney, and a
Maldon-Dombarton line would provide a shorter link to that area
Without the line, investment in Port Kembla container trade could be
deterred.
Additional capacity may encourage more competition in rail haulage.
A Maldon-Dombarton rail line could enable large mining developments to
access Port Kembla. In some of the larger upsides both the Illawarra and
possibly the Moss Vale-Unanderra lines become capacity constrained.

Residual value of the line

A residual value of $82 has been determined on a cost-based measure, which
calculated the present value of the undepreciated capital cost of the line.
Estimates of the residual value have also been made relating to the value in use
of the line. This varies depending on the recurring economic benefits of the
line. In the central case this has a PV of $453 million, in the largest upside
scenario (20 million tonnes per annum of iron ore) the residual value increases
to $3.6 billion.
Employment effects

Using input-output analysis, it is estimated that construction of the Maldon
Dombarton line would create 200 direct full-time equivalent jobs (FTEs) in
NSW over two years, 896 indirect, flow-on FTEs over a range of industries in
the state, and 106 FTEs elsewhere in Australia.
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Costs
Specialists Evans & Peck, working from engineering analysis by Hyder that was
reported in Working Paper 1, prepared a construction cost estimate to +/10% at P50 and P90 (meaning a 50 or 90 percent probability of the cost being
below the estimate.) The estimated project cost (in September 2010 dollars)
is:
•
•

$649 million at the P90 level
$608 million at the P50 level

These include allowances for the mitigation of environmental risks, in
particular treatment and disposal of groundwater, protection of rivers,
mitigation of heritage impacts, and study and protection of flora and fauna.
Following peer review, there are minor additions for head hardened rail
($8.9 million) and tunnel portal ventilation fans including power supply
($3.0 million). The major direct costs are tunnels ($189 million), earthworks
and drainage ($66 million), and bridges ($50 million). The estimate is broadly
consistent with the estimate in the pre-feasibility study after allowing for a
larger tunnel size to meet ARTC standards and accommodate modern
locomotives, and inflation.
Hyder worked to minimise the construction costs:
•
•
•

•

it investigated alternative tunnel alignments that might be cheaper, but
found none that was environmentally satisfactory
it also identified what (with current geotechnical knowledge) would be the
lowest cost tunnel boring technologies
it concluded that a balanced cantilever design would provide a lower-cost
solution for the Cordeaux River bridge than the arch construction
proposed in earlier studies
it identified lower cost structures to allow the railway to pass under several
roads (culvert-like mini tunnels rather than bridges).

Two main risks were identified: that could increase costs (i) geotechnical
conditions in the tunnel, and (ii) supervision and overheads if the works are
not carried out simultaneously.
Operating and maintenance costs consist of operations planning, train control
and transit management, track maintenance, signalling and power costs. The
estimate is $1.6 million per annum, low compared with capital costs.
External costs – those that are caused by the project but borne by other parties
– are little different from current operations. External benefits include
changed pollution and noise impacts by diverting trains from built-up areas on
the Illawarra line to less populated areas on a Maldon-Dombarton line.
Executive summary
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Mitigation of some of the external costs has been allowed for in the capital
cost estimate. To produce larger external benefits the line would need to
divert road freight onto rail.

Consequences of not building the line
With little growth in expected demand, the consequences of not building the
line would be relatively modest, comprising:
•
•
•
•

Continuing costs related to congestion on the Illawarra line, being delays to
freight trains and sometimes to passenger trains
Continuing or increasing external costs, notably pollution and noise, on the
Illawarra line
Possible investment required on increased train holding capacity in the Port
Kembla area and on capacity upgrades to the Moss Vale-Unanderra line
Congestion on the main south line near Maldon due to shunting of
Tahmoor trains – a problem as interstate train numbers increase.

As there would be little diversion of the road freight to a Maldon-Dombarton
line, road freight will continue to grow with or without the line (unless policies
are changed).
There would be greater consequences under upside demand scenarios:
•
•

•
•

Increased use of the Illawarra line at night, with consequences for noise
and for train holding capacity near to Port Kembla
Possible diversion of trains to the Moss Vale-Unanderra line, involving a
100km longer journey and higher operating costs (for trains to/from
Sydney or Lithgow area)
Investment to increase the capacity of the Moss Vale-Unanderra line
Possible capacity constraints on both the Illawarra and Moss ValeUnanderra lines.

Road freight
While coal trucks are very visible on the roads in the area they comprise less
than 3% of average vehicle movements, and their incidence of accidents is in
line with that 2 . A reduction in coal traffic would reduce accidents, congestion
and environmental impact.
To reduce truck numbers, wider policies would be needed to encourage a
switch to rail (and might have consequences for mine viability):
•

2

Mines now using trucks could, like other mines, be required under planning
consents to use rail.
“Traffic Report”, Cardno Eppell Olsen, 2008. ACIL Tasman analysis
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•

A pricing policy may emerge in a few years under the COAG/CRRP –
Road Reform Plan. The new regime will be based on mass, distance and
location. Charges will vary according to the costs trucks impose on
particular roads (location) which in principle would allow relatively high
charges on Mt Ousley which is expensive to maintain and is congested.

Cost-benefit analysis
Cost benefit analysis is a standard technique, explained in chapter 6, that
assesses direct and indirect resource costs and benefits in order to determine
the overall net benefit to society. Estimates for future years are reduced by a
discount rate which reflects society’s time preference (a concept that is behind
interest rates) to produce a present value of net economic benefits.
The analysis has incorporated the costs and benefits outlined above. For
external costs and benefits standard values from official and research sources
have been used.
The Base Case, used for comparison purposes, assumes that no additional
capital expenditure on transport infrastructure is undertaken, beyond that
already committed by governments. Existing infrastructure is maintained to its
current levels of service.
A standard government real discount rate of 7% per annum was used, with
sensitivity tests using discount rates of 4% and 10%.
The decision criterion is net present value (NPV), which represents the total
excess of benefits over costs. In order to generate a net benefit, the project
must have a NPV exceeding zero. In practice it should be well above these
levels because of the costs involved in raising taxes. (It is often also expressed
as the benefit to cost ratio (BCR), calculated by dividing the present value (that
is, discounted) benefits by the present value of costs. Projects that are of net
benefit have a BCR exceeding 1).
Base case and development options

Cost-benefit analysis has been applied to a Maldon-Dombarton rail line using
our expected demand (called the central case) and upside demand scenarios.
The elements in the calculations include
•
•
•
•
•

Project and Base Case capital costs
Project and Base Case recurring costs
Decrease in ongoing resource costs of transport task
Producer surplus from businesses induced by the line
Decrease in net external costs including:
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•

− Reduction in road accident costs
− Change in noise and other amenity impacts
− Reduction in pollution and greenhouse gas emissions
Reliability benefits for RailCorp patrons.

The result is a NPV of minus $206 million, a BCR of 0.56.
Results for high demand scenarios

The NPV results for upside scenarios are shown below, with the explanations
in chapter 8.
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Table ES 2 Scenario results for a Maldon-Dombarton rail line
Summary of scenarios

Base case +
Upgraded
Moss ValeUnanderra line

Maldon-Dombarton
Scenario

Difference from
counterfactual

PV

NPV

NPV

NPV

BCR compared to
the counterfactual

-$120.70

$4,317

$6,848

$2,531.6

6.34

Bulli Seam By Rail (Illawarra)

-$5.17

$1,200

n/a

$33.7

1.81

5 Mtpa additional output from Tahmoor region

-$9.50

$1,466

$1,427

-$(39.7)

0.89

Iron Ore (2-3Mtpa) - Wagga Wagga region

$-

$1,797

$1,673

$(124.3)

0.73

+300,000 TEUs transfer to PK in 2020

$-

$1,119

$951

$(167.7)

0.64

50% increase in Tahmoor Output

$-

$1,210

$1,043

$(167.3)

0.61

2% growth per annum in western coal

$-

$1,460

$1,262

$(197.7)

0.58

Half the auto market uses rail

$-

$1,166

$965

$(200.9)

0.57

Bulli Seam By Rail (Maldon-Dombarton)

$-

$1,166

$968

$(198.4)

0.57

Central case demand, P50 Construction cost

$-

$1,166

$960

$(206.1)

0.56

Central Case demand, P90 Construction cost

$-

$1,166

$927

$(238.9)

0.53

-$34.81

$1,243

$975

$(267.5)

0.33

PB capped at 3.2 MTEUs
Data source: ACIL Tasman modelling
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Iron Ore (up to 20 Mtpa) - Broken Hill region

Capital cost of
upgrades to
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These results are negative largely because of the cost of building the line
compared with the potential demand. A Maldon-Dombarton would be an
expensive railway, with the longest railway tunnel in Australia and two bridges
over the 35 kilometres of track. Operating and external costs are relatively
minor. They would be less negative, or positive, if two or more upside
scenarios were combined.

Financial analysis
The cost benefit analysis considered the project from an economic viewpoint –
that is, from a national point of view. The financial analysis considers it as a
project to be financed. All revenue is counted (with no allowance for the fact
that much of it would be a transfer from RailCorp), external costs and benefits
are ignored, and a different (market) discount rate is used. The weighted
average cost of capital (debt plus equity) is 11.07% Nominal or 9.16% real pretax. A non-cash cost, depreciation, is included. The financial analysis is
nominal terms (money of the day), with CPI of 2.5% per annum.
The cash flow projections are shown below:
Table ES 3 Financial profitability of a Maldon-Dombarton line
2015

2020

2025

2030

$11.7

$13.2

$15.6

$20.9

Operating costs

$1.0

$1.1

$1.2

$1.4

Maintenance costs

$1.3

$1.5

$1.8

$2.4

Depreciation

$15.5

$15.5

$15.5

$15.5

Interest

$28.5

$26.9

$24.7

$21.3

$(34.5)

$(31.8)

$(27.5)

$(19.6)

Revenue

Operating profit/(loss)
Data source: ACIL Tasman calculations

The operating costs have assumed that the line is operated by ARTC; if the
project is considered as a standalone entity then the financial results would be
considerably worse.

Project financing
Using the above cash flows, merchant bankers Cranleigh conclude that:
•
•
•

Project cash flows will support the funding of only around 15% of project
costs.
Private finance under a Public Private Partnership arrangement is likely to
be available to meet this proportion of costs.
Regular government payments for the line being available would support
higher levels of private sector funding.
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•

The private sector is unlikely to take demand risk, but the market could be
tested again closer to commencement.
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Introduction

This is the second of two Working Papers in the Feasibility Study of a rail line
between Maldon and Dombarton. The first Working Paper addressed demand
and engineering. This Working Paper covers capacity, revenue, other benefits,
costs, cost-benefit analysis, financial evaluation and potential funding. There is
a separate supporting paper, a Cost Estimate Report by Evans & Peck.
An Issues Paper was also produced and released on 19 November 2010 as part
of a call for public submissions. Submissions made in response to the paper,
and feedback on the first Working Paper, have been reflected in this second
Working Paper. This has resulted in revisions to the demand estimates
presented in Working Paper 1.
The other paper that has been produced in this study is the Preliminary
Environmental Assessment. It has implications for the cost-benefit analysis
that are taken into account in this paper.
The core of this working paper is evaluation of the proposed line from a
financial viewpoint (as a project) and from a wider economic cost benefit
viewpoint. To establish the basis for this analysis the paper first addresses
capacity, revenue and other benefits, and costs. Subsequent to the evaluations
there is a section on funding implications.
This is a working paper, and does not fully address wider commercial and
policy issues such as incentives to invest and the relationship with overall NSW
ports strategy. These will be addressed in the Final Report.
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Capacity

2.1

Introduction

The fundamental issue underlying this study is whether there is enough rail
capacity to meet rail freight demand to and from Port Kembla. Current Port
Kembla freight throughput and related land transport mode is shown in Table
1.
Table 1

Port Kembla Trade 2009/2010 Revenue Tonnes (000)

Commodity

Import

Export

Total

Landside Transport
Mode

Coal – Black

105

13,727

13,831

Iron Ore

5,373

0

5,373

Sea

Passenger Motor Cars Assembled

3,681

59

3,741

Road

Iron Ore Concentrates & Pellets

1,752

0

1,752

Sea

Steel – Slabs

642

1,479

1,480

Intra – port

Steel – Coals

81

1,214

1296

Intra –port

0

589

589

Rail

11

365

376

Rail

326

0

326

Rail

0

308

308

Rail

Dolomite

280

0

280

Ship

Other Vehicles

233

12

245

Road

Fuel Oils

166

0

166

Ship

Wheat
Copper Ore & Concentrates
Limestone
Coke (inc Coke breeze)

Other

227

415

1282

Total

12,877

18,168

31,045

Road and Rail

Data source: Port Kembla Port Corporation Annual Report 2009/2010, ACIL Tasman

Two lines exist; the question of whether or not there is enough capacity on
them to cope with freight growth is central to analysis of benefits of a third
line.
Capacity
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A related issue is road capacity and whether a new line would attract freight
from road and reduce the number of trucks on heavily used roads in the area,
especially Mt Ousley Road (the steep road than links Wollongong to Picton
and Appin Roads and the Princes Highway).
In other words, the potential benefits of a Maldon-Dombarton line are easing a
rail capacity bottleneck and reducing the number of trucks on key roads; the
nature and size of these benefits are explored in this chapter.
2.1.1

Capacity on the Illawarra line

The Illawarra line, from Sydney to Wollongong (with a spur to Port Kembla)
and Nowra, is intensively used, for both passenger and freight services. The
passenger services are most frequent from Sutherland north. The freight
services are mainly coal trains from the Lithgow area, which come down the
Blue Mountains line, enter the Sydney Metropolitan Freight Network and then
join the Illawarra line at Meeks Road junction near Sydney airport.
Conclusions from discussions with RailCorp, analysis as part of this
consultancy by Plateway, and from further discussions with Port Kembla Port
Corporation, Pacific National and Transport NSW, are:
•

The Illawarra is effectively operating at capacity during the day. There are
spare train paths but they are needed as backup to accommodate laterunning trains (reliability on railway lines deteriorates once actual use
exceeds around 70 or 80 percent of theoretical capacity). Ad hoc paths can
be made available but not regularly scheduled additional paths

•

Freight services may not use the Illawarra line during peak passenger
periods (defined as “the potential to disrupt passenger trains arriving at
Central between 6:30 am and 9 am or departing Central between 4 pm and
6:30 pm”). In practical terms this prevents the scheduling of trains for up
to 8 hours per day
Population is growing but capacity on passenger services can be increased
by adding carriages to existing trains rather than increasing frequencies.
The passenger capacity constraints are occurring north of Sutherland,
where passenger train numbers are higher than further south
When there is congestion on the line or at the port, freight trains are held
in yards or refuges (sidings) such as Enfield, Waterfall and Thirroul,
sometimes for long periods

•

•

•
•

Capacity on the line could only be increased at great expense through large
"lumpy" investments, for example quadrupling track north of Sutherland
There is currently adequate (if at times tight) capacity in the network at
either end of the line - that is, in the Metropolitan Freight Network in
Sydney and at the junction south of Coniston near Port Kembla. The
Metropolitan Freight Network may be challenged by large increases in
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trains from Port Botany but not by the likely numbers of trains to/from
Port Kembla. Plateway analysis shows that the complex area between
Conniston and Unanderra immediately outside the Port Kembla precinct is
operating at 50 per cent of theoretical capacity
•

Five paths are available for additional freight trains at night, though with
noise implications. There would be only minor implications for the
scheduling of maintenance work.

In summary, congestion north of Sutherland restricts increases in the numbers
of freight trains, and could not be resolved without major investment. If
RailCorp was to extend the peak shoulder so that the Sydney “peak” is longer
in duration then this would reduce the number of freight paths which are
available each day.
Apart from ad hoc paths, any growth in freight train numbers on the Illawarra
line - for example to carry containers - would have to be accommodated at
night, or on another line, or on road, or that potential freight may not move
because of a lack of transport option - for example a mine expansion might be
deferred. It follows that the question of capacity on the Moss Vale Unanderra
line is important – see the next section, 2.1.2.
If there were substantially increased numbers of coal trains at night on the
Illawarra line (more than about one every hour and a half), there would be a
"bunching" effect which would mean that trains would have to be held in the
Port Kembla area until their loads could be handled at the Port Kembla Coal
Terminal. With a single dump station the Coal Terminal cannot process more
than approximately 16 trains per day without additional investment; it is
possible to add a second dump station though that is not currently planned.
There is limited space for holding trains; possibilities for enhancing holding
capacity include construction of sidings between Unanderra and Dapto on
available land several kilometres south of the port 3 and possibly modified track
arrangements in the port itself 4 . Another possibility is increasing the capacity
of the coal terminal by adding a second dump station. Capacity to hold night
trains becomes an issue only if there are more of them coming in than the coal
terminal can handle.
In its submission to the Port Kembla Outer Harbour Environmental
Assessment RailCorp noted that “Transport of container freight assessment
needs further assessment/analysis as no infrastructure is in place to
accommodate container freight movement… with an expected modal split of
3

RailCorp has indicated that the Illawarra line has no capacity for storage of coal trains
because of the single line track south of Unanderra.

4

The port is currently working on a rail master plan for the Outer Harbour Development; at
this stage the feasibility of additional train storage is not certain.
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90% rail and 10% road 5 ”. This suggests that RailCorp would have concerns
about any significant growth in rail freight on the Illawarra line except at night.
RailCorp did not make a submission to a Maldon-Dombarton Rail Link Issues
Paper.
To conclude, there are capacity constraints on the Illawarra line during the day.
Their importance depends on how much additional freight will eventuate in
the future and on whether capacity can be augmented by diverting freight on
to the other line serving Port Kembla, the Moss Vale-Unanderra line. For
freight coming through Sydney, this imposes cost and time penalties on train
operators because the route is 100 kilometres longer than the Illawarra line,
traverses a steep downhill gradient and curves which limit speed and adds
more than five hours to the cycle time.
RailCorp has provided a written statement about capacity on the Illawarra line,
which is reflected in this revised Working Paper and the Final Report.
Determining the least cost alternative to building a Maldon-Dombarton rail
line is a key determinant of the costs which could be avoided by building a
Maldon-Dombarton rail line. That in turn helps determine the amount of
benefit from a new Maldon-Dombarton line.
2.1.2

Capacity on the Moss Vale-Unanderra line

The Moss Vale-Unanderra line provides alternative rail access to and from Port
Kembla. Because of the distances it is the preferred route for freight from
southern New South Wales, e.g. limestone for the steelworks from Marulan,
and for freight from the inland Parkes-Cootamundra line, e.g. grain. It is used
to take coal from Tahmoor to Port Kembla, though that would be likely to
switch to a Maldon-Dombarton line if constructed.
Its present use is 26 timetabled paths:
•

Coal – (Mon-Fri) 2 used per day each way (Sat and Sun) 1 per day each
way, although there are up to 4 paths per day in the weekday timetable

•

Grain – (7 days) – up to 2 domestic grain services per day each way and up
to 12 export grain trains per day during peak season.
Limestone (7 days) – 1 per day each way
Flour (Tues) – 1 per week each way
Ore (Mon/Wed/Fri) – 1 per day each way
Tourist train – 1 per day each way.

•
•
•
•

5

RailCorp Submission to the Outer Harbour Environmental Assessment, point 16. See also
point 10 “Existing rail infrastructure upgrades will be required”.

Capacity

5

Maldon-Dombarton Rail Link Feasibility Study

There are 8-12 closures for maintenance per year that are integrated with the
RailCorp maintenance program. When the Illawarra line is closed for
maintenance the Moss Vale-Unanderra line operates 4 additional coal services
each way from the Western Coalfield mines.
The Moss Vale-Unanderra line could be used as an overflow line for trains that
could not get paths on the Illawarra line, but the distance from the north
(Sydney, Blue Mountains line etc) is substantially greater (approximately 100
kilometres). In particular the additional time and distance to move containers
from Port Kembla to south-west Sydney via the Moss-Vale line would deter
most shuttle operators. Discussions with MacArthur Intermodal Shipping
Terminal (located in Minto), a company that also operates regional freight
trains and port shuttles (Independent Rail Australia) indicated that extra
distance and the longer cycle time would make the operating cost prohibitive.
Trucks would be used instead.
During a RailCorp Illawarra possession, 4 additional coal services operate each
way from the Western mines. During a RailCorp south-western possession,
intermodal and some general freight trains operate to and from Sydney via the
Illawarra. Each of these possessions occurs four times per year. This proves
that it is feasible for western coal volumes to use this line, although it is not
preferable.
ARTC states that the Moss Vale-Unanderra line has spare capacity at present
except at the peak of good grain seasons. The current timetable (May 2011)
provides for the following paths over a one week period:
•
•
•
•
•

Coal – 26 paths
Grain – 22 paths
Limestone – 7 paths
Heritage passenger – 3 paths
Spare – 28 paths

This is a total of 86 paths per week. 58 of these are allocated to specific traffics
but ‘typically’ only 37 are used, leaving 49 available The present passing loops
can take a coal train no longer than 649 metres. This would carry 2,552 net
tonnes, giving an annual capacity of 6.5 Mtpa. ARTC has indicated that its
capacity could be enhanced in stages:
•

The current standard coal train is 850 m long, which exceeds the length of
all of the loops. If two of the loops were each extended to accommodate
the current standard coal train this would give a capacity of 8.6 Mtpa.

Capacity
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•

•

6

ARTC has estimated that the total cost of this would be in the order of
$20 million. 6
If there were 72-wagon trains, as now used in the Gunnedah basin (with
distributed power – i.e. additional locomotive(s) in the middle) an extra 500
metres of extension per loop would be needed plus a road bridge at
Robertson. This is estimated to cost $53 million. There would also need
to be a 1,350 metre loop near the port if space could be found, or 3.35 km
of new construction. This could cost $20 million if there is space at Port
Kembla, or if not, it may require a widening of the Freeway Bridge at an
additional cost of at least $30 million. This would give capacity of
13.8 Mtpa and would cost in the order of $103 million. This assumes that
RailCorp will permit the operation of these trains over the Blue Mountains.
A final enhancement could be to extend the loop at the top (Summit Tank)
down the hill to the point at which the line crosses over to the side of the
escarpment and from which it would be very costly to double-track further.
There would be some safety-related operational constraints, and this would
need to be evaluated would increase the number of coal paths to 9.4 per
day and capacity to 18.5 Mtpa at an estimated cost of approximately
$65 million.

These bullets are based on a personal communication from Derek Harris, Manager, Planning
and Development, ARTC, 15 December 2010. All costings are preliminary and are +/- 50
per cent.
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Table 2 below summarises these investments and the capacity which could be
obtained from them:

Capacity

8

Maldon-Dombarton Rail Link Feasibility Study

Table 2

Possible upgrades to the Moss Vale-Unanderra line
Cumulative
construction
cost

Spare
capacity
(saleable
paths)

Spare
Capacity
(Mtpa)

Status
quo

Do nothing, trains limited to 669 metres, to
optimise paths.

$0.00

6.98

6.5

Stage
1

Extend loops to allow standard coal train ($5
per loop, 200m extensions)

$20.00

6.98

8.6

Stage
2

Extend loops to 1350m, $12m per loop plus
road bridge at Robertson ($5m) Plus need
1350 m area to break up trains. IF no options
at the port then $50m cost for this. Allows 72
wagon trains.

$123.00

6.98

13.8

Stage
2b

Do not do stage 1, extend loops to 1350m,
$12m per loop plus road bridge at Robertson
($5m) Plus need 1350 m area to break up
trains. IF no options at the port then $50m
cost for this.

$111.00

6.98

13.8

Stage
3

Summit Tank loop could be extended toward
Dombarton, allowing 72 wagon trains

$126.00

8.1

15.9

Stage
4

Extend the Summit Tank loop down the hill to
approximately 103.4 km with 72 wagon trains

$176.00

9.4

18.5

Stage
5

Extend the Summit Tank loop, AC
traction/ECP braked 82 Wagon train 30 tonne
axle loads. There will be (unknown)
Construction costs related to enabling 30 TAL
over whole route, train operating costs of AC
Traction and ECP braking also not included.

$176.00

11.1

32.9

Data source: ARTC letter to ACIL Tasman

The first of these is likely when justified by a satisfactory business case as it
would allow standard coal trains with a payload of 3,500 tonnes, about 1,000
tonnes higher than at present. The following stages provide capacities that are
well in excess of expected demand (i.e. 18.5 Mtpa compared with the current
9.9 Mtpa). However, these enhancements could be deployed if significant
extra demand arises as discussed in this report (e.g. iron ore).
If train operators moved to Electronically Controlled Pneumatic (ECP)
braking and distributed power configurations then longer, heavier, trains could
traverse a Maldon-Dombarton line. Provided that these trains can run on
tracks leading to a Maldon-Dombarton line then this could allow volumes of
up to 33 Mtpa to move along an upgraded Moss Vale-Unanderra line.
2.1.3

Capacity – roads

There are three key and heavily used roads in the area - Picton Road, Appin
Road and Mt Ousley Road. Discussions with NSW RTA indicate that the first
two can be steadily improved as traffic increases, with additional passing lanes
eventually becoming four-lane arterial roads with a central safety barrier.
Capacity

9

Maldon-Dombarton Rail Link Feasibility Study

Mt Ousley Road would be much more difficult to improve because of the
steep and unstable terrain; this was confirmed by the RTA’s submission to the
Issues Paper.
The key question in the context of this study is whether a Maldon-Dombarton
rail line would result in a switch from road traffic to rail. Because of the
interest in this issue from stakeholders, including submissions and the Project
Reference Group, road issues are addressed in a separate appendix (10.4C).
Following discussions with the parties, there are currently three types of road
freight that potentially could switch to rail:
•

Short haul coal from NRE No 1 and Bulli Seam near Port Kembla. This is
addressed in section C.5

•

Cars, addressed in Working Paper 1, section 7 and section 3.3 of this
Working Paper
Containers and steel, also addressed in Working Paper 1, section 7 and
section 3.3 of this Working Paper.

•

Port Kembla’s container trade is currently served by road. Using forecasts
based on Port Kembla’s medium forecast for container growth 7 Table 3 shows
the number of truck trips per day if road continued to be the only mode used.
Trucks are assumed to carry 2 TEUs and operate for 365 days a year. Any
movements of empty containers or movements with less than 2 TEUs would
add to these trip numbers.
Table 3

Shipping containers and consequent road trips
2010

2015

2020

2025

2030

Containers through Port
Botany (5 MTEU limit)

TEUs

1,908,720

2,645,437

3,424,913

4,372,194

5,000,000

Containers through Port
Kembla

TEUs

19,280

62,917

131,186

188,223

531,311

If all Port Kembla containers move by road
Daily road trips
(single direction)
Hourly road trips
(single direction)

Trips per
day

26

86

180

258

728

Trips per
hour

1

4

7

11

30

0.5

1.7

3.6

5.2

14.7

If all Port Kembla containers move by rail
Daily train trips if 100%
moved by rail

Trips per
day

Data source: ACIL Tasman calculations (see text below)

Table 3 above reflects steady growth in container trade from mainly secondary
trade routes such as from the Pacific Islands, plus a marked increase towards

7

Port Kembla Outer Harbour Master Plan, Port Kembla Port Corporation, July 2008.
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the end of the study period due to possible overflow from Port Botany. This
is based on
•

growth rates at Port Botany assumed by ACIL Tasman, starting with the
present high rate of 7% p.a and tapering off to 5% p.a (which is still well
above GDP growth).
Port Botany’s capacity being capped at 5 MTEUs per annum. The present
cap is 3.2 Mtpa, but it is assumed to rise to 5 Mtpa on the basis of the
recent major capacity increase at the port, the appointment of a third
stevedore, and NSW government proposals for upgrading road and rail
links to the port. The stevedoring capacity at Port Botany is
in excess of even this 5 MTEU figure.
Port Kembla getting half of the overflow once this capacity is exceeded in
2027 8 . (If Port Botany’s current planning limit of 3.2 MTEUs is
maintained then this limit would be reached by 2019).

•

•
•

During this study, stakeholders have raised the question of expansion of links
to Port Botany compared with expansion of links to Port Kembla. This will be
addressed in the final report.
Growth of Port Kembla’s container business will generate increasing truck
movements. If Port Kembla’s forecast of 90% on rail is fulfilled, there will be
enough containers to justify a dedicated rail container service (at night) within
the next five years. That service would need to be used to avoid additional
truck congestion on Mt Ousley Road.
If all of the freight captured by Port Kembla moved by road it would mean
that by 2030 there would be a truck departing Port Kembla every two minutes.
Clearly this would not be sustainable, with very high external costs relating to
accidents, congestion, noise, pollution and GHG emissions. This was
emphasised by the RTA submission to the Outer Harbour Environmental
Assessment and to the study’s Issues Paper.
However Port Kembla’s Outer Harbour Master Plan 9 assumes that 90% of this
freight would move by rail: there is not enough space in the port to handle
large numbers of trucks 10 . Environmental approval for the Outer Harbour
8

The discussion on Port Botany’s implication for a Maldon-Dombarton rail line is detailed in
section 7 of Working Paper 1.

9

The Port anticipates that this will be constructed in three stages, with ultimate completion in
2037.

10

Note that, to the extent that containers move from Port Botany (with a 40 percent rail mode
share target, and at present closer to 20 percent) to Port Kembla (with an assumed 90
percent rail share) there will be an increased need for intermodal terminal capacity in
Southwest Sydney. Rail container shuttles would go to such terminals for transfer of
containers to trucks for the final part of the journey to the end customer, whereas trucks
often go straight from the port to the end customer.
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development is also be contingent on most containers using rail 11 . ACIL
Tasman infers that, if rail was not available, Port Kembla would not receive
any overflow from Port Botany (it would go to Newcastle or access to Port
Botany would be further expanded). The remaining growth in containers
would be partly catered for once container numbers were high enough to
justify putting on a train, possibly in combination with steel freight.
Steel that at present is trucked from Port Kembla to Villawood is expected to
switch soon to rail, and we understand that this could be accommodated by
RailCorp. ACIL Tasman’s modelling assumes that containerised steel to
Villawood moves along the Illawarra line, and that 90% of containers from
Port Kembla move by rail. Sensitivity tests will be carried out on this mode
share assumption to determine the impact of different modal splits on external
costs such as accidents, pollution and congestion.
2.1.4

Capacity - conclusions

The rail capacity conclusion is that the Illawarra line has remaining capacity
(for five train paths) only at night, but the Moss Vale-Unanderra line is not
operating at capacity and could have its capacity enhanced from the present
6.5 Mtpa to about 18.5 Mtpa (enough for most of the upper case demand
scenarios, for suitable freight). The first stage of enhancement (from the
present 6.5 Mtpa to 8.6 Mtpa) would be cheap and intermediate enhancement
(to 13.8 Mtpa) would, on preliminary ARTC estimates, cost at most about a
third of what is estimated in this study for a Maldon-Dombarton line.
Relative to expected demand over the forecast period, there is not a general rail
capacity problem, though there are specific constraints and costs. Additional
coal, and other commodities (e.g. copper concentrate) could be carried on the
Illawarra line at night (possibly with extra investment expense for sidings in the
Port Kembla areas) or, with a detour which adds to operating cost, on the
Moss Vale-Unanderra line. Potential container trains would be limited to night
operation on the Illawarra line, the other line being unsuitable. Possible iron
ore exports could be carried on the Moss Vale-Unanderra line if its capacity
was augmented.
It follows that if coal tonnages do not grow significantly there is no capacityrelated need for a Maldon-Dombarton line. However if it was constructed
substantial freight would probably divert to it, as discussed in the next chapter.
A related capacity question is that of deterring investment if investors are not
confident about landside transport capacity to and from Port Kembla. In
stakeholder discussions is has been suggested that terminal developments at
11

Outer Harbour Development Concept Approval granted by the NSW Minister for Planning.

Capacity

12

Maldon-Dombarton Rail Link Feasibility Study

Maldon, Minto and elsewhere might not proceed in the absence of a MaldonDombarton line, and that customers of the Port Kembla Outer Harbour
development – especially in the container trade – would be deterred unless
RailCorp clearly indicated that it could take the related trains on the Illawarra
line. On the other hand there would be a risk in constructing a MaldonDombarton line for freight that might or might not eventuate. This problem,
and ways of responding to it, will be addressed in the final report.

Capacity
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3

Revenue

This chapter assesses the revenue that would be earned by a MaldonDombarton rail line. The next chapter, 4, discusses other benefits. Together
with costs (chapter 5) these chapters provide background to the economic and
financial analyses in chapters 6 and 6.

3.1

Access charges

Revenue for a railway line consists of the amount of traffic multiplied by the
access charges that the railway operators pay – typically based on train weight
and some of flagfall (a per-train charge), train length, commodity type and
relative priority.
In this study it has been assumed that the access charge for a given trip from
Maldon to Port Kembla would be the same via a Maldon-Dombarton rail line
as it would have been via the Moss Vale-Unanderra line 12 . This implies a
higher price per tonne kilometre on the shorter Maldon-Dombarton line, but
can be justified by the cost of constructing it. The operational benefits of the
shorter route would ensure that the line captures what demand it can – the
assumed access charges would not be a deterrent.
This assumption implies that there is no price competition between the
Moss Vale-Unanderra line and a Maldon-Dombarton line. It has been
assumed that RailCorp would not use price to compete for the freight which
could switch from the Illawarra to a Maldon-Dombarton line.

3.2

Expected tonnages

After considering comments on Working Paper 1, the BHP submission in
response to the Issues Paper, comments from RailCorp, plus further talks with
coal experts in the NSW Department of Industry and Investment NSW, ACIL
Tasman has lowered the revenue forecasts that were set out in the first version
of Working Paper 1. In particular
•

it is not expected that there will be growth in aggregate coal tonnages that
would potentially use a Maldon-Dombarton line. This coal comes from the
Tahmoor Colliery near Maldon and the Southern Part of the Western
Coalfield around Lithgow. Individual mines may expand and new mines
open (the Port Kembla Port Authority reports several enquires and
proposals) but others will deplete or close. Aggregate output from the

12

This is based on published ARTC rates. RailCorp’s rates apply to the Illawarra line and are
confidential. We understand that there is a broad similarity between the two, although there
can be substantial differences for particular train sizes.
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•

•

•

mines in these areas has changed little over recent years and many of the
mines face difficult mining conditions that discourage step increases in
capacity (and investment). Growth instead will come from less constrained
mining areas such as the Gunnedah basin and parts of Queensland.
(However there is a possibility of growth, discussed later in this section)
some potential developments such as Sutton Park near Moss Vale and
Oaklands near Albury may not produce export quality coal, and in any case
would more naturally use the Moss Vale-Unanderra line
in a recent submission to this study BHP has stated that it would not
switch Bulli Seam coal (formerly Appin and West Cliff) from road freight
to the new line. ACIL Tasman had previously understood that there was a
possibility of switching to rail during the study period, using a conveyor
from the mine to the railway
iron ore deposits inland that might be exported through Port Kembla will
need substantial further research before there can be confidence that they
are of a suitable grade for exporting to be economic. There are also
questions as to which railway and port would eventually be used.

ACIL Tasman’s forecasts are now, therefore, little different from current
volumes, which are being handled adequately on existing rail lines or road.
Although road and rail capacity is tight, there is a “safety valve” for rail growth
in the form of upgrades to the Moss Vale-Unanderra line. Chapter 10.4C
covers road issues in more detail.

3.3

Diversions to a Maldon-Dombarton line

There are two other lines serving Port Kembla that need to be considered
before drawing conclusions about what freight would use a MaldonDombarton line. The following pattern, reflecting different train and truck
operating costs, would emerge if the new line was built.
•

13

Coal from Tahmoor would divert from the Moss Vale-Unanderra line to a
Maldon-Dombarton rail line because it would be shorter and would avoid
awkward and expensive shunting movements 13 to enter the Main South line
from the colliery - even though it might need more locomotive power or a
slightly reduced payload because of the long 1 in 60 grade at the northern
end of the line. The external costs related to emissions and noise would
therefore be lower. The difference in noise externalities for this journey
would be moderate, affecting mainly 13 kilometres of built-up areas in and
around Moss Vale.

The Tahmoor train is set up as a push-pull configuration to get on to the Main South line.
The spur line from Tahmoor points in the direction of Maldon, whereas operations via
Moss Vale require a slow and expensive push-pull operation which blocks the Main South
line while it happens and requires 4 train crew rather than 2.
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•

After discussions with operators and customers, and calculations by ACIL
Tasman, it is expected that most freight trains would shun the Illawarra line
if a Maldon-Dombarton rail line was available, in order to avoid the hidden
costs related to congestion, notably lengthy and/or unpredictable waits at
refuges (e.g. Enfield, Thirroul). It would also avoid a steep 1:42 uphill
section near Sutherland; the steepest uphill section of a MaldonDombarton line would be 1:60. The distance is similar. An exception is
steel trains going north, which would prefer the Illawarra line whose
maximum gradient northbound is 1:75 compared with 1:30 on a MaldonDombarton line. See Box 1 for a discussion of railway gradients.

•

Any future container trains would prefer a Maldon-Dombarton line so they
would not be constrained to operating only at night on the Illawarra line or
would not suffer the additional cost and slower cycle time of the
Moss Vale-Unanderra line.

•

There would not however be any significant diversion of existing road
freight of coal. Coal from Bulli Seam 14 and NRE No.1 would not divert to
the line but stay on road.

14

BHP Billiton submission to the Issues Paper: “These coal processing facilities will handle
Illawarra Coal’s Bulli coal seam production for approximately the next 30 years. It is neither
economically feasible nor environmentally sound to consider a rail connection to the
Maldon to Dombarton rail link at this time.”
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Box 1

Ruling Grades

Source: Maldon-Dombarton rail line Pre-Feasibility Study, Sd+D and Connell Hatch, 2009.

“Restricting graes” or “ruling gradient” refers to the gradient of a line at its steepest point in the direction of maximum
load. And gradients are expressed either as a ratio of vertical to horizontal measurements (e.g. 1:40) or as a percentage.
An example is the gradient inside the Avon tunnel on the proposed Maldon-Dombarton line which would be 1:30.
However this is not the ruling grade for coal trains because they would be travelling downhill in the tunnel. For them, the
ruling gradient on the line is further north where they would be travelling uphill on a slope of 1:60. The map, from the
Prefeasibility Study, shows the ruling gradients at various points on the network relevant to this study. Examples:

• On the Illawarra line freight travelling south faces a ruling gradient of 1:40 up the Cowan bank whereas freight going
north faces a ruling gradient of 1:75. Both of these are relevant as there are heavy coal trains moving south and steel
trains moving north. Also of note is that Western Coal trains from Lithgow must climb a 1:42 gradient before arriving in
Sydney.

• The Moss Vale-Unanderra line has a maximum gradient of 1:30 but loaded trains are going downhill. (There are
different, safety-related issues related to the way heavy trains are operated on such a line).

• The ruling gradient for coal trains
from Tahmoor is steeper on a Maldon-Dombarton line (1:60) than on the Moss ValeRevenue
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Containers

NSW Department of Planning forecasts of business freight demand estimate
that by 2030 50 per cent of freight generating businesses could be located in
western and south-western Sydney. A Maldon-Dombarton line would provide
a good link to that area. The alternative is road transport, or a longer, slower
journey by train on the Moss Vale-Unanderra line.
From the viewpoint of a transport firm or customer, a decision on the mode to
use for container freight from Port Kembla to Western Sydney would be
marginal. The PUD costs related to short haul rail put it at a cost disadvantage
to a road service that goes straight to the end customer, which can only
partially be offset by efficiencies in the linehaul transport of the goods. The
PUD costs are those of loading a container on to a train, hauling it to a
terminal in Sydney (some 90 Kilometres via the proposed Maldon-Dombarton
line), unloading it and then storing or reloading it on to a truck for final
delivery (and possible relocation of empty containers on the back haul).
This view – about the marginal economics of short haul trains for containers
(and cars) is confirmed by interviews with the three companies that have
recently operated rail freight services to Port Botany (Qube logistics,
Independent Rail Australia and Asciano – owner of Patricks, who recently
withdrew its port services). Each indicated that rail services on their own were
not profitable, but that they could complement other services offered by the
companies. Short haul container rail services have also struggled elsewhere: a
Melbourne service was abandoned, a Fremantle service requires a subsidy, and
the major Alameda corridor from the Port of Los Angeles involves trucks in
effect being charged twice. There has been greater success with longer
distance port trains such as Tauranga-Auckland and a service in British
Columbia.
ACIL Tasman has assumed that, once a critical mass is reached (sufficient to
load a train a day) container freight would move by rail, not because of the
above economics but because Port Kembla’s Outer Harbour expansion is
dependent on the railing of containers as there will not be enough room for
large numbers of trucks. The NSW Minister for Planning’s concept approval
for the Outer Harbour development also requires that the maximum road
impact of the Outer Harbour cannot exceed 120,000 TEUs per year (that is,
not more than 10% of the forecast maximum throughput).
Assuming that the decision to move containers is marginal, no private costs or
benefits for consignees/exporters have been attributed to this decision, except
a net saving in fuel costs as a result of a change in freight from Port Botany
(with an assumed 40% of freight on rail) to Port Kembla (with an assumed
90% of freight on rail, but over a longer distance from port to terminal). There
Revenue
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are, also external benefits related to a net reduction in container freight on
road, or on the longer and more urbanised Moss Vale to Unanderra line or
Illawarra line.
However, to fully capitalise on a Maldon-Dombarton rail line additional
intermodal terminals with inland port services will be needed, especially if the
rail services replace port-to-final-customer truck services. These have not been
costed or included in the analysis. Submissions to the Issues Paper have
identified existing and planned intermodal developments which would benefit
from a Maldon-Dombarton rail line.
Automotive

As a concrete example from the automotive logistics businesses, from ACIL
Tasman’s interviews with stakeholders Prixcar was the only supporter of a
possible move from road to rail and commented that it was a marginal
decision. Supporting calculations by P&O Trans Australia (a 50% shareholder
in Prixcar and a strong supporter of a move to rail) showed the following
difference in cost per car between road and rail alternatives. Calculations
excluding the southern dealerships are relevant because these dealerships are
the least economic by rail (cars would instead go direct to dealer). This then
provides a more meaningful comparison.
Table 4

Difference in cost for road and rail alternatives – automotive

Road via PDI*
Road direct to dealers

Difference in cost per car

Difference excluding southern
region

-$5.76 (rail cheaper)

-$4.94 (rail cheaper)

+$7.71 (road cheaper)

+$4.49 (road cheaper)

+$0.98 (road cheaper)

-$0.23 (rail cheaper)

Road Half Direct/Half PDI
(the most likely scenario)
* PDI – Pre-Delivery Inspection
Data source: PrixCar via P&O Trans Australia, with adjustments by ACIL Tasman for Maldon-Dombarton route lengths

Table 4 above shows that there is little difference in cost from using an
efficiently structured rail operation compared to current road operations. In
Prixcar’s calculations (adjusted for characteristics of a Maldon-Dombarton rail
line) – a 50:50 split between direct to dealer and via PDI there was only $0.98
per car (0.1%) difference in the costs of the two options.
ACIL Tasman consulted other operators and they stated that the pick-up and
delivery (“PUD”) costs of using rail freight over such a short distance made it
uneconomic.
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3.4

Forecast freight for a Maldon-Dombarton line

The revised demand expected on a Maldon-Dombarton rail line is shown in
Table 5 below:
Table 5 Forecast demand on a Maldon-Dombarton rail line
2010

2015

2020

2025

2030

Bulk Freight
Coal
Western Coalfield

Mtpa

6.75

11.65

10.00

10.00

8.70

Southern Coalfield

Mtpa

1.60

1.60

1.60

1.60

1.60

Newcastle/Hunter
Coalfields

Mtpa

2.00

2.00

2.00

2.00

2.00

Gold and Copper
concentrates

Mtpa

0.35

0.65

0.65

0.65

0.65

Iron

Mtpa

-

-

-

-

-

Scrap steel from
Brisbane

Mtpa

0.09

0.09

0.10

0.10

0.10

Paper

Mtpa

-

-

-

-

-

Other Ores

Other bulk

Grain

Mtpa

-

-

-

-

-

Cement

Mtpa

0.30

0.60

0.60

0.60

0.60

Kaolin

Mtpa

-

1.10

1.50

1.50

1.50

Biodiesel

Mtpa

-

0.38

0.38

0.38

0.38

Total Bulk Movements

Mtpa

11.09

18.07

16.82

16.83

15.53

Units

-

-

-

-

-

Non-Bulk
Automotive
Containers

TEUs

-

56,626

118,067

169,401

478,180

Containerised Steel

TEUs

-

7,131

7,363

7,596

7,828

All container movements

TEUs

-

63,756

125,430

176,996

486,008

Data source: ACIL Tasman estimates

3.5

Downside and upside scenarios

Table 5 shows ACIL Tasman’s expected estimates. The main downside
scenario relevant to a Maldon-Dombarton line is that of a substantial drop in
international coal prices, or a high price on carbon pollution without sufficient
compensation to export-exposed businesses. Some of the mines in the Port
Kembla catchment area would then become marginal because of a
combination of moderate coal quality and expensive mining conditions.
Upside scenarios for a Maldon-Dombarton line include:
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•

•

•

•

•

•

Iron ore resources could prove, following further research, to be suitable
for export. The potential tonnages are large – 20 Mtpa according to one of
the developers. Although the most likely route is an upgraded Moss ValeUnanderra line, a Maldon-Dombarton line would be a possibility. Port
Kembla already has a Memorandum of Understanding in place relating to
the movement of 3Mtpa of ore through the port.
Continuing high international coal prices could encourage expansion of
coal production in ways not currently anticipated, and/or newly opened
deposits were found to be of better quality or more mineable than first
thought of.
A major shipping company could choose to switch some or all of its
activity from Port Botany to Port Kembla, perhaps because of ongoing
landside congestion at Port Botany or because of the possibility of
establishing its own vertically integrated stevedoring operation at Port
Kembla (as opposed to having to use stevedoring services provided by
other parties at Port Botany).
A change of view by car-carrying companies, or legislation requiring
movement or vehicles by rail where practicable (Prixcar and Patricks have
good rail access to relevant terminals).
BHP may be encouraged to switch the Bulli Seam output to rail, through
changes in regulatory and/or road pricing policy. There is room to
construct a washery and a balloon loop to load coal near the northern end
of a Maldon-Dombarton line, and outside the water catchment area, as
shown in Figure 1 below. The mine would be connected to it by a
conveyor. However the distance to the Illawarra line by conveyor is
slightly shorter. Other mines that use trucks are in locations that are not
relevant to a Maldon-Dombarton line.
Containers to and from Port Kembla may start to be moved by rail once
there is a critical mass – i.e. enough containers to justify a daily train. This
would make the economics of automotive freight by rail more promising
too. This result is very dependent on the proportion of containers which
are assumed to move by rail – if it is 90% as predicated by the Port Kembla
Outer Harbour Master Plan then a rail service may become viable before
2015. If it is lower the rail service would come later – but the Port states
that rail will be essential once container volumes build up as the Outer
Harbour does not have enough room for large numbers of trucks.

In some higher demand scenarios additional capacity – suitable for bulk
products but not containers – could be added at lower cost on the Moss ValeUnanderra line than by construction of a Maldon-Dombarton rail line. This is
considered further in the cost benefit analysis.
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Figure 1

Location for a potential coal loading loop and washery at Bulli Seam

a

Source: Hyder

Revenue

22

Maldon-Dombarton Rail Link Feasibility Study

4

Other benefits

There could be wider benefits from a Maldon-Dombarton line through
encouraging some types of investment and development. Although, as
discussed above, the absence of this line need not hold back coal or iron ore
developments, and the presence of this line would not cause a significant
switch from road freight, it could facilitate other developments, as emphasised
in some submissions to the Issues Paper. In particular:
•

The logistics industry is growing rapidly in south-west Sydney, as shown by
intermodal terminals at Minto and proposed terminals at Moorebank. For
both of these a Maldon-Dombarton line would provide a shorter 15 (and
less congested) link from Port Kembla than the Illawarra line and a much
shorter link than the Moss Vale-Unanderra line. A rail link to Southwest
Sydney from Port Kembla would be shorter than the link from Port
Botany, and much shorter than the link from Newcastle, both of which
suffer from congestion.

•

A Maldon-Dombarton line could be built within four years (approximately
18 months for environmental approvals, detailed design and related studies
and two years for construction). The Outer Harbour development at Port
Kembla could also be operational within a short space of time. With both
of these infrastructure investments it is possible that a Maldon-Dombarton
line could provide an alternative route for containers, alieviating transport
issues near to Port Botany for a time, and potentially delaying investment in
road upgrades in Sydney such as the M5 East expansion. This requires a
willingness of shipping companies to stop at Port Kembla and to divert a
sufficient volume away from Port Botany. The planned Outer Harbour
development is able to service up to 1.2 million TEUs per annum, which is
roughly equivalent to 4 to 5 years of container freight growth in NSW.
Substantial container volumes, as opposed to more modest volumes from
secondary trade such as the Pacific Islands, could – as discussed in the
previous chapter –only be served by rail as the Outer Harbour
development is not suited to large numbers of trucks. This is particularly
relevant in any scenario with “overflow” from Port Botany. Hence, unless
there is clearly enough capacity on the Illawarra line (the Moss ValeUnanderra line being too circuitous for containers moving between Port
Kembla and Southwest Sydney), use of Port Kembla and investment there
could be deterred.
An intermodal development has been proposed for Maldon by Walker
Corporation at the intersection of a Maldon-Dombarton rail line and the
Main South rail line. The success of this development would be tied closely

•

•

15

28 kilometres difference from Moorebank, more from Minto per ACIL Tasman’s
calculations.
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•

•

to the development of a Maldon-Dombarton rail line. The line also offers
opportunities for additional services between Port Kembla and Moorebank
and Macarthur intermodal terminals – both of which strongly support
development of the line. The line could encourage further development of
logistics industry in south-west Sydney.
A Maldon-Dombarton rail line would pass through substantially less urban
development than freight using the Illawarra line or Moss Vale-Unanderra
lines.
Additional capacity provided by an alternative route and greater availability
of train paths may create more possibilities for competition in rail haulage.

4.1

External benefits

External benefits of a potential Maldon-Dombarton rail line are those that
would be captured by parties other than the infrastructure owner. As
discussed above, existing lines can mostly cope with current and expected
future freight levels, and a Maldon-Dombarton line is essential for only one of
the upside scenarios, that related to containers. It follows that external benefits
from the proposed line are confined to lower train operating costs from
reduced transit times, the result of avoiding the detours through Moss Vale or
congestion and queuing on the Illawarra line.
Estimates of the value of these benefits are included in the cost benefit
analysis.
In the case of higher (upside) demand scenarios there would be external
benefits through facilitating development of profitable mines in the Western
Coalfield and potentially an iron ore export businesses (though an upgraded
Moss Vale-Unanderra line is an alternative).

4.2

Residual value of the line

The study period (20 years from 2010 to 2030) for a Maldon-Dombarton rail
line is short for the consideration of a long lived asset. In order to represent
the expected future economic benefits of the line a residual value has been
estimated using one of the techniques that is compatible with Infrastructure
Australia’s guidelines (measurement of the present value of future net benefits
of the line).
In the Central Case the estimated value of the line in 2030 lies between
$82 million and $465 million depending on the valuation methodology and
assumptions about the perpetual rate of growth of the net economic benefits
of the line. If growth is assumed to continue the trend from 2014 to 2030 then
its value is $465 million. If the rate of growth is expected to track the long run
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economic growth of NSW in perpetuity (2.8%) then the residual value would
be $927 million.
The residual value of track in the Base Case has been calculated on a value-inuse as $260 million.
The present value of the residual value for a Maldon-Dombarton rail line on a
value-in-use basis is estimated to be $465 million in the Central Case. This is
increased in scenarios where there is additional demand for the line and higher
economic benefits (the upside scenarios discussed in section 8, for example).
The residual value for a Maldon-Dombarton rail line is $205 million larger than
the residual value of the Base Case.
An alternative method for calculating the residual value is on a cost basis. A
Maldon-Dombarton line would only be 17 years old by 2030, with the tunnel
and bridges having expected lives of 100 years. With other assets being
depreciated over 30-50 years ACIL Tasman expects that a Maldon-Dombarton
rail line would have a remaining resource value of $317 million in 2030. The
present value of this is $82 million. The Base Case is assumed to have no
residual value on an equivalent calculation.
The expected residual value in 2030 of $346 million is greater than the costbased value at that time by $264 million. The net residual value used in the
economic appraisal of a Maldon-Dombarton rail line is $205 million.

4.3

Employment effects

ACIL Tasman analysed the impact of constructing a Maldon-Dombarton line
on the New South Wales economy and the Australian economy using inputoutput analysis.
The construction cost data used in the input-output analysis was provided by
Evans & Peck.
4.3.1

Methodology

Input-output analysis involves the use of input-output tables that characterise
the linkages between each pair of industries in an economy.
An input-output table provides a summary, or a “snapshot”, of the
transactions occurring within an economy over a selected period. In simple
terms an input-output table shows, for a given industry, which other industries
it purchases from and which other industries it sells to. The table also shows
payments to labour by industry and returns to the capital employed by
industry. These payments to labour and capital are summed to estimate value
added which is the building block of regional and Gross State Product.
Other benefits
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In addition to being a useful tool for describing a state or regional economy
and the industries within it, input-output tables can also be used to generate
input-output multipliers, which are used to conduct economic impact analysis.
Input-output multipliers capture the direct and indirect effects of an economic
stimulus on a region. For example, if output from an industry increases, inputoutput multipliers can be used to estimate the total impact of this change on
employment, and value-added in the region of interest.
The total economic impact that can be identified using input-output multipliers
includes the direct effect of the initial change and the indirect (or “flow-on”)
effects. These flow-on effects result from the linkages between industries in
the economy. For example, the contractor constructing a Maldon-Dombarton
line purchases inputs from other industries in NSW and the rest of Australia.
During construction, local businesses directly involved in the project might
need to increase their purchases from other local businesses, who themselves
must increase their demand for inputs, some of which will be from other local
firms, and so on.
Input-output (I-O) multipliers that capture the flow-on effects of inter-industry
interactions are said to be Type 1 multipliers. Where the multipliers also
capture the impacts of increased employment and a subsequent increase in
private consumption, then the multipliers are said to be Type II multipliers.
Because “consumption induced” effects are included in total/Type II
multipliers, they are larger than the corresponding Type I multipliers.
I-O multipliers are derived by using matrix algebra on the intermediate usage
matrix of the I-O table to demonstrate the direct and indirect effects of an
expansion in a particular industry. The multipliers are therefore based on a
range of key assumptions including:
•
•
•
•
•
•

the cost structure of industries remains constant over time
all industries exhibit constant returns to scale on production
there is no substitution between inputs
the economy is in equilibrium at given prices
there are no capacity constraints arising from an increase in demand
there are no other constraints such as those that might arise from balance
of payments induced effects.

4.3.2

Results of input-output analysis

From this analysis it is estimated that construction of the Maldon Dombarton
line would create 200 direct full-time equivalent jobs (FTEs) in NSW over two
years (or 92 work weeks) and 896 indirect, flow-on FTEs over a range of
industries in the state. Another 106 FTEs are expected to be generated
indirectly in other states and territories as a result of the project.
Other benefits
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The key industries that would generate a large number of flow-on jobs are
shown in Table 6. Note that the flow-on jobs generated by these industries
may reside in other industries.
Table 6

Indirect jobs in NSW and Australia generated by key industries
as a result of a Maldon-Dombarton project

Industry

Indirect jobs created by
industry in NSW (FTEs)

Indirect jobs created by
industry in Australia
including NSW (FTEs)

Rail construction

264

300

Scientific research, technical and computer
services

128

142

Road transport

60

66

Retail trade and retail repairs

47

55

Other property services

46

48

Other machinery and equipment

42

58

Legal, accounting, marketing and business
management services

40

43

Cement, lime and concrete slurry

32

35

Other mining

30

30

Other agriculture

26

26

Wholesale trade and wholesale repairs

25

30

Structured metal products

24

31

Data source: ACIL Tasman

ACIL Tasman’s input-output modelling also indicates that a MaldonDombarton project would directly increase NSW’s Gross State Product (GSP)
by $41.8 million per year for two years. It would also increase NSW’s GSP by
another $155.5 million per year through indirect, flow-on effects. From the
national perspective, the project would increase Australia’s GDP by $211.6
million through the direct and indirect effects.

4.4

Consequences of not building the line

The consequences of not building a Maldon-Dombarton rail line depend on
whether or not there is enough freight transport capacity to and from Port
Kembla to meet anticipated demand. On the above (expected) analysis, the
consequences would be modest, comprising:
•

Continuing costs related to congestion on the Illawarra line, being delays to
freight trains and sometimes to passenger trains

•
•

Continuing or increasing external costs, notably noise, on the Illawarra line
Increased use of night train paths on the Illawarra line to cope with growth
in container traffic and possibly other traffic
The possibility of investment in increased train holding capacity in the Port
Kembla area, and on capacity upgrades to the Moss Vale-Unanderra line

•
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•

Congestion on the main south line near Maldon due to shunting of
Tahmoor trains, which would become more of a problem as interstate train
numbers increase.

There would not be consequences for road traffic because it would not switch
to a Maldon-Dombarton line, except possibly for containers (if freight
companies were not prepared to use Illawarra night trains for containers – for
example, because intermodal terminals were not open 24/7).
In that case the consequences of not building the line could be as much as an
additional 838 container movements by truck per day. This is on the
assumption that each truck carries an average of 2 TEUs. Additional
movements of empty containers, or carrying 3 TEUs per truck, could
respectively increase or reduce the number of truck movements. Also the
demand for container freight is dependent on Port Kembla achieving its
medium growth forecast contained in the Port Kembla Outer Harbour Master
Plan.
Table 7

Container movements per day by truck (expected)

Container movements per day

2010

2015

2020

2025

2030

26

86

180

258

728

If there is insufficient rail capacity for an expanded container task it may not be
possible for Port Kembla to achieve the maximum road movements required
by the Concept Approval from the NSW Minister for Planning for its Outer
Harbour expansion. In this circumstance these container movements would
continue to occur within the Sydney metropolitan area or would travel via the
longer and more costly Moss Vale-Unanderra line.
If the Outer Harbour expansion were to continue but without sufficient rail
capacity then the movement of an additional 728 trucks per day by road would
have significant negative externalities relating to the noise, congestion on Mt
Ousley road, safety issues and GHG impacts. Public opposition to the
movement of these containers by road could lead to constraints being placed
on the growth of this trade at Port Kembla, with consequent impacts on local
employment, foregone profits at the port and services to the port.
Not building the line would have greater consequences under upside demand
scenarios:
•
•
•

Increased use of the Illawarra line at night, with consequences for noise
and for train holding capacity
Possible diversion of trains to the Moss Vale-Unanderra line, involving a
100km longer journey (for trains to/from Sydney or Lithgow area)
Investment to increase the capacity of the Moss Vale-Unanderra line

Other benefits

28

Maldon-Dombarton Rail Link Feasibility Study

•

No option to switch Bulli Seam coal from road to rail (e.g. through use of
regulatory or pricing instruments).

Other benefits
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5

Costs

The costs of a Maldon-Dombarton line comprise of capital (construction)
costs, operating costs and external/indirect costs. The first two are relevant to
the financial appraisal of the project, and all three are relevant to cost-benefit
analysis.
For a decision about whether or not to build this line, the relevant construction
costs are those that would be incurred to complete what was started in the
1980s. The costs incurred for the work undertaken in the 1980s are "sunk" they cannot be affected by a decision made now. If no work had been done in
the 1980s the construction costs addressed in this report would be higher.
However it was mainly the relatively low cost work that was undertaken, e.g.
constructing an alignment that largely follows hill contours, leaving the
relatively expensive components (a tunnel, a major bridge and part of another
major bridge) to be built.
The operating costs central to this analysis are those relating to the
infrastructure itself - e.g. maintenance and train control. From a financial
perspective the costs of servicing debt are also relevant.
The external costs are those that would not be faced by the owner of the line
but by other parties, e.g. pollution related costs. External benefits are also
considered, in the subsequent section. External benefits include the avoided
costs of alternative projects. Other external benefits include the impact on
train operating costs when compared with operation on other lines.

5.1

Capital costs

Specialists Evans & Peck were engaged to estimate the construction costs of
building a Maldon-Dombarton line, based on engineering analysis by Hyder
which was reported in Working Paper 1.
The Evans & Peck (E&P) work was peer reviewed by technical specialists in
Hyder and in the Australian Rail Track Corporation. The peer review did not
raise major issues, but made useful suggestions that have been incorporated in
an update of the costing paper, a copy of which is included in the suite of
Working Paper 2 papers.
E&P prepared a construction cost estimate to +/- 10% at P50 and P90 (see
E&P paper for technical terms) in accordance with the standards contained in
the E&P document Best Practice Cost Estimation for Publicly Funded Road and Rail
Construction which has been adopted by the Department of Infrastructure and
Transport. The objectives were to
Costs
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•
•
•

•

undertake an initial desktop review of the various options and provide
feedback on the constructability of the solutions
develop cost estimates taking into consideration current engineering
construction methodology
include costs for integration of the line onto the existing rail network, with
particular reference to Australian Rail Track Corporation (ARTC)
requirements
undertake a full risk assessment.

The methodology was to:
•
•
•
•
•
•

review the site location and existing conditions
review the scope of work completed to date
undertake a high level constructability study of options to assess suitability
with the previously completed works
develop budget cost estimates based on the information and designs
provided by Hyder Consulting and feedback from ARTC
participate in a Peer Review with ARTC
complete a risk assessment and using Monte Carlo simulation techniques
perform a quantitative analysis of the inherent and contingent risks in order
to obtain an objective view of the risk in the project (P50 and P90).

The final estimated project cost (in September 2010 dollars) was:
•
•

$649.3 million at the P90 level
$608.4 million at the P50 level

These include allowances for the mitigation of key environmental risks
identified in the separate Preliminary Environmental Investigation paper, in
particular treatment and disposal of groundwater, protection of rivers,
mitigation of heritage impacts, and study and protection of flora and fauna.
Evans and Peck have costed some optional extra items, two of which ACIL
Tasman suggests should also be included in the project costs:
•
•

Head hardened rail - $8.9 million
Tunnel portal ventilation (fans), including power supply - $3.0 million.

These values were rebased to December 2010 dollars and Table 8 below shows
the breakdown of the project costs and a comparison with cost estimates
reported in the Maldon-Dombarton rail line Pre-Feasibility Study.
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Table 8

Comparison with pre-feasibility costs

Description

A. Pre-feasibility (P50)
cost estimate, in
January 2009 dollars

B. Pre-feasibility (P50)
cost estimate,
indexed to December
2010 dollars

C. Evans and Peck
(P50) estimate in
December 2010
dollars

E. Evans and Peck
(P90) estimate in
December 2010
dollars

$3.6

$3.8

$17.6

$18.8

Bridge crossings

$113.4

$118.2

$53.5

$57.2

Tunnel construction

$124.8

$130.1

$148.4

$158.5

Additional cost of Plate F tunnel outline

n.a

n.a

$53.3

$57.0

Tunnel Ventilation

n.a

n.a

$3.2

$3.4

Site Infrastructure

Head hardened rail

n.a

n.a

$9.5

$10.1

Earthworks and drainage

$83.7

$87.2

$70.2

$75.0

Railway construction and minor works

$47.7

$49.7

$42.9

$45.8

Railway electrical and signalling
Sub-Total
Project Indirect Costs
Contractor Margin
TOTAL BASE ESTIMATE
Risk Contingency Allowance
TOTAL RISK ADJUSTED ESTIMATE

$13.6

$14.2

$10.7

$11.4

$386.8

$403.2

$409.3

$437.3

$77.4

$80.7

Included above

Included above

$145.0
Included above

$154.9
Included above

$464.2

$483.8

$554.3

$592.2

$85.9

$89.5

$69.9

$74.7

$550.1

$573.4

$624.2

$666.9

Data source: Evans & Peck

The major cost items are the tunnel and bridges.
The consulting team has worked to minimise the construction costs:
•
•

Hyder investigated alternative tunnel alignments that might be cheaper, but
found none that was environmentally satisfactory
it also identified what (with current geotechnical knowledge) would be the
lowest cost tunnel boring technologies

•

it confirmed the balanced cantilever design for the Nepean River Bridge
that has been partly constructed near Maldon, and concluded that this type
of design would provide a lower-cost solution for the Cordeaux River
bridge than the arch construction proposed in earlier studies

•

it identified lower cost structures to allow the railway to pass under several
roads (culvert-like mini tunnels rather than bridges).

The tunnel size that was costed was “Plate F”, a standard adopted by ARTC
that would allow the use of relatively low cost US locomotives (as seen in the
Pilbara) and allow double stacked containers. If instead the tunnel size was to
be Plate B, similar to many current Australian tunnels that require locomotives
of a smaller profile (as seen on the East Coast) and single stacking of
containers, the cost saving would be in the order of $50 million or 7.7% of
total costs. This is a significant additional cost, but one justified by both
current ARTC clearances strategy and to maximise the efficiency of future rail
freight on the line. The additional capital cost is not enough to significantly
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affect the financial and economic results for the project. The difference in
tunnel outlines is shown in Figure 2 below.
Figure 2

Plate B and Plate F tunnel outlines

Source: Hyder Consulting

The main difference between the pre-feasibility estimate and the P50 Evans and
Peck estimate relates to the larger tunnel. There is also different treatment of
estimate of indirect costs.

Costs

33

Maldon-Dombarton Rail Link Feasibility Study

Table 9 shows a breakdown of Evans and Peck’s estimate of indirect costs.
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Table 9

Indirect costs

Indirect cost

Cost

Description

Indirect Costs for all
supervision & overheads

$91.1

This cost covers all project management, administration, insurance and development costs for
the projects incurred by both the contractor and the client. General Industry allowances are
18% – 25% for the contractor and 3% to 10% for the client depending on the type of contract,
location and complexity of works

Design Costs

$25.5

This cost covers all design and construction support services. Industry benchmarks range from
5% to 12%. We have adopted 5% of Direct Costs for the completion of the detail design for all
outstanding civil, structural, geotechnical and track-work. A further 2% has been allowed for the
provision of as-built drawings and construction support by the design team.

Defects Liability

$ 9.1

This covers all costs associated with rectification of defects during a two year period after
completion of the works. As this project is in a very sensitive environment and has risks
associated with the tunnel and ground conditions we adopted an allowance of 2.5% of Direct
Costs

Temporary Fencing

$ 3.6

This covers all costs associated with the supply, installation and maintenance of temporary
fences and gates throughout the project site for the duration of the project. There is a
significant fencing cost because of the need to ensure that construction activities do not
encroach on Sydney Water Catchment Lands

Mobilisations

$ 2.0

This cost covers all plant and equipment mobilisation / demobilisation cost. This project is
considered technically complex and has specialist plant and equipment such as Tunnel Boring
Machine.

Signalling Design Costs

$1.8

This covers all costs associated with the design of the signalling and communications system
for the project including integration into the existing networks at both Maldon and Dombarton.

Survey

$ 1.0

This covers all costs associated with the initial cadastral survey for design inputs and the
contactor survey costs during construction and at completion for “As built” drawings. Typical
Industry allowances are 0.25% - 0.5% of Direct Costs - we have adopted approximately 0.3%
of Direct Costs.

Water Supply

$0.8

This covers all costs associated with the provision of both potable water and construction water
for the project.

QA testing set - up

$ 0.5

This covers all costs associated with the establishment of an onsite NATA registered testing
laboratory for the storage of concrete cylinder and the compliance testing for concrete and
earthworks.

TOTAL INDIRECT COSTS

P90 estimate

$ 135.5

Data source: Evans and Peck

The basis for the estimates in the pre-feasibility study was not disclosed, so it is
not possible to provide reasons for the differences between the indirect cost
estimates in that study and this one. It is possible that the earlier study
included certain costs that Evans and Peck considers indirect under other
items. Also it is common for more detailed analysis, as in this Feasibility Study,
to produce higher estimates than in preliminary studies.
Two prominent risks have been identified:
•

Avon tunnel. This item has a high risk sensitivity due to the fact that there
is only very limited geotechnical information and consequently a work
methodology has not been confirmed. The tunnel has been priced using a
combination of work methodologies (Road Header and Drill and Blast).
Depending on the final work methodology based on confirmed geology,
the cost of the tunnel could be substantially higher than currently
estimated.
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•

Supervision and Overheads (25% of direct costs). This project is spread
over 35kms, including works within the Sydney Water Catchment.
Depending on the program of works and the finalized scope of works,
there is a significant potential for the project to take more time to complete
than if the works are not carried out simultaneously.

5.2

Operating costs

The operating costs of the line would consist of operations planning, train
control and transit management, track maintenance, signalling and power costs.
For all but the maintenance cost these costs are fixed, and maintenance
expenditure is mostly fixed, with higher line utilisation causing major periodic
maintenance to be brought forward in time.
5.2.1

Track planning, control and management

Two scenarios have been considered for track planning, control and
management: operation by ARTC and operation as a standalone entity. For
most demand scenarios ARTC has indicated that there is insufficient traffic on
a Maldon-Dombarton rail line to require its own train control board and if the
line was operated by ARTC its track planning and control could be
accommodated within existing infrastructure. It is assumed that an additional
full time equivalent train controller and an additional half- full time equivalent
train planner would represent the additional workload created by a MaldonDombarton line.
If the line was owned and operated by an independent new operator, there
would be substantial additional overheads involved in setting up track
planning, management and control. Indicative costs have been estimated for
both ARTC ownership and a standalone entity, but the working assumption is
that ARTC would manage the track as an addition to its existing operations.
Even if the ownership of the line were in a third party’s hands, the most
efficient option would be to contract ARTC to operate the line using its
existing infrastructure.
Costs common to both structures include power supply – calculated at $25,000
based on ARTC costs prorated to a Maldon-Dombarton rail line’s length. A
separate estimate has been made for power supply to the tunnel ventilation.
This has been calculated on the basis of the fans’ power consumption, an
assumption that the fans are operating 40% of the time, and that energy prices
are constant at $40 per megawatt hour.
In line with standard practice, the sedimentation ponds have been assumed to
be cleared out four times per year at a cost of $15,000 each time. Given the
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line’s location in a water catchment there may be special conditions imposed,
e.g. more frequent clearing, which push this cost upwards.
Drawing on the recent Inland Rail Alignment Study Appendix K – Operating
Cost if Infrastructure (DITRDLG, 2010) – the unit costs applicable to train
operations in this analysis are shown in Table 10.
Table 10

Operating cost unit values and assumptions for the M-D line

Resource

Unit cost per annum

Number required for MD line

Number required for MD line

ARTC Managed

NewCo managed

Operations Manager

$250,000 plus 20% for
overheads.

Nil

0.5

Train Planners

$110,000 plus 20% for
overheads

0.5

1

Train Controllers

$125,000 plus 20% for
overheads

1 (20% increase in
current workload)

5
(24-hour operations)

Transit Management

$125,000 plus 50% for
overtime and
overheads.
$50,000 for leased
vehicle

1

1

Water treatment

$60,000

1

1

Power - ventilation

$304,000

1

1

Power - other

$25,000

Operations cost

1

1

$842,500

$1,633,500

Data source: Inland Rail Alignment Study – Appendix K. DITRDLG, 2010, ACIL Tasman working assumptions

The cost of operating the line has been calculated at between $0.84 million and
$1.6 million per annum. The use of a Maldon-Dombarton rail line is not
expected to add significantly to the operating costs of the Main South line or
the Dombarton-Port Kembla section of track – no incremental cost relating to
these sections has been attributed as a result of a Maldon-Dombarton rail line.
5.2.2

Maintenance

Maintenance would be carried out on track, turnouts, signalling and
communications, bridges, culverts, retaining walls, formation, fences, drainage
and water treatment ponds.
Routine maintenance includes regular activities to ensure the maintenance of
the general condition and functionality of the railway. It includes manual
activities such as cutting back vegetation, inspections and small works.
Major periodic maintenance requires additional equipment and time and would
cover:
•

Replacements of sleepers (not for 25+ years with concrete sleepers being
laid on construction), surfacing and rails
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•
•
•

Rail grinding
Ballast distribution, removal and replacement
Bridge and tunnel repairs.

The maintenance cost of the track has been calculated by Plateway at $10,500
of fixed maintenance expenditure per track kilometre based on comparable
sections of track in the Inland Rail Alignment Study (2010) and $0.59 per
thousand gross tonne kilometres (GTKs) of variable maintenance expenditure
per track kilometre. 16
The total maintenance per track kilometre is $22,120; this compares with the
ARTC track average of $22,500 per kilometre 17 .
The track maintenance cost is therefore expected to be $0.77 million per
annum. This will increase in higher demand scenarios because major track
maintenance would need to be brought forward, and the effect of this has been
included in ACIL Tasman’s modelling.

5.3

External costs

External costs are those that are caused by the project but borne by other
parties - for example construction noise or emissions from locomotives.
External benefits, for example production and noise impacts by diverting trains
from built-up areas on the Illawarra line to less populated areas on a MaldonDombarton line, are considered in the benefits section below.
Some of the external costs, relating to negative impacts on waterways, heritage,
flora and fauna, have been allowed for in the capital cost estimate, e.g. the
costs of mitigation. The external costs that have not been included in the
capital cost estimate are noise, greenhouse gasses (“GHG”), contribution to
congestion and accidents and other emissions.
The distance travelled by coal from the Western Coalfield is much the same
whether it goes by the Illawarra line or a Maldon-Dombarton line. It follows
that there would be no significant saving in fuel use and greenhouse gas
emissions costs related to the transport of this coal by one railway or another.
Modelling performed by Plateway suggests that the proposed MaldonDombarton rail line would increase the fuel consumption compared to using
16

This is the charge for the expected demand discussed in section 5.2.2. The overall track
maintenance charge is $1.11 per thouKaolin GTK, which compares with $1.28 for the
Hunter Valley network, $1.50 in Transport NSW’s Container Freight Improvement Strategy
submitted to Infrastructure Australia (July 2010), $1.59 to $0.98 in the Inland Rail
Alignment Study and $1.28 for the Hunter Valley rail network.

17

This compares with the Inland Rail Alignment Study’s estimate of the most likely range of
$17,900 to $45,000 per track kilometre for a railway carrying 10 to 30 Mtpa.
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the Illawarra line. However, fuel savings resulting from reduced dwell (waiting)
times offset this somewhat.
There would be a reduction in external costs related to noise and pollution
(particulates) assuming a Maldon-Dombarton line (or Moss Vale-Unanderra
line) was used instead of the Illawarra line (to avoid congestion and steeper
grades in the loaded direction) because a smaller proportion of total journey
would be in residential areas. Table 11 shows ACIL Tasman’s estimate of the
distance from Chullora junction to Port Kembla Inner Harbour and the
distance which traverses urban areas.
Table 11

Total distance and urban distance for rail alternatives

Chullora – Port Kembla via Maldon-Dombarton
Chullora - Port Kembla via Illawarra
Chullora - Port Kembla via Moss Vale

Total
Length

Residential
Length

(Km)

(Km)

Percentage
Urban

112

30

27%

90

53

59%

192

52

27%

Data source: ACIL Tasman estimates, Google earth.

An issue for the economics of a Maldon-Dombarton rail line is that a shift
from one railway to another does not dramatically affect external costs – most
benefits result from changes to the resource cost of the journey. In order for a
Maldon-Dombarton rail line to produce a significant benefit the line would
need to divert significant amounts of road freight onto rail.
Trains that might use a Maldon-Dombarton line would otherwise have used
the Moss Vale-Unanderra line (in the case of Tahmoor coal) or the Illawarra
line (in the case of coal from the southern part of the Western Coalfield). In
our Central Case demand scenarios a Maldon-Dombarton line might not result
in significantly more rail freight taking place than otherwise, because it is more
likely to divert existing rail freight than to induce new freight. In other words
constructing a Maldon Dombarton line would not relieve some absolute
transport bottleneck that was constraining output of coal or other products,
because such a bottleneck is not anticipated during the study period.
However there are potential upside demand scenarios which would lead to
capacity constraint unless existing lines are augmented or a MaldonDombarton rail line constructed. These demand scenarios are discussed in
chapter 8.

Costs

39

Maldon-Dombarton Rail Link Feasibility Study

6

Cost-benefit analysis – methodology

6.1

Overview

This chapter presents the methodology of the cost-benefit analysis of a
potential Maldon-Dombarton rail line. Section 6.2 states the reasons for cost
benefit analysis and details the methodology used.
Section 6.2.1 discusses the difference between financial and economic
appraisals. Section 6.2.2 compares the direct and indirect costs and benefits of
the project before the means of valuing external costs and benefits is discussed
in section 6.2.3.
The means by which future costs and benefits are compared is discussed in
section 6.2.4 and section 6.2.5 discusses the means by which the residual value
of the project is calculated at the end of the study period (2030).
The role of the Base Case is discussed in section 6.2.6 and the decision criteria
by which economic appraisals are evaluated are detailed in section 6.2.7.
Finally a discussion of the sensitivities which will be carried out on the results
of the economic analysis is contained in section 6.2.8.

6.2

Methodology

In order to provide evidence to governments or other investors that there is
sound economic rationale to proceed with a project, a comprehensive
assessment of the costs and benefits of viable options is undertaken to gauge
the net benefit to society as a whole. Cost-benefit analysis (CBA) is a technique
that provides a systematic approach to ensuring this requirement is met.
Guidance on CBA is provided in the Infrastructure Australia publications
Outline of Infrastructure Australia’s prioritisation methodology (2010) and Reform and
Investment Framework Templates for use by Proponents (2010) as well as other
publications such as the National Guidelines for Transport System Management in
Australia published by the Australian Transport Council in 2006.
CBA requires that as many costs and benefits as possible are “monetised”, that
is, expressed in monetary terms. Market prices generally provide the basis for
valuing costs and benefits. Where they are either absent or do not reflect the
opportunity cost of the resources involved, then it is necessary to estimate the
shadow price of the resource for inclusion in the analysis.
In evaluating the costs and benefits of an investment, resource costs are used
because they reflect the cost to society of an undertaking. If an investment
caused a reduction in the resource cost of producing an item then society has
Cost-benefit analysis – methodology
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gained. How this benefit is distributed is irrelevant in this type of analysis.
The producer of the item could pocket all the gains, or could pass them on in
the form of price decreases; these are merely transfers of the benefit between
producers and consumers. The true benefit to society is the change in resource
costs for a given activity. Thus the economic appraisal considers only the
resource cost of actions – not the financial cost.
6.2.1

Economic versus financial appraisal

Economic appraisal considers a wide range of direct and indirect resource
costs in order to determine the overall net benefit to society. This is then
discounted by a discount rate which is considered to reflect society’s time
preference (a concept that is behind interest rates) to produce a present value
of net economic benefits.
Financial appraisal is also carried out on projects. Financial appraisal is based
on financial costs and revenues and is carried out in money of the day. It does
not consider the wider benefits to society, but rather the profits to the holders
of debt and equity in the company. To derive the financial Net Present Value,
cash flows are discounted by the Weighted Average Cost of Capital (WACC).
This analysis helps to determine the best means of financing the project,
including the extent to which an upfront subsidy or grant would be required to
attract private financing. A financial analysis of the project is contained in
chapter 6 and the funding implications of this in chapter 10.
The ultimate determinant of whether a project is worthwhile is the economic
appraisal. If a project is economically worthwhile but financially unviable then
there is an economic rationale for subsidising the provision of that service, up
to the difference between the financial and economic benefits.
6.2.2

Direct and indirect costs and benefits

It is important to distinguish between the direct and indirect costs and benefits of
the project. The direct costs and benefits relate to the specific objectives of the
project, while the indirect costs and benefits relate to its spin-offs – typically its
social or environmental costs and benefits.
Direct costs

The direct costs of the line are relatively straightforward, namely the capital
and ongoing operating and maintenance costs of the line (these are discussed
in detail in sections 5.1 and 5.2), and estimates of social and environmental
costs during construction and operation of the line.
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Direct benefits

The benefits of the line are more diverse and complex. The potential benefits
of the line relate to capacity, discussed in chapter 2, and to increases in
efficiency for the train operators that switch to a Maldon-Dombarton line –
lowering the resource costs of freight tasks. Whether this reduction in cost is
passed on to customers is irrelevant in economic terms – it would represent a
transfer from rail operators to customers without affecting economic
efficiency.
Further benefits arise for commodities which are considered to be constrained
by the existing transport options; that is, freight which in the future cannot
move by its preferred means to its destination. A benefit to a MaldonDombarton rail line only arises if a line eases the constraint – if the constraint
is not present in the Base Case, or there is a cheaper 18 alternative investment
which would ease the constraint then there is no benefit from a MaldonDombarton line.
Over most of the forecast period (2010 to 2030) capacity is expected to be
adequate (unless major upside scenarios eventuate), assuming greater use of
night paths, but towards the end of the study period problems may become
more significant (see section 2.1.1for a more detailed discussion of available
capacity on the Illawarra line and section 2.1.2 for a discussion of the
Moss Vale-Unanderra line.
Where the Illawarra line is capacity constrained but freight can divert on to the
Moss Vale-Unanderra line then there is a benefit to a Maldon-Dombarton rail
line which is calculated as the reduction in the costs of serving this diverted
freight on a Maldon-Dombarton rail line. Where the Moss Vale-Unanderra
line capacity cannot be upgraded sufficiently, then a Maldon-Dombarton rail
line generates a benefit calculated as the value added to the economy from the
additional freight which it can accommodate. This value added was calculated
from Australian Bureau of Statistics data 19 on the value added of coal and iron
ore industries in Australia. Adjustments were made to incorporate long run
price forecasts for iron ore, metallurgical (coking) coal and thermal coal which
were made in May 2011 and also to adjust for higher cost mining operations in
mines relevant to freight to Port Kembla. The value added by a tonne of coal
was determined to be $10.74 (composite of thermal and coking coal) and
$20.59 for a tonne of iron ore.
Further benefits accrue as a result of relocating freight movements from the
Illawarra line with its proximity to urban development to the main southern
18

In terms of lower overall economic costs

19

Mining Operations Australia, 2006-07, Australian Bureau of Statistics.
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and Maldon-Dombarton lines. From Leightonfield to Port Kembla the
Illawarra line and a Maldon-Dombarton route share roughly the same distance
and transit time (excluding dwell – or waiting – times). There would be some
saving in track maintenance costs but an increase in train fuel costs from
diversion from the Illawarra to a Maldon-Dombarton rail line.
The average dwell time for freight trains (scheduled and unscheduled) on the
Illawarra line was estimated to be 2.5 hours. A review of three weeks of data
supplied by Pacific National showed that this was the longest delay over the
three week period studied. These dwells increase the labour cost of operating
the service, have a capital cost because existing assets are not being used
efficiently and also have a fuel and GHG cost because engines continue to idle
while the trains are held. These dwells reflect passenger priority as well as
difficulties in recovering a late-running train (a sign that the line use is close to
capacity), planned dwells are also incorporated into schedules to optimise the
delivery times to the Port Kembla Coal Terminal.
Indirect costs and benefits

Other indirect costs of a Maldon-Dombarton rail line relate to changes in costs
and benefits “external” to an investor in a Maldon-Dombarton rail line, for
example congestion, accidents and pollution. The valuation of these
“externalities” is discussed in the following section (6.2.3).
6.2.3

Valuation of external costs and benefits

A number of external costs and benefits are common in CBA appraisals.
These costs do not have market values and so must be valued at a “shadow
price”. Standard values for these shadow prices have been calculated and
accepted within the field. Values for key parameters have been taken from
publications by the BITRE (2000), Austroads (2008), the Australian Transport
Council’s National Guidelines for Transport System Management in Australia
(2006) and the recent Inland Rail Alignment Study (2010).
The following externality parameters have been used in assessing the economic
impact of a Maldon-Dombarton rail line:
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Table 12

Externality parameter values
Basis

Accident costs

Source
c/ntk *

Road

Rail

Booz Allen
Hamilton (2001)

0.41

0.04

Air pollution
Urban

c/ntk

ATC (2006)

1.12

0.38

Rural

c/ntk

ATC (2006)

0.01

-

Urban

c/ntk

ATC (2006)

0.30

0.16

Rural

c/ntk

ATC (2006)

0.03

0.02

Urban

c/ntk

ATC (2006)

0.11

0.01

Rural

c/ntk

ATC (2006)

0.07

0.01

Urban

c/ntk

ATC (2006)

0.30

0.09

Rural

c/ntk

ATC (2006)

0.12

0.03

Urban

c/ntk

ATC (2006)

0.26

0.09

Rural

c/ntk

ATC (2006)

-

-

c/ntk

Booz Allen
Hamilton (2001)

0.08

0.03

c/ntk

Laird (2010)

0.1

-

Noise Pollution

Water

Nature and
Landscape

Urban
Separation

GHG
Congestion
Urban

* A NTK is a Net Tonne Kilometre - a measure of weight (payload only) and distance
All values updated to 2010 prices
Data source: Austroads, ATC, Booz Allen Hamilton The Future of Rail Freight Services in Australia – a Proposal to the
Government of Victoria, from Freight Australia, 21 March 2003.

Greenhouse gas is included in the calculation of external costs, this is a
standard value which was initially determined in 2001. Scenarios which reduce
the net tonne kilometre freight task or change the mode of transportation from
road to rail lead to a net benefit from GHG reductions.
ACIL Tasman anticipated a carbon tax and included it in the modelling. The
impact of the recently announced carbon tax on a Maldon-Dombarton rail line
is varied. It is expected to increase the cost of diesel by at least 5.5%. Freight
from the Western Coalfield travels a slightly longer distance via a MaldonDombarton line compared to the Illawarra line and this diversion increases fuel
costs and carbon taxes. Freight diverted from road to rail is likely to save
carbon taxes on the assumption that the excise rebate is phased out by the time
a Maldon-Dombarton line is built.
A carbon price is not expected to fundamentally change the competitive
environment for rail freight between Port Kembla and Sydney, at least before
the end of the study period, in 2030. Both rail and road freight use diesel fuel,
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although road freight is more fuel intensive. Rail would benefit most from this
differential on longer haul journeys, rather than short distance services between
Sydney and Port Kembla where pick up and delivery costs (using road) are a
larger proportion of total costs. Overall the impact of a $20 carbon price on
the choice between road and rail freight will be insignificant, fuel prices have
increased by significantly more in the past 10 years than the forecast increase in
prices as a result of a carbon price without an improvement in the take-up of
rail freight.
6.2.4

Calculating the present value of costs and benefits

The streams of costs and benefits are accumulated into a discounted cash flow
framework in an Excel spreadsheet. Because costs and benefits can accrue in
different time periods it is necessary to calculate the present value of these
costs and benefits through discounting.
The need for such an adjustment arises because the value of a dollar received
today is more than the value of a dollar received some time in the future. To
take these factors into account, the stream of future costs and benefits is
discounted using an interest rate known as the ‘discount rate’. Discounting
allows impacts to be valued in today’s dollars, which, in turn, can be used to
compare the costs and benefits of different options on a consistent basis. The
discount rate must be expressed in the same terms (real or nominal) as the
estimates of costs and benefits.
Choosing an appropriate discount rate is important in cost benefit analysis and
has implications for resource allocation. Choosing too high a rate may wrongly
show a project to be not worthwhile, while a low discount rate risks scarce
government resources being directed towards the project when they would be
better employed elsewhere.
ACIL Tasman has followed government practice and used a real discount rate
of 7% per annum to calculate present values. The final report will include
sensitivity tests using discount rates of 4% and 10%.
6.2.5

Residual value

The project study period for this appraisal is from 2010 to 2030 as defined by
the scope of the Feasibility Study. Many of the assets which would be
constructed as part of a Maldon-Dombarton railway line would have expected
asset lives much longer than the duration of the study period. This means that
the assets would be generating net benefits (or costs) beyond the end of the
study period. It is therefore appropriate to value the future net benefits which
would be embodied in the rail line at 2030. Infrastructure Australia requires
that residual value be shown as a benefit in cost benefit analyses.
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This valuation of residual value has been carried out using Gordon’s growth
model, a standard technique. This model calculates the residual value (RV) of
an asset in period t as the net benefit received in t+1 divided by the discount
rate less the growth rate of benefits into the future.

RVt =

( Bt +1 − Ct +1 )
r−g

The model is sensitive to parameters such as the discount rate and the assumed
growth rate of net benefits (particularly when the growth rate is high), and also
requires that the benefits in period t+1 are not abnormal.
Under this methodology the residual value of the line reflects the net benefits
arising from the demand and cost scenario being evaluated. When the line
generates significant economic benefits in use this is reflected in a high residual
value. When the line is not generating benefits then it has no residual value.
This calculation would be carried out for the residual value at the end of the
study period (2030); this value would need to be discounted back to its present
value for inclusion in the cost benefit analysis. The present value of the
residual value is approximately $205 million.
An alternative (and more common) method of calculating the residual value is
to look at the cost and expected life of the asset, applying straight line
depreciation on the cost of the assets and evaluating the net asset value at the
end of the study period. This is then discounted back to its present value for
inclusion in the cost benefit analysis.
The estimated asset lives of the relevant assets are shown in Table 13 below:
Table 13

Useful economic lives of assets
Asset life (years)

Site Infrastructure

50

Bridge crossings

100

Tunnel construction

100

Additional cost of Plate F tunnel outline

100

Tunnel Ventilation

30

Earthworks and drainage

40

Railway construction and minor works

40

Railway electrical and signalling

30

Project indirect costs

30

Data source: ACIL Tasman estimates

Calculating the undepreciated resource cost of assets the residual value of the
line would be $317 million in 2030, which has a present value of $82 million at
the start of 2011.
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There is a difference in valuations of the residual value under the two
approaches, with the value-in-use method being $123 million higher than the
cost-based method. Infrastructure Australia does not specify which method
should be used, instead noting that the cost-based method is more common.
ACIL Tasman has used the value in use based method in this cost benefit
analysis for the following reasons:
•

A cost-based method of valuing the residual value takes no account of the
use to which the asset is put

•
•

A valuation based on value-in-use is forward looking
The study period to 2030 only covers 16 years of operational use. This
means that many of the future benefits of the line would be excluded from
analysis unless the residual value reflects their worth
A cost-based approach means that it is very hard to derive a comparable
residual value for the Base Case (because there is no new capital
expenditure)
A cost-based method would ascribe a higher residual value to an asset if it
were “gold plated” or if the assets were deemed to have a longer life than is
reasonable

•

•

•
•

Depreciation is not a relevant economic cost, and the asset value remaining
after depreciation is deducted is not a relevant economic asset
A cost-based method of valuing the residual value is inconsistent with the
requirement to classify the residual value as a benefit rather than netting it
off against costs

6.2.6

Base case

In identifying the costs and benefits likely to arise from a potential rail line, the
Base Case needs to be defined for comparison purposes (that is, what are the
potential costs and benefits compared to the situation where the proposed
project is not undertaken). The Base Case assumes that no additional capital
expenditure on transport infrastructure is undertaken, beyond that already
committed by governments. In the Base Case it is assumed that existing
infrastructure is maintained to a level which maintains its current levels of
service but is not enhanced.
6.2.7

Decision criteria

Appropriate decision criteria need to be selected and applied to determine
whether a project is economically justifiable. These criteria also allow the
‘ranking’ of different options to assess which will yield the greatest net benefit
to society.
The most commonly used tool is the net present value (NPV), which
represents the total excess of benefits over costs. As noted above, where
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impacts occur over time, the value of costs and benefits is ‘discounted’ to
ensure that they are assessed in constant dollar terms (called the “Present
Value”). In the case of NPV, a project is worthwhile when the NPV is greater
than zero (that is, total benefits exceed total costs, so that there is a net
benefit).
A related criterion for evaluating projects is the benefit-to-cost ratio (BCR)
which is calculated by dividing the present value of benefits of an option by the
present value of its costs (capital and operating). Clearly, in order to generate a
net benefit, the criterion must be that the ratio would exceed one. In practice
it should be well over one because of the costs involved in raising taxes. BCR
is more commonly used when capital is scarce and projects are being evaluated
on the value of benefits per dollar of costs, rather than their total benefit.
6.2.8

Sensitivity analysis

Because cost benefit analysis involves estimating many factors that are subject
to uncertainty, it is not appropriate to rely on a single value for the NPV or
BCR. Therefore, sensitivity analysis is used to gauge the potential for the
decision criteria (that is, the NPV or BCR) to diverge from its estimated value.
Sensitivity analysis involves defining a range of values for an uncertain variable
and assessing the impact on the results of changing their value. This will
highlight those variables for which a change in the input value has a significant
effect on the outcome of the cost benefit analysis.
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7

Cost benefit analysis – results

This chapter provides a summary of the assumptions and results of the cost
benefit analysis of a Maldon-Dombarton rail line. An overview of the
methodology used in this assessment is contained in section 6. The detail
behind the calculations and assumptions is contained in Appendix B.
This chapter begins with a statement of the objectives of a MaldonDombarton rail line in section 7.1, followed by a summary of the assumed
demand for the line in section 7.2. Full details of the demand assessment
behind these numbers will be contained in an updated Working Paper 1.
A description of the alternatives considered and the definitions of these
options and the Base Case (the situation without a Maldon-Dombarton rail
line) are contained in 7.3.
Section 7.4 discusses the assumptions of the Base Case, the expected demand
for freight, the direct and indirect costs and benefits associated with this
scenario before presenting the Net Present Value (NPV) of the net costs of
this scenario.
Section 7.5 summarises the assumptions, the expected demand, costs and
benefits and the NPV of net costs of a Maldon-Dombarton rail line.
Section 7.7 briefly discusses alternative approaches to the project, for example
changing the timing of investment and how this affects the results, considering
upgrades to existing railways until there is a clear demand for a MaldonDombarton rail line.
The results of the cost benefit analyses are summarised in section 7.5.5 and the
sensitivity of the results to some key parameters is analysed. An analysis of the
cost-benefit results to potential upside demand scenarios is reported in
chapter 8.

7.1

Objectives of a Maldon-Dombarton rail line

In the cost benefit analysis the primary aim of a Maldon-Dombarton rail line is
to provide a rail link between Port Kembla/Wollongong and Sydney (primarily
the south-west and western regions). The potential need for a rail line has
been identified as a result of increasing congestion on key roads between
Sydney and Wollongong/ Port Kembla which potentially could be exacerbated
by increasing commuter numbers and growth in coal, automotive and
container freight to and from Port Kembla. The ability to move this additional
freight by rail may be hindered by capacity constraints on existing rail lines
connecting Port Kembla to Sydney.
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The best alignment for a rail line was identified in the Engineering Assessment
in Working Paper 1 and the characteristics of this line (length, grade, passing
loops, connections, etc.) have been used in determining the direct and indirect
costs of the line.

7.2

Demand forecasts

ACIL Tasman has made an assessment of the most likely demand for a
Maldon-Dombarton rail line, based on research, industry interviews and
interviews with government bodies such as Port Kembla, Port Botany,
Transport NSW and NSW Industry and Investment. Details of the supporting
demand analysis will be contained in a revised Working Paper 1.
ACIL Tasman has identified a number of upside scenarios related to its
demand forecasts. There are a number of opportunities related to possible
future iron ore operations, increased output from coal mines, container
services to the port and changed logistics operations from auto logistics
companies. The impact of these potential upsides on the economic viability of
a Maldon-Dombarton line has been assessed for each scenario and these are
summarised in section 8. In the event that a combination of these upside
scenarios eventuates a Maldon-Dombarton rail line may become feasible.

7.3

Introduction - Base case and development
options

This benefit cost analysis focuses on comparing a potential MaldonDombarton rail line with the Base Case defined in section 7.4. The central case
sees a Maldon-Dombarton rail line being operational by 2014. Other options
are considered in section 7.7, including upgrading existing lines or delaying the
construction of a Maldon-Dombarton rail line until there is a clearly
demonstrated demand for the line.

7.4

Base Case (‘do nothing’)

In the Base Case, neither of the existing rail lines of relevance to this study, the
Illawarra line and the Moss Vale-Unanderra line, are upgraded.
7.4.1

Demand – Base Case

The forecast of relevant demand 20 for the Illawarra line in this scenario is
shown in Table 14 below:
20

There is additional freight on the Illawarra line, for example coal from the Metropolitan
Colliery, which would not under any circumstance switch to a Maldon-Dombarton rail line.
It is therefore irrelevant to this analysis and is not included in the table above.
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Table 14

Forecast demand for the Illawarra line – Base Case
2010

2015

2020

2025

11.65

10.00

10.00

2030

Bulk Freight
Coal
Western Coalfield

Mtpa

6.75

Southern Coalfield

Mtpa

-

-

-

-

8.36
-

Newcastle/Hunter
Coalfields

2.00

2.00

2.00

2.00

1.92

Mtpa

0.35

0.65

0.65

0.65

0.63

Other Ores
Gold and Copper
concentrates

Mtpa

Iron

Mtpa

-

-

-

-

-

Scrap steel from Brisbane

Mtpa

0.09

0.09

0.10

0.10

0.10

Paper

Mtpa

0.14

0.14

0.14

0.14

0.13

Other bulk

Grain

Mtpa

0.40

0.42

0.45

0.48

0.49

Cement

Mtpa

0.30

0.60

0.60

0.60

0.58

Kaolin

Mtpa

-

1.10

1.50

1.50

1.44

Biodiesel

Mtpa

Total Bulk Movements

0.38

0.38

0.38

0.36

Mtpa

10.02

-

17.03

15.81

15.84

14.01

Units

-

-

-

-

-

Non-Bulk
Automotive
Containers

TEUs

17,352

56,626

118,067

169,401

459,519

Containerised Steel

TEUs

6,944

7,131

7,363

7,596

7,523

All container movements

TEUs

24,296

63,756

125,430

176,996

467,042

Data source: ACIL Tasman estimates

Of particular note in Table 14 above is the strong growth in western coalfield
volumes between 2010 and 2015. This is because Centennial Coal is expected
to export some 3 Mtpa of thermal coal from expanded operations at Angus
Place/Springvale mines around 2013 and Coalpac’s Cullen Valley/Invincible
mines are expected to begin exporting approximately 1.2 Mtpa of coal through
Port Kembla.
A key feature of the Base Case is that significant growth in container freight
from Port Kembla is expected to eventuate with the container freight using the
Illawarra line and when this line meets capacity constraints, trains are diverted
to use spare capacity on the Moss Vale-Unanderra line and Main South line.
90% of container freight from Port Kembla is assumed to move by rail,
consistent with the Concept Approval issued by the NSW Minister for
Planning. This limit is supported by the RTA’s submission to the Outer
Harbour Environmental Assessment that if Port Kembla’s predicted rail mode
share could not be achieved there would be “unacceptable impacts to road
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safety and traffic efficiency as well as environmental issues such as amenity,
noise and air quality”.
The relevant freight moving on road is shown in Table 15 below:
Table 15

Forecast relevant freight on road – Base Case
2010

2015

2020

2025

2030

Southern Coalfield

Mtpa

7.03

7.03

7.03

7.03

7.03

Automotive

Units

217,156

239,658

262,087

283,979

304,637

Containers

TEUs

1,928

6,292

13,119

18,822

53,131

Data source: ACIL Tasman estimates

An alternative assumption to the growth of Port Kembla is that Port of
Newcastle is developed as the overflow container port for NSW. There are no
available estimates of the cost of developing Port of Newcastle, including the
capital costs of stevedores, creating berths, the operating costs of road and rail
movement of freight from Newcastle to Sydney. There are potential issues
relating to movement through a possibly congested North Sydney Rail Freight
Corridor and for almost 50% of Sydney freight, movement from the North of
the Metropolitan Freight Network to the Western terminals via the busy
Flemington Junction). The Base Case assumes that Port Kembla achieves its
growth forecasts but also that half of the container overflow from Port Botany
is served from a new container facility at Newcastle. Ultimately an assessment
would be required by government of the relative merits of the alternative ports
in servicing NSW’s growing container freight task.
In the Base Case the growth of container freight uses all spare capacity on the
Illawarra line in 2029. Under the “Do Nothing” scenario, when capacity is
reached, potential additional demand is met by the Moss Vale-Unanderra line.
This means that there would be higher economic costs for the freight which
uses the Moss Vale-Unanderra line, and in the highest upside demand
scenarios (for example an additional 20 million tonnes of iron ore) there could
be foregone economic activities at the mines and the port if the Moss ValeUnanderra line cannot be sufficiently upgraded.
Alternative scenarios where the Illawarra line or the Moss Vale-Unanderra lines
are upgraded to cope with higher demand have required estimates of the
capital cost from ARTC and RailCorp. Since these capacity improvements
have not been formally investigated and costed by the organisations such
estimates are only guides as to the range of possible costs for increasing
capacity.
In the Base Case transporting relevant freight on the Illawarra and Moss ValeUnanderra lines and on road incurs direct costs with a present value of
$105 million.
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7.4.2

Capital cost – Base Case

The capital cost of the Base Case is zero. No additional capital expenditure
beyond what is already committed is assumed on road, the Moss Vale and
Illawarra lines.
7.4.3

Recurrent costs – Base Case

The recurrent costs for the Base Case are low. Train planning and control for
this amount of freight has been assumed to require 0.5 Full Time Equivalent
(FTE) train planners and 1 FTE train controller have been assumed to
represent the workload generated by this freight. All overheads, power costs,
water treatment costs, transit management costs and other management and
oversight costs are assumed to be sunk. They are incurred for the operation of
the passenger services and other freight on the RailCorp network, and up to 25
freight services on the Illawarra per day are not expected to significantly affect
the costs for RailCorp and/or ARTC overall.
The operations costs incurred on the Moss Vale - Unanderra and Illawarra
lines in the Base Case total only $216,000 per annum. This is the estimate of
costs related only to the relevant freight movements; it is not an estimate of the
total costs on these lines.
There are significant recurring maintenance costs incurred in the Base Case.
These reflect a higher degree of road use, from Bulli Seam coal movements
and container movements. These are assumed to impose maintenance costs of
$8.20 per thouKaolin Net Tonne Kilometres (NTKs) 21 . This compares to
$1.50 per thouKaolin Gross Tonne Kilometres (GTKs) on RailCorp track and
an estimated $0.80 per thouKaolin GTKs on the Moss Vale-Unanderra line
(bottom-up estimate provided by Plateway).
The maintenance cost related to this freight averages about $3.1 million per
annum on the RailCorp network and $1.1 million on ARTC track. The
maintenance cost of freight on road is about $6.0 million per annum.
Added to these costs are the external costs calculated using standard parameter
values and net tonne kilometre (“NTK”) data calculated from tonnage
forecasts and actual route lengths. There are no private costs shown in the
Base Case because all other scenarios calculate incremental private costs to the
Base Case. The significant negative residual value reflects that there are net
external costs which will be borne into the future.
The relevant external costs in the base case can be broken down as shown in

21

Road maintenance cost used in the recent Inland Rail Alignment Study.
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Table 16 below:
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Table 16

External costs in the Base Case – road and rail

Road

NPV
$ Million

$17.0

Urban

$ Million

$17.7

Rural

$ Million

$0.2

Urban

$ Million

$4.7

Rural

$ Million

$0.7

Urban

$ Million

$1.8

Rural

$ Million

$1.7

$ Million

$4.7

Rural

$ Million

$3.0

GHG

$ Million

$3.4

$ Million

$1.6

Accident costs
Air pollution

Noise Pollution

Water

Nature and landscape
Urban

Congestion
Urban
Total external costs in Base Case - road

$56.5

Rail

NPV
$ Million

$10.2

Urban

$ Million

$63.2

Rural

$ Million

$0.0

Urban

$ Million

$27.3

Rural

$ Million

$1.6

Urban

$ Million

$1.7

Rural

$ Million

$0.8

$ Million

$15.4

Rural

$ Million

$2.4

GHG

$ Million

$7.9

$ Million

$0.0

Accident costs
Air pollution

Noise Pollution

Water

Nature and landscape
Urban

Congestion
Urban
Total external costs in Base Case - rail

$130.6

Data source: ACIL Tasman estimates

7.4.4

Benefits – Base Case

In the Base Case, the forecast demand is carried on existing lines (Moss Vale
and Illawarra/South Coast), and roads. No capital expenditure is included in
the analysis beyond that already committed.
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In the Base Case the predicted increase in tonnage carried on the Illawarra line
from 9 Mtpa in 2010 to 12.5 Mtpa in 2030 can be handled using existing
capacity on the Illawarra line without the need for additional investment.
There is expected to be 5 paths per night available for this new freight.
However, the growth of container freight on the Illawarra is expected to add
demand for paths, with three paths per day needed up to 2025, but six paths
required in 2029 and eight paths in 2030. When Port Kembla reaches capacity
of 1.2 Million TEUs it would require up to 18 paths per day to take this freight,
unless this freight could use trains longer than 1200 metres. Clearly this
container freight would trigger a diversion of non-time sensitive freight to the
Moss Vale-Unanderra line from 2029 onwards in the Base Case.
The saleability capacity utilisaiton (based on trains per day) is shown in Chart 1
below. After 2029 services would have to be diverted via the Main South and
Moss Vale-Unanderra lines:
Chart 1

Saleable capacity utilisation- Base Case

110%
100%
90%
80%
70%
60%

2030

2029

2028

2027

2026

2025

2024

2023

2022

2021

2020

2019

2018

2017

2016

2015

2014

2013

2012

2011

50%

Percentage of saleable capacity
Source: ACIL Tasman estimates

7.4.5

Results- Base Case

In the Base Case the Net Present Value (NPV) of the direct and external costs
of business as usual are shown inTable 17 below:
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Table 17

NPV summary of the Base Case

Resource costs
Construction
Operations

$ million
$0.0
-$2.3

Maintenance

-$103.1

Direct (cost) of scenario

-$105.4

Relevant private (costs)/benefits
Relevant net external (costs)/benefits
Residual value of line

$1,198.1
-$187.1
$260.6
$1,166.2

NPV
Data source: ACIL Tasman estimates, figures in December 2010 prices.

The Base Case results in future net benefits with a present value of
$1,166 million. Much of these benefits derive from the coal task to Port
Kembla. The key economic question of this study is whether a MaldonDombarton line increases these benefits or reduces the net cost of this freight.

7.5

Construction of a Maldon-Dombarton line

The development option considered by this cost benefit analysis assumes that
work commences on a Maldon-Dombarton line in 2011 with one year for
design and approvals and two years of construction, with a projected start date
at the beginning of 2014.
The financial cost of the line is approximately $667 million with a 90 per cent
probability that the cost is less than this amount (a P90 estimate) and
$623 million with a 50 per cent probability that the cost is greater than or less
than this amount (a P50 estimate). . The profit element of these estimates is
removed for economic analysis (since profit is merely a transfer between
parties, and not a true economic cost) giving an estimate of the resource cost
of the line. The resource cost of a Maldon-Dombarton line is estimated to be
$595 million, with a 90% probability that the costs are less than this and
$557 million with a 50% probability that the costs are less than this. It is the
expected resource cost of $557 million which has been included in the cost
benefit analysis – consistent with this fact that the demand and other cost
figures in the cost benefit analysis are at their expected values. A sensitivity
analysis has been undertaken to determine the impact of the P90 estimate on
the viability of the line.
As discussed previously, a new line is expected to divert traffic from the
existing lines, leading to efficiency gains. The track owner will benefit from
low variable maintenance costs, and overall there will be a reduction in
maintenance costs if freight diverts from the Moss Vale or Illawarra lines onto
a Maldon-Dombarton line. Train operators will benefit from reduced dwell
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time, faster cycle times for their locomotives (possibly allowing a reduction in
the amount of capital needed), and in particular the train operator serving the
Tahmoor colliery will benefit from the ability to more than halve the labour
cost, fuel cost and possibly capital cost as a result of a shorter journey which
does not require a push-pull configuration.
A high demand scenario would be constrained by the limitations of the
Illawarra line. A Maldon-Dombarton line would provide an alternative and
enable additional freight to be transported relative to the Base Case. Collieries
in the Western Coalfield would be able expand their output; the new line
provides a more attractive rail option for container and automotive freight to
south-west Sydney, and provides an alternative route for iron ore to reach Port
Kembla if the Moss Vale-Unanderra line is unable to carry such heavy and long
freight trains.
The headings below show a summary of the inputs to the cost benefit analysis.
A more detailed analysis is shown in Appendix B.
7.5.1

Demand

Demand for freight on a Maldon-Dombarton rail line is driven mostly by coal
from the Tahmoor colliery, coal from the south of the Western Coalfield and a
growing container freight task over time. Table 18 below shows the tonnage
expected on a Maldon-Dombarton rail line over the study period:
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Table 18

Expected demand for a Maldon-Dombarton rail line
2010

2015

2020

2025

2030

Bulk Freight
Coal
Western Coalfield

Mtpa

6.75

11.65

10.00

10.00

8.70

Southern Coalfield

Mtpa

1.60

1.60

1.60

1.60

1.60

Newcastle/Hunter Coalfields

Mtpa

2.00

2.00

2.00

2.00

2.00

Gold and Copper concentrates

Mtpa

0.35

0.65

0.65

0.65

0.65

Iron

Mtpa

-

-

-

-

-

Scrap steel from Brisbane

Mtpa

0.09

0.09

0.10

0.10

0.10

Paper

Mtpa

-

-

-

-

-

Grain

Mtpa

-

-

-

-

-

Cement

Mtpa

0.30

0.60

0.60

0.60

0.60

Kaolin

Mtpa

-

1.10

1.50

1.50

1.50

Biodiesel

Mtpa

-

0.38

0.38

0.38

0.38

Total Bulk Movements

Mtpa

18.07

16.82

16.83

15.53

Other Ores

Other bulk

11.09

Non-Bulk
Automotive

Units

Containers

TEUs

-

-

Containerised Steel

TEUs

6,944

7,131

7,363

7,596

7,828

All container movements

TEUs

24,296

63,756

125,430

176,996

486,008

17,352

56,626

118,067

169,401

478,180

Data source: ACIL Tasman estimates

Of particular note in Table 18 is the strong growth in western coalfield
volumes between 2010 and 2015. This is because Centennial Coal is expected
to export some 3 Mtpa of thermal coal from expanded operations at Angus
Place/Springvale mines around 2013 and Coalpac’s Cullen Valley/Invincible
mines are expected to begin exporting approximately 1.2 Mtpa of coal through
Port Kembla.
Another notable increase is the container freight from Port Kembla, which is
expected to increase significantly towards the end of the study period as Port
Botany becomes increasingly congested and exceeds its planning cap (assumed
to be 5 MTEU in this analysis). In the Base Case this container freight is
handled through Port Botany on the assumption that Port Kembla’s Outer
Harbour development does not go ahead without a Maldon-Dombarton rail
line. Container freight is further discussed in section 3.3.
The table above shows the contestable freight which is expected to use a
Maldon-Dombarton rail line if it were available. There is other rail and road
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freight which is not expected to shift to a Maldon-Dombarton rail line. Coal
currently trucked from Bulli Seam and automotive logistics freight are not
expected to shift to rail unless there is some external stimulus (planning
constraints or a change in road-user pricing, for example).
7.5.2

Capital costs

The P50 estimate of the resource costs of building the line is $557 million. This
will be spent predominantly over 2012 and 2013. The present value of this
cost is $471 million.
7.5.3

Direct costs

The direct costs of operating the line are estimated to have a present value of
$73 million. The operating costs are fixed and relate to personnel and some
other overheads such as power. Maintenance costs are a mixture of fixed and
variable costs.
7.5.4

Benefits

There are benefits arising from a Maldon-Dombarton line. Benefits to users of
the line have been calculated as having a present value of $49 million. Savings
in external costs arising from the line have been calculated as worth
$30 million.
The residual value of the line is significant with a present value of
$205 million 22 . Some of the assets constructed can be expected to have a life
of 100 years and the 16 years of operation to the end of the study period
represents a small proportion of their life.
The benefits of the line grow as roads become more congested and the
external costs of the road freight task increase at a geometric rate. Particularly
when Port Botany reaches its assumed capacity constraint of 5 MTEUs in the
later years of the study period and container freight shifts to Port Kembla the
external benefits of the railway line become more significant. This means that
the benefits which can be expected in the future are higher than those seen for
most of the study period. This is why the residual value has been calculated on
a “value-in-use” basis and is a relatively large component of the benefits of the
line.
7.5.5

Results

A Maldon-Dombarton rail line has an incremental NPV of minus $206 million
and a BCR of 0.56. There are incremental benefits to a Maldon-Dombarton
22

Present value is $82 million on a cost-based measure.
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line, with savings in maintenance costs, private costs of train operators and
savings in external costs, reflected also in an improvement to the residual value.
However, these benefits are not sufficient to pay for the construction of the
line. Table 19 shows the breakdown of this calculation:
Table 19

Cost benefit analysis of a Maldon-Dombarton rail line

Construction cost

Base Case

MaldonDombarton rail
line

Net (Costs)
/Benefits

PV, $ million

PV, $ million

PV, $ million

$0.0

-$470.8

-$470.8

-$2.3

-$7.3

-$5.0

Maintenance cost

-$103.1

-$97.7

$5.5

Direct cost

-$105.4

-$575.8

-$470.4

$1,198.1

$1,240.0

$42.0

-$187.1

-$157.1

$30.0

Operations cost

Relevant private (costs)/benefits
Relevant net external (costs)/benefits
Residual value

$260.6

$452.9

$192.3

Indirect (cost)/benefits

$1,271.6

$1,535.9

$264.2

NPV of benefits and costs

$1,166.2

$960.1

-$206.1

BCR*

0.56

* BCR is calculated as (incremental benefits/incremental costs)
Data source: ACIL Tasman calculations

Upside scenarios will produce better results. The capital costs in a number of
these scenarios are the same and the operating costs almost the same, but the
benefits will be higher. These include the lost benefits from constrained freight
when Illawarra line and Moss Vale-Unanderra line cannot accommodate
container freight, lost profits from any constrained coal or iron ore operations,
and the cost of lost business at Port Kembla.
The flip side of constrained freight is to identify and cost what would need to
be undertaken on the Illawarra and Moss Vale-Unanderra lines in order to
accommodate additional freight considered in the higher demand scenarios.
The Maldon-Dombarton upside scenarios will allow for these (i.e. the relative
costs of catering for the higher demand) by comparing the benefits offered by
a Maldon-Dombarton rail line with the costs and benefits of upgrading existing
lines.

7.6

Sensitivities

Sensitivities were carried out on key parameters and are shown in Table 20
below:
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Table 20

Sensitivity of NPV to parameters
NPV

BCR

Central Case

$(206.1)

0.56

Capex at P90 estimate

$(219.2)

0.53

Discount rate = 4%

$ 628.4

2.25

Discount rate =10%

$(320.3)

0.27

Residual Value on cost basis
($82 million)

$(309.5)

0.34

Data source: ACIL Tasman calculations

7.7

Alternatives to a Maldon-Dombarton rail line

Instead of building a Maldon-Dombarton line in advance of sufficient freight
demand an alternative approach could be to upgrade the existing rail lines
progressively to meet the possible upside demand events which may eventuate
over the next 20 years.
These upgrades and their associated costs were discussed in section 2.1.1 and
2.1.2. Staged upgrades can be made to the Moss Vale-Unanderra line, but the
Illawarra line would require major “lumpy” investments to gain significant
additional capacity. 23 An alternative to this that would generate modest
increases in usable paths is to build additional train holding capacity at or near
to Port Kembla to allow more trains to be moved down the Illawarra line at
night for unloading at Port Kembla during the day. This mode of operating
would impose additional costs on train operators because their assets would be
likely to have a longer cycle time.

23

For example, quadruple track from Sutherland to Hurstville, plus grade separation of Meeks
Road junction, each for well over $1 billion. It is also possible that a European Train
Control System, in which wayside signals are replaced by “balises” in the track that transmit
signals to a driver’s console, will be installed during the study period and might result an
increase in capacity by allowing trains to safely travel closer together. RailCorp has had
successful trials of this system.
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8

Upside scenarios

As well as the demand discussed in section 7.5.1 ACIL Tasman has performed
scenario analysis which looked at the impact of each of the following upside
scenarios:
•
•
•

Bulli Seam coal moves by rail using a Maldon-Dombarton line
50% of the automotive logistics market moves by rail
A shipping company relocates a substantial tranche of its business to Port
Kembla – adding 300,000 TEUs in 2020.

•
•

Tahmoor colliery increases its output by 50%
East Bargo or an expanded Tahmoor colliery commences in 2020 adding 5
Mtpa of demand for a Maldon-Dombarton rail line
The coal being transported from the Western Coalfield is forecast to grow
at 2% per annum
Iron ore exports of 2-3 million tonnes commence from Cobar in central
NSW

•
•
•
•

Iron ore exports of 20 million tonnes commence from near to Wagga
Wagga
All contestable freight currently on the Illawarra line is diverted to ARTC
track.

The impact of these scenarios on NPV is summarised in Table 21 below.
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Table 21

Effect of upside scenarios

Summary of scenarios

Capital cost of
upgrading
Moss ValeUnanderra line

Revised Base
Case for
scenario*

MaldonDombarton

Difference from
Moss Vale or
Illawarra
options

Benefit Cost
Ratio

Change from
Central Case

NPV

NPV

NPV

BCR

NPV

$960

$(206)

0.56

Central Case P50 capital cost

$-

$1,166

Half the auto market uses rail

$-

$1,166

$965

$(201)

0.57

$5

50% increase (0.8 Mtpa) in
Tahmoor Output

$-

$1,210

$1,043

$(167)

0.61

$39

Bulli Seam By Rail

$-

$1,166

$968

$(198)

0.57

$8

+300,000 TEUs in 2020

$-

$1,119

$951

$(168)

0.64

$38

2% growth per annum in
western coal

$-

$1,460

$1,262

$(198)

0.58

$8

Iron Ore (2-3Mtpa) – Wagga
Wagga region

$-

$1,797

$1,673

$(124)

0.73

$82

$(121)

$4,317

$6,848

6.34

$2,738

5 Mtpa additional output from
Tahmoor region

$(10)

$1,466

$1,427

$(40)

0.89

$166

PB capped at 3.2 MTEUs

$(35)

$1,243

$975

$(268)

0.33

$(61)

Iron Ore (up to 20 Mtpa) Broken Hill region

$2,532

$-

* In scenarios where there is additional demand further investment in the Moss Vale or Illawarra lines may be necessary. Therefore the NPV of the revised base
case differs from the base case to reflect additional capital, operating and maintenance costs, as well as changes in net benefit.
Data source: ACIL Tasman calculations

Further details behind these calculations are provided in the following sections.

8.1

Half the auto logistics market shifts to rail

A representative of each of the auto logistics companies which serve the
Sydney market was interviewed by ACIL Tasman, all but one were pessimistic
about rail’s ability to contest this freight, mainly because of the PUD costs.
Prixcar is an automotive logistics company with approximately 35 percent
share of the Sydney auto logistics marketand was the most positive of those
surveyed about the prospects for automotive freight to use rail and stated that
it is a marginal decision as to whether automotive freight moves cars by road
or rail. P&O Trans Australia (a shareholder in PrixCar) provided supporting
calculations, which ACIL Tasman has adjusted for use in this analysis
(reducing rail’s costs to reflect the service offering that a Maldon-Dombarton
rail line could offer).
It was apparent that apart from serving the southern Sydney and Illawarra
region dealerships and for vehicles too large for rail that rail could match road’s
price offering, although rail freight cannot match road freight’s service offering
because of the lack of flexibility in train services. Rail is unable to serve the
large proportion of movements (almost half) which are direct to dealer, but rail
is cost competitive where there is movement to a facility in Sydney (for
example facilities in Minto, Villawood, Enfield, etc).
Upside scenarios
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The Base Case and Maldon-Dombarton rail line scenarios assume that
automotive freight remains on road. In the future it is possible that increasing
fuel prices, possible mass-distance-location pricing for road, increasing road
congestion or some legislative change could see this marginal freight move to
rail.
The impact of rail capturing half of contestable automotive freight on a
Maldon-Dombarton line has been modelled as an upside scenario. The results
of this are shown in Table 22 below.
Table 22

Change to NPV caused by 50% of automotive freight using a Maldon-Dombarton rail line

Construction
Operations

Revised Base
Case

MaldonDombarton
without
automotive
freight

MaldonDombarton with
automotive
freight

Change to
MaldonDombarton PV

Scenario net
benefit/(cost) of
a MaldonDombarton line

PV

PV

PV

PV

PV

$-

$(470.8)

$(470.8)

$-

$(470.8)

$(7.3)

$(7.3)

$-

$(5.0)

$(2.3)

Maintenance

$(103.1)

$(97.7)

$(98.6)

$(1.0)

Direct (cost) of scenario

$(105.4)

$(575.8)

$(576.7)

$(1.0)

$(471.3)

$3.7

$45.7

Relevant private (costs)/benefits

$1,198.1

Relevant net external (costs)/benefits

$1,240.0

$1,243.7

$4.5

$(187.1)

$(157.1)

$(156.7)

$0.3

$30.3

$260.6

$452.9

$455.0

$2.1

$194.4

Indirect (costs)/benefits

$1,271.6

$1,535.9

$1,542.0

$6.1

$270.4

NPV of benefits and costs

$1,166.2

$960.1

$965.3

$5.2

$(201.0)

Residual value

BCR

0.57

Data source: ACIL Tasman calculations

•
•
•

In this scenario there is a saving with a present value of $1.0 million in
maintenance costs (reduced road maintenance)
External benefits from the shift to rail with a PV of $0.3 million.
The residual value of the line is increased by $2.1 million PV.

Overall a switch of 50% of the contestable automotive freight to a MaldonDombarton rail line improves the NPV by only $5.2 million and it remains
negative overall (minus $201 million), a Benefit-Cost ratio of 0.57.
There have been assumed to be no private costs or benefits of the move, in
line with the view that it is a marginal decision.
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8.2

A shipping company shifts to Port Kembla

In this scenario Port Kembla is assumed to gain a contract which leads to an
additional 300,000 TEUs of containers through the port from 2020, perhaps as
the result of a second tier shipping company moving a substantial portion of
their business to Port Kembla. This freight was not included in the Base Case
container forecast, so an adjustment to the Base Case is required which
increases the contestable freight by 300,000 TEUS per annum. This increases
the Base Case external costs as well as a Maldon-Dombarton rail line’s external
costs. Since Port Botany was expected to be capacity constrained by 2027 and
these containers were expected to move from Port Kembla at that date this
scenario looks at the effect of bringing forward in time the shift from Port
Botany to Port Kembla. This also delays the time at which Port Botany
becomes capacity constrained by one year – this occurs in 2028 as a result of
this scenario.
Table 23

Change to NPV caused by an additional 300,000 TEUS using a Maldon-Dombarton rail line

Construction

Revised Base
Case

Change in Base
Case

MaldonDombarton with
additional
containers

Change to
MaldonDombarton PV

Scenario net
benefit/(cost) of a
MaldonDombarton line

PV

PV

PV

PV

PV

$-

$-

$(470.8)

$-

$(470.8)

$(2.3)

$-

$(7.3)

$-

$(5.0)

Maintenance

$(112.7)

$(9.5)

$(105.5)

$(7.9)

$7.1

Direct (cost) of scenario

$(114.9)

$(9.5)

$(583.6)

$(7.9)

$(468.7)

Operations

$-

$-

Relevant private (costs)/benefits

$1,201.4

$3.4

$1,236.5

$(10.4)

$35.1

Relevant net external (costs)/benefits

$(202.5)

$(15.4)

$(161.0)

$(4.0)

$41.5

$234.8

$(25.9)

$459.2

$(6.5)

$224.4

Indirect (costs)/benefits

$1,233.7

$(37.9)

$1,534.7

$(20.9)

$301.0

NPV of benefits and costs

$1,118.8

$(47.5)

$951.1

$(28.7)

$(167.7)

Residual value

BCR

0.64
Data source: ACIL Tasman calculation

When these additional containers are included in the Base Case, moving along
the Illawarra line until 2019 when capacity becomes constrained and then
container overflow diverting to the Moss Vale-Unanderra line, maintenance
costs are increased by $9.5 million and external costs are increased by
$15.4 million. The lower benefits of this freight compared to continued
movement from Port Botany in the Base Case causes the residual value of the
Base case to decrease by a PV of $25.9 million. Overall the PV of costs in the
Base Case is increased by $47 million.
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With these additional containers moving between western Sydney and Port
Kembla, the impact of a Maldon-Dombarton line would be to increase
maintenance costs by $7.9 million (a net improvement in maintenance costs of
improvement of $1.6 million), to increase indirect costs by $14.4 million and to
redcuce the residual value of the line by $6.5 million.
Although the net benefits of both the Base Case and a Maldon-Dombarton rail
line are lower as a result of diverting this freight from Port Botany, the
economics of a Maldon-Dombarton rail line improve by $19 million as a result
of this additional freight.
Overall the difference between the Base Case and Maldon-Dombarton line
NPV is reduced by $18.8 million. The NPV of a Maldon-Dombarton line
remains negative at minus $168 million, a Benefit-Cost ratio of 0.64.

8.3

Bulli Seam on Rail

Coal output from Appin and West Cliff collieries currently moves by road to
Port Kembla Coal Terminal and the Bluescope steelworks. BHP Billiton
stated in its submission to the Issues Paper that they would not use a MaldonDombarton rail line if it were available because relocating the coal washery and
coal wash emplacement facility would not be feasible. Coal output from these
collieries in 2010 was approximately 7 Mtpa with applications lodged to expand
to 10 Mtpa.
This scenario examines the indirect costs of shifting this coal freight from
movement along the Appin road and Mt Ousley road to a Maldon-Dombarton
rail line. This is not expected to happen unless forced by regulation or by a
substantial increase in the charges for trucks’ use of the roads. Even then, the
Illawarra line, which is slightly closer, offers an alternative which may be
preferable to a Maldon-Dombarton line.
As it is an unknown, no private cost has been included in the modelling for
this option. However there is likely to be an increased (private) resource cost
related to this unless it is purely market failure which has kept this freight on
road. There would also be the cost of constructing a conveyor and possibly a
new washery (an increase in capacity at the current washery is costing
$150 million and this augmented capacity is expected to last for a few decades)
as well as the coal emplacement facility.
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The impact on the cost benefit analysis of Bulli Seam coal shifting to rail is
shown in Table 24 below :
Table 24

Change to NPV caused by Bulli Seam coal output using a Maldon-Dombarton rail line

Construction
Operations

Base Case

MaldonDombarton
with Bulli Seam
Coal on road

MaldonDombarton
with Bulli Seam
Coal on a
MaldonDombarton line

Change to
MaldonDombarton PV

Scenario net
benefit/(cost) of
a MaldonDombarton line

PV

PV

PV

PV

PV

$-

$(470.8)

$(470.8)

$-

$(470.8)

$(7.3)

$(7.3)

$-

$(5.0)

$(2.3)

Maintenance

$(103.1)

$(97.7)

$(90.4)

$7.3

$12.7

Direct (cost) of scenario

$(105.4)

$(575.8)

$(568.5)

$7.3

$(463.1)

Relevant private (costs)/benefits

$1,198.1

Relevant net external (costs)/benefits

$(187.1)

Residual value

$1,246.9
$(157.1)

$1,241.8
$(135.9)

$(5.1)

$43.8

$21.2

$51.2

$260.6

$465.7

$472.8

$7.0

$212.1

Indirect (costs)/benefits

$1,271.6

$1,555.6

$1,578.7

$23.1

$307.1

NPV of benefits and costs

$1,166.2

$979.8

$1,010.2

$30.4

$(156.0)

BCR

0.66

Data source: ACIL Tasman calculations

•

•

•
•
•
•

Overall maintenance costs would be reduced with a PV saving of
$7.3 million. This reflects the lower road maintenance charge and an
increased rail maintenance charge.
There would be a reduction in external costs (congestion, noise, pollution,
etc.) of $21 million and an increase to the residual value in this scenario of
$7 million.
There is an increase in private costs in this scenario ($5.1 million), caused
by a longer overall journey for the coal.
The net impact on a Maldon-Dombarton line is an improvement in overall
NPV of $7.7 million.
Any private costs to BHP Billiton related to the move would reduce the
benefit of this scenario. The costs are likely to be significant.
The overall NPV of a Maldon-Dombarton rail line with the added benefits
of Bulli Seam coal on a Maldon-Dombarton rail line remains negative at
minus $156 million, with a BCR of 0.66.

8.4

50% increase to Tahmoor colliery output

Tahmoor colliery exported approximately 1.6 Mtpa of coal in 2010. The mine
is studying the feasibility of expanding output and any output from this mine
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would use a Maldon-Dombarton rail line to move to Port Kembla. Xstrata’s
submission to the Issues Paper of this inquiry mentions a possible increase of
5 Mtpa.
This scenario investigates what would happen to the economics of a MaldonDombarton line if Tahmoor’s export task increased by 50 percent, or 0.8 Mtpa.
The private gains to train operators serving Tahmoor are large, with significant
savings in crew costs, fuel and capital costs available. An increased amount of
freight from this region would magnify the benefits experienced. The results
of this scenario are shown in Table 25 below:
Table 25

Change to NPV caused by a 50% increase in coal output from
the Tahmoor colliery

Construction
Operations

Revised Base
Case

Change in
Base Case
PV

MaldonDombarton
with 50%
increase in
Tahmoor coal

Change to
MaldonDombarton
PV

Scenario net
benefit/(cost)
of a MaldonDombarton
line

PV

PV

PV

PV

PV

$$(2.3)

$-

$(470.8)

$-

$(470.8)

$-

$(7.3)

$-

$(5.0)

Maintenance

$(108.5)

$(5.4)

$(100.6)

$(3.0)

Direct (cost) of
scenario

$(110.8)

$(5.4)

$(578.7)

$(3.0)

$(467.9)

$47.5

$51.0

Relevant private
(costs)/benefits

$1,243.3

$45.3

$1,294.4

$7.9

Relevant net
external
(costs)/benefits

$(189.2)

$(2.1)

$(158.2)

$(1.2)

$30.9

Residual value

$266.8

$6.2

$487.9

$22.2

$221.1

Indirect
(costs)/benefits

$1,321.0

$49.3

$1,624.1

$68.5

$303.1

NPV of benefits
and costs

$1,210.2

$43.9

$1,045.3

$65.5

$(164.8)

BCR

0.65

Data source: ACIL Tasman calculations

In the Base Case there is sufficient capacity for this increased output on the
Moss Vale-Unanderra line. The additional output would have a PV of
$44 million, mostly arising from the increased value added from the coal
export business. However, because the Moss Vale-Unanderra line could also
carry this increased output, the $44 million of value added is included as a
benefit of both lines in the economic appraisal.
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Similarly the residual value of both the M-D line and the Moss Vale-Unanderra
line are increased by higher demand. The difference between the residual value
in the Central Case and the Base Case increases by $16 million.
If there were a Maldon-Dombarton rail line this freight would use it, and the
labour and fuel cost savings would generate a further $2.2 million of benefits
compared to the Central Case estimates. This improves the NPV of a MaldonDombarton rail line by $65.5 million. However, the overall NPV of a MaldonDombarton rail line would remain minus $165 million, with a BCR of 0.65.

8.5

Extra 5 Mtpa from East Bargo/Tahmoor from
2020

In June 2009 NSW Department of Primary Industries released a request for
expressions of interest in mining the East Bargo coal deposit. It is not clear
whether many expressions of interest were received, because the coal is located
under Sydney Water Catchment land and would present significant technical
problems and consequently higher costs to extract coal from the deposit. The
coal is located underneath or near the northern part of a Maldon-Dombarton
rail alignment, and in ACIL Tasman’s view would most likely be accessed as an
extension of the neighbouring Tahmoor colliery. This scenario assumes that
some part of the East Bargo deposit is mined in 2020 and that the output is
5 Mtpa.
Output from this coal mine would share many of the drivers of Tahmoor coal.
Without a Maldon-Dombarton rail line this adds 2.6 trains per day to
Moss Vale-Unanderra line – there is sufficient capacity for this. The
incremental impact of this additional coal on the Base Case would be an
increase in its NPV of $300 million. This mostly results from the significant
value added by this additional coal (NPV of $162 million) and the increased
residual value for the line (NPV of $184 million), with only an increase in the
external costs and variable maintenance costs associated with additional coal
freight detracting from this. Details of the cost benefit analysis of this option
are shown in below:
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Table 26

Change to NPV caused development of East Bargo colliery
Revised
Base Case

Change in
Base Case
PV

MaldonDombarton
with 3 Mtpa
from East
Bargo

Change to
MaldonDombarton
PV

Scenario net
benefit/(cost)
of a MaldonDombarton
line

PV

PV

PV

PV

PV

Construction

$(9.5)

$(9.5)

Operations

$(2.3)

$-

$(470.8)

$-

$(461.3)

$(7.3)

$-

$(5.0)

Maintenance

$(118.5)

$(15.4)

$(105.4)

$(7.8)

$13.1

Direct (cost) of
scenario

$(130.3)

$(24.9)

$(583.5)

$(7.8)

$(453.2)

Relevant private
(costs)/benefits
Relevant net
external
(costs)/benefits

$1,344.4
$(193.2)

$146.3
$(6.1)

$1,399.6
$(160.2)

$152.7
$(3.2)

$55.3
$32.9

Residual value

$445.4

$184.8

$770.7

$305.0

$325.3

Indirect
(costs)/benefits

$1,596.7

$325.0

$2,010.1

$454.5

$413.5

NPV of benefits
and costs

$1,466.4

$300.1

$1,426.6

$446.8

$(39.8)

BCR

0.91

Data source: ACIL Tasman calculations

With a Maldon-Dombarton rail line this coal would divert from the Moss Vale
to a Maldon-Dombarton rail line with significant savings in crew costs (an
increase in privare benefits of $153 million because a push-pull configuration is
not needed) and savings in variable maintenance costs. The residual value of
the line is improved by $305 million as a result of a large increase in the largest
beneficiary of a Maldon-Dombarton rail line.
Overall the NPV of a Maldon-Dombarton rail line (compared to this coal
using the Moss Vale-Unanderra line) remains minus $40 million, a BCR of
0.91.

8.6

2% growth per annum in the Western Coalfield
mines

Angus Place/Springvale mines are expected to commence exports of 3 Mtpa
from 2014, but Baal Bone mine is expected to close in 2015 freeing up
1.65 Mtpa and Charbon colliery is expected to close in 2027 freeing up an
additional 1.3 Mtpa of capacity on the Illawarra line.
There is not expected to be any growth overall in the coal exports from
existing mines in the south of the Western Coalfield which currently use the
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Illawarra line. We understand that this is consistent with recent NSW Industry
and Investment analysis of the subject.
This scenario relaxes this assumption by assuming that these mines collectively
grow by 2% per annum although their closure is brought forwards as a result –
no new reserves are found in this scenario. As a result of this scenario the
Illawarra line exceeds available capacity (by one train path) between 2023 and
2026 until Charbon mine closes. This excess train path is assumed to divert via
the Moss Vale-Unanderra line for these four years.
Despite this there remains a significant gains from bringing forwards the coal
exports, a $134 million increase in private benefits in the Base Case and a
$181 million increase in the PV of the residual value of the Base Case (because
of higher growth rates), although there are increased external costs
accompanying this additional freight. Overall there is a net gain of
$294 million PV from this scenario in the Base Case. Table 27 below shows
the detail of this scenario:
Table 27

Change to NPV caused by 2% increase per annum in western
coal volumes
Revised Base
Case

Construction
Operations

PV

MaldonDombarton
with 2%
growth per
annum in
western coal

Change to
MaldonDombarton
PV

Scenario net
benefit/(cost)
of a MaldonDombarton
line

PV

PV

PV

PV

PV

$-

$-

$(470.8)

$-

$(470.8)

$-

$(7.3)

$-

$(5.0)

$(2.3)

Change in
Base Case

Maintenance

$(110.2)

$(7.1)

$(105.3)

$(7.6)

Direct (cost) of
scenario

$(112.5)

$(7.1)

$(583.4)

$(7.6)

Relevant private
(costs)/benefits
Relevant net
external
(costs)/benefits

$1,332.5

$134.4

$1,379.3

$4.9
$(470.9)

$132.4

$46.8

$(169.1)

$(12.0)

$32.2

$(201.3)

$(14.2)

Residual value

$441.3

$180.6

$635.4

$169.6

$194.1

Indirect
(costs)/benefits

$1,572.5

$300.8

$1,845.6

$290.0

$273.1

NPV of benefits
and costs

$1,460.0

$293.7

$1,262.2

$282.4

$(197.7)

BCR

0.58

Data source: ACIL Tasman calculations
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If a Maldon-Dombarton rail line were available this growth in coal would
generate a net $282 million improvement in the PV of the line.
Overall the incremental NPV of a Maldon-Dombarton line negative at minus
$198 million compared to the revised Base Case, a benefit-cost ratio of 0.58.

8.7

Iron ore exports of 2-3 million tonnes

There is the possibility that a new iron ore mine in NSW near Cobar (Eastern
Iron) could begin production and could possibly seek to export from Port
Kembla (assumed from 2014). Alternative export options may exist through
the Port of Newcastle although a Memorandum of Understanding has been
signed with Port Kembla. There would be sufficient capacity for this ore on
the Illawarra line, but this would utilize all remaining capacity on the line and
this freight might not be allowed on the line via Lithgow due to weight or
length restrictions. It is more likely that this freight would move to the south
and approach Port Kembla via Cootamundra, because this has more
favourable gradients. It would move using ARTC track for the whole journey.
The Base Case scenario with this iron ore does not require the Moss ValeUnanderra line to be upgraded. The NPV is very high if the value added by
mining activity can be attributed to providing the infrastructure investment
necessary (this scale of mining is estimated to generate Value Added with a
NPV of approximately $456 million to the Australian economy).
A Maldon-Dombarton rail line would be able to carry this tonnage. Freight
would have to travel further north for 62 kilometres before entering a MaldonDombarton line, but would benefit from lower maintenance costs on the
35 kilometres that it traverses. Overall, maintenance costs are improved by
$7.9 million compared to the revised Base Case. There are also potential
benefits from the wider (Plate F) clearance that the rail line would provide.
Travelling from Moss Vale northbound to Maldon then south via a MaldonDombarton line would increase the external costs of the journey, because this
route involves 15 more urban kilometres than the Moss Vale-Unanderra line
and more kilometres in total. There are also private benefits from using a
Maldon-Dombarton line which compensate for the increased external costs.
The residual value for a Maldon-Dombarton rail line is much improved by this
additional freight.
However, the cost benefit analysis of the impact of this freight on the
economics of a Maldon-Dombarton rail line are ultimately dictated by the
difference in capital costs, no upgrade is needed to the Moss Vale-Unanderra
line compared to building a Maldon-Dombarton line.
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Consequently the PV for a Maldon-Dombarton rail line is improved by
$62 million more than the option of upgrading the Moss Vale-Unanderra line
to carry the freight. The overall NPV if a Maldon-Dombarton line is minus
$124 million, a BCR of 0.73.
Table 28

Change to NPV caused by 2-3 Mtpa of iron ore
Revised
Base Case

Change in
Base Case
PV

MaldonDombarton
with Iron
Ore

Change to
MaldonDombarton
PV

Scenario
net
benefit/(cos
t) of a
MaldonDombarton
line

PV

PV

PV

PV

PV

$-

$-

$(470.8)

$-

$(470.8)

$-

$(7.3)

$-

$(5.0)

Construction
Operations

$(2.3)

Maintenance

$(120.3)

$(17.2)

$(108.4)

$(10.8)

$11.9

Direct (cost) of scenario

$(122.6)

$(17.2)

$(586.5)

$(10.8)

$(463.9)

$436.2

$39.4

Relevant private
(costs)/benefits
Relevant net external
(costs)/benefits
Residual value
Indirect (costs)/benefits

$1,643.7

$445.7

$1,683.1

$(202.3)

$(15.2)

$478.7

$218.0

$741.0

$275.2

$262.3

$1,920.1

$648.4

$2,259.7

$704.1

$339.6

$1,797.4
NPV of benefits and
costs

$63
1.2

$(164.4)

$(7.3)

$1,6
73.2

BCR

$69
3.3

$37.9

$(1
24.3
)
0.73

Data source: ACIL Tasman calculations

8.8

Iron ore exports of 20 million tonnes

A further iron ore scenario was investigated, that of significant amounts of ore
being produced in the Broken Hill region, from a mine owned by FRID
Resources/Standard Iron Pty Ltd. Between 12 and 20 million tonnes per
annum could be exported. This has a low probability of eventuating – maybe
some 30%. However, if this did eventuate, it could have a positive impact on a
Maldon-Dombarton rail line.
In the Base Case, if this mine were to start up then it would have a number of
export options, including heading to Port Pirie in South Australia, possibly to a
Victorian Port such as Geelong, Port of Newcastle, or to Port Kembla. If it
were to be exported from Port Kembla this tonnage could not be carried on
the Illawarra line because of train lengths and a lack of capacity. Instead it is
likely to be moved from Parkes to Cootamundra and then down the
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Moss Vale-Unanderra line to Port Kembla. The more direct route for EastWest freight is from Parkes to Lithgow and along the Western Sydney line but
it is unlikely that 20 Mtpa of iron ore could utilize this line because of
constraints at Lithgow.
The most likely counterfactual scenario with this ore requires the Moss ValeUnanderra line to be upgraded with ARTC estimating that a further 20 Mtpa of
capacity could be obtained for approximately $176 million. This expenditure
has a present value of $121 million. The NPV for that investment is very high
if the value added by mining activity can be attributed to providing the
infrastructure investment necessary (this scale of mining is estimated to
generate a PV of approximately $2.9 billion to the Australian economy).
If ARTC carried out all upgrades to the Moss Vale-Unanderra line (but train
operators were not using distributed power and ECP braking) then the
maximum spare capacity on the Illawarra line would be 18.5 Mtpa. This means
that 1.5 Mtpa of iron ore would be stranded, and also that the required
spillover from Port Botany containers could not be accommodated on the
Moss Vale-Unanderra line. As a result there is lost value-added in this
scenario.
However, the next generation of locomotives will have ECP braking (recent
investments by train operators in the Hunter Valley point to this), especially
new locomotives which would be bought for the purposes of this freight task.
Modern technology relating to distributed power means that where practical
there is likely to be a distributed power configuration. While this scenario
modelling does not assume that trains in the future will have ECP braking and
distributed power – it would have been reasonable to do so. If these trains
have ECP braking and distributed power the net economic benefits of the
counterfactual (upgrading the Moss Vale-Unanderra line) would be higher
because the available capacity of the line could be as high as 33 Mtpa, reducing
the net benefit of a Maldon-Dombarton line taking this freight.
It is assumed that a Maldon-Dombarton rail line may need an additional
passing loop costing approximately $5-10 million dollars to be able to carry this
tonnage and retain spare capacity for any future freight. Freight would have to
travel further north (62 kilometres) before entering a Maldon-Dombarton line,
but would benefit from lower maintenance costs on the 35 kilometres that it
traverses. This would also increase the external costs of the journey, because
approaching a Maldon-Dombarton line from the south, and traversing the line
to Port Kembla involves 15 more urban kilometres than the Moss ValeUnanderra line, a Maldon-Dombarton line would also be carrying more tonnes
because it would not be capacity constrained.
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As a result of being able to serve all the 20 million tonnes of iron ore a
Maldon–Dombarton rail line would achieve a NPV which is $2.5 billion dollars
higher than the (capacity constrained) upgraded Moss Vale-Unanderra line.
This is created by $634 million higher benefits (from being able to serve the
iron ore freight and any spillover from the Illawarra line), and a much higher
residual value ($2.2 billion) as a result of being able to serve this freight without
capacity constraints in the future. Where all Moss Vale-Unanderra line
upgrades are determined to be feasible, and where a significant proportion of
the trains using this line have ECP braking and distributed power, then the
Moss Vale line would have sufficient capacity and the economic benefits of
taking this freight on a Maldon-Dombarton line would be diminished.
Table 29 below shows the detail behind this evaluation:
Table 29

Change to NPV caused by 20 Mtpa of iron ore

Construction

Revised
Base Case

Change in
Base Case

MaldonDombarton
with Iron Ore
(up to 20
Mtpa)

Change to
MaldonDombarton
NPV

Scenario net
benefit/(cost)
of a MaldonDombarton
line

PV

PV

PV

PV

PV

$(470.8)

$-

$(350.1)

$(120.7)

Operations

$-

$(5.0)

Maintenance

$(179.0)

$(75.9)

$(154.8)

$(57.1)

$24.3

Direct (cost) of scenario

$(302.0)

$(196.6)

$(632.9)

$(57.1)

$(330.8)

Relevant private
(costs)/benefits
Relevant net external
(costs)/benefits

$(2.3)

$(120.7)

$3,418.2
$(261.0)

$-

$2,220.1
$(73.9)

$(7.3)

$4,051.8
$(204.0)

$2,804.9
$(46.9)

$633.7
$57.0

Residual value

$1,461.4

$1,200.7

$3,633.2

$3,167.5

$2,171.8

Indirect (costs)/benefits

$4,618.6

$3,346.9

$7,481.0

$5,925.5

$2,862.5

NPV of benefits and costs

$4,316.5

$3,150.3

$6,848.2

$5,868.4

$2,531.6

BCR

8.65

Data source: ACIL Tasman calculations

The PV of a Maldon-Dombarton line in this scenario is positive $5.9 billion,
mostly as a result of attributing the value added by the iron ore trade.
The incremental benefits of a Maldon-Dombarton rail line compared to an
alternative of an upgraded Moss Vale-Unanderra line are significant, at
$2.5 billion, this is a BCR of 8.6 (recurring net benefits divided by the
incremental construction cost of the line). This would be lower is the
Moss Vale-Unanderra line could be upgraded sufficiently so that this freight
can be taken wholly on that line.
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8.9

Port Botany constraint remains at 3.2 MTEUs

ACIL Tasman has assumed that the planning constraint on Port Botany would
not be binding in the long run and that it would be increased to 5 million
TEUs per annum.
ACIL Tasman understands that the capacity of the stevedores at Port Botany
already exceeds 3.2 million TEUs per annum and a third stevedore is expected
to operate at Port Botany in the near future. The constraints at Port Botany
relate to landside infrastructure, and the growth of both the container freight
task to and from Port Botany, the growth of passenger journeys on the roads
leading to and from Port Botany and that currently 80% of container
movements to and from Port Botany take place on road.
The assumption that the planning cap will be lifted is not without controversy
because it would require an acceptance of more freight on already congested
roads near to the port. There may also need to be road upgrades in advance of
any such change. These upgrades are likely to have a significant cost which
cannot be estimated at this time with any reliability. However we have
assumed that some upgrading will take place, as the NSW government has
encouraged the increased capacity in the port itself.
ACIL Tasman investigated the impact of Port Botany retaining its planning cap
at 3.2 million TEUs and the effect that this would have on the freight
considered relevant to Port Kembla. This scenario is unable to include
estimates of the beneficial impact on Sydney roads, and also avoided
infrastructure costs in Sydney (both of which are likely to be significant).
Table 30

Change to NPV caused by Port Botany retaining its planning capacity limit at 3.2 MTEUs
Revised Base
Case

Construction
Operations

Change in Base
Case

MaldonDombarton with
additional
containers

Change to
MaldonDombarton PV

Scenario net
benefit/(cost) of a
MaldonDombarton line

PV

PV

PV

PV

PV

$(34.8)

$(34.8)

$(470.8)

$-

$(436.0)

$(2.3)

$-

$(7.3)

$-

$(5.0)

Maintenance

$(118.2)

$(15.1)

$(98.0)

$(0.4)

$20.2

Direct (cost) of scenario

$(155.3)

$(49.9)

$(576.2)

$(0.4)

$(420.8)

Relevant private (costs)/benefits

$1,243.1

Relevant net external (costs)/benefits

$45.1

$1,244.2

$(2.7)

$1.1

$(210.7)

$(23.6)

$(163.2)

$(6.2)

$47.4

$365.3

$104.6

$471.0

$5.3

$105.8

Indirect (costs)/benefits

$1,397.8

$126.1

$1,552.0

$(3.6)

$154.3

NPV of benefits and costs

$1,242.4

$76.2

$975.9

$(4.0)

$(266.6)

Residual value

Upside scenarios

77

Maldon-Dombarton Rail Link Feasibility Study

BCR

0.37
Data source: ACIL Tasman calculation

The impact of maintaining Port Botany’s cap at 3.2 MTEUs is that 1.8 MTEUs
of freight are diverted from a short road task (assumed 60% of total) and rail
task (assumed 40% of total) to a slightly longer task from Port Kembla and/or
a longer task from thePort of Newcastle. ACIL Tasman’s modelling only
calculates the effects of the spillover which is handled by Port Kembla.
The effect of this scenario is that the Illawarra line exceeds its capacity in 2021
and an upgraded Moss Vale-Unanderra line is required. Port Kembla would
also reach its planned capacity of 1.2 million TEUs in 2029 under this scenario
(shown in Chart 2 below). There are therefore capacity constraints firstly on
the Illawarra line, and then subsequently at Port Kembla.
Chart 2

Port Kembla throughput with Port Botany capped at 3.2 million
TEUs
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Source: ACIL Tasman estimates

The impact of these additional TEUs on the Illawarra line is to increase
maintenance costs by $15 million and also increase private benefits of the line
(and residual value of the Illawarra line) by $150 million as a result of the
increased trade on the line. External costs for the economy are increased by
$24 million compared to carrying this freight on road and rail from Port
Botany. Overall, the impact on retaining Port Botany’s cap at 3.2 million
TEUs is to improve the NPV of the Base Case by $76 million.
When these additional containers are modelled on a Maldon-Dombarton rail
line, maintenance costs are increased overall by a PV of $14.7 million as a
result of the diversion from a short journey on road and rail to a longer journey
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mostly on rail. Private costs increased by $48 million and the residual value of
a Maldon-Dombarton rail line decreased by $99 million. There is a small
increase in external costs overall ($6.2 million). Overall theNPV of a MaldonDombarton rail line is decreased by $80 million.
Compared to the Base Case the NPV of the Maldon-Dombarton line has
worsened by $60.5 million as a result of limiting the capacity of Port Botany.
The NPV of a Maldon-Dombarton line remains negative at minus
$267 million, a Benefit-Cost Ratio of 0.37.

8.10

All freight on the Illawarra diverts to the
Moss Vale-Unanderra line

A scenario which has been discussed earlier in the report (section 7.7) as an
alternative to upgrading the Illawarra line is that freight which cannot find
appropriate paths on the Illawarra line can move to Port Kembla via the Main
South freight line and the Moss Vale-Unanderra line.
This scenario models the situation whereby all relevant Illawarra freight moves
to the Moss Vale-Unanderra line. This does not include moving freight which
is not contestable – for example coal moved from the Metropolitan colliery
using the Illawarra line.
In reality it is highly unlikely that RailCorp would make a move to ban or
discourage freight from the Illawarra line – this freight is a key revenue
generator for the network. It is more likely that if customers cannot obtain
viable paths on the Illawarra network they could consider using the Moss ValeUnanderra line as a temporary measure.
This scenario has been created to contrast with the Base Case, rather than
being an analysis of a plausible or desirable situation.
8.10.1

Cost implications

It is clear that there are much higher private costs to rail operators from taking
this longer route. A round trip journey would take four to six hours longer via
the Moss Vale-Unanderra line. This would affect rail operators’ abilities to
effectively utilise their locomotives and could create the need to additional
capital investment (locomotives and rolling stock) to undertake the same task.
There would also be significantly higher fuel and labour costs for operators as
a result of a longer route and shift time. A key concern would be that a
journey from the Western Coalfields to Port Kembla could take more than a
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shift length, requiring additional shifts as well as planning and infrastructure for
crew changes.
The longer journey may also increase track maintenance costs overall, although
the ARTC track has a lower unit rate for maintenance than has been calculated
for RailCorp track.
Shifting all the Illawarra freight on to the Moss Vale-Unanderra line would add
approximately 21 Mtpa to the utilisation of this line. Advice from ARTC
suggests that the Moss Vale-Unanderra line could be upgraded to carry only
18.5 Mtpa more freight.
As a result of bypassing the Illawarra line it may be possible to run longer
grain, coal, limestone or ore trains to reduce the number of train paths that this
would consume, but it is clear that most of the capacity that an augmented
Moss Vale-Unanderra line could offer would be utilised. There is also an issue
as to whether the Main South freight line could cope with the additional
demand that this would cause (some upgrades to this line could be needed).
8.10.2

Cost benefit analysis of this scenario

Table 31 shows that compared to the continued use of the Illawarra line for
freight the Moss Vale-Unanderra line would:
•
•
•

•
•

require investment in capital with a net present value of $158 million
increases maintenance costs by a present value of $60 million
increase private benefits to operators and minors by a present value of
$246 million, partly from the additional capacity that is gained by upgrading
the Moss Vale-Unanderra line
increase external costs by $7 million and
reduce the combined residual value of the rail lines by $113 million.

Overall, moving freight from the Illawarra line to the Moss Vale-Unanderra
line would generate a PV of $92 million of net costs, a BCR of 0.58. This does
not factor in any benefits related to better passenger services on the Illawarra
line.
Table 31

Comparison of Moss Vale with Illawarra line

Construction cost
Operations cost
Maintenance cost

Upside scenarios

Base Case

Moss ValeUnanderra line

Incremental
(Costs)/Benefits of
Moss Vale

PV, $ million

PV, $ million

PV, $ million

$(158)

$(158)

$$(2)

$(2)

$(103)

$(163)

$$(60)
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Direct cost of scenario
Relevant private (costs)/benefits
Relevant net external (costs)/benefits

Base Case

Moss ValeUnanderra line

Incremental
(Costs)/Benefits of
Moss Vale

PV, $ million

PV, $ million

PV, $ million

$(105)

$(324)

$(219)

$1,198

$1,444

$(187)

$(194)

$261

$148

Indirect (cost)/benefits

$1,272

$1,398

NPV of benefits and costs

$1,166

$1,074

Residual value

$246
$(7)
$(113)
$126

$(92)
0.58

Data source: ACIL Tasman

In this scenario the Moss Vale-Unanderra line would have no spare capacity.
The analysis did not include any costs of upgrading the Main South line. No
modal change is assumed.
The cost benefit results of using the Moss Vale-Unanderra line was then
compared to a Maldon-Dombarton rail line.
Table 32 shows this comparison and indicates that the two options are roughly

equal, with a benefit cost ratio of (0.69) favouring the Moss Vale-Unanderra
line. However, the upgraded Moss Vale-Unanderra line would have little spare
capacity and a limited ability to benefit from any increases in demand, whereas
a Maldon-Dombarton rail line would provide spare capacity and lower private
costs which may attract increased demand.
A Maldon-Dombarton line would serve the freight with operating and
maintenance costs with a PV $60 million lower than a Moss Vale-Unanderra
line. A Maldon-Dombarton line would also generate $158 million of higher
indirect benefits from the shorter route and better characteristics. Against
these $218 million of benefits is set that a Maldon-Dombarton rail line would
have a cost is $313 million higher in present value, the BCR is therefore only
0.69 on an incremental basis.
Table 32

Comparison of Moss Vale with Maldon-Dombarton line

Resource costs
Construction
Operations
Maintenance

Upside scenarios

Moss ValeUnanderra line

MaldonDombarton line

Incremental
(Costs)/Benefits of
MaldonDombarton

PV, $ million

PV, $ million

PV, $ million

$(158)

$(471)

$(313)

$(2)

$(7)

$(5)

$(163)

$(98)

$65
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Resource costs
Direct (cost) of scenario
Relevant private (costs)/benefits
Relevant net external (costs)/benefits
Residual value

Moss ValeUnanderra line

MaldonDombarton line

Incremental
(Costs)/Benefits of
MaldonDombarton

PV, $ million

PV, $ million

PV, $ million

$(324)

$(576)

$1,444
$(194)

$1,247

$(252)
$(197)

$(157)

$37

$148

$466

$318

Indirect (cost)/benefits

$1,398

$1,556

$158

NPV of benefits and costs

$1,074

$980

Benefit cost ratio

$(64)
0.69

Data source: ACIL Tasman calculations
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9

Financial analysis

The previous chapter considered the project from an economic viewpoint –
that is, from a national point of view. This chapter considers it as a standalone
project to be financed, and forms the basis for subsequent analysis of funding
options. The differences compared with the economic analysis include the
counting of all revenue (with no allowance for the fact that much of it would
be a transfer from RailCorp), ignoring external costs and benefits, and a
different (market) discount rate.
The financial analysis is carried out in nominal terms (money of the day), with
Consumer Price Index (“CPI”) of 2.5% per annum assumed across the
forecasting period.
9.1.1

Track access revenue

Rather than the broader concept (in the economic analysis) of “benefits”, the
financial analysis concentrates on revenue. The revenue for a MaldonDombarton line would be largely from track access charges.
Under the assumption that the track is owned and operated by ARTC the total
access charge for a given train is assumed to remain the same if it made the
journey from Maldon to Dombarton via the Moss Vale-Unanderra line or via a
Maldon-Dombarton line. This means a higher charge per tonne kilometre as a
Maldon-Dombarton line is shorter, but could be justified by the cost of
constructing the new line. Of course, train operators and their customers
would prefer that a lower access charge was offered, but in economic terms
this would just be a transfer between the track owner to train operators and/or
their customers.
Under this assumption the demand for a Maldon-Dombarton rail line is a
consequence of the improved operating characteristics (less queuing, shorter
journey time, lower fuel and labour costs), not price. The financial evaluation
then considers if there is sufficient demand (and revenue) to cover the costs of
building and operating the line.
The access revenues have been modelled using ARTC’s charging regime – a
flagfall relating to the capacity used up by a train path, and a volumetric charge
based on gross tonne kilometres which covers additional maintenance and
operating costs related to tonnage. For most of the potential MaldonDombarton freight the charges for heavy freight (which are higher than for
containers and other general freight) are applicable. Return on and return of
assets is assumed to be contained within the volumetric charge. The prices
used to determine revenue for a Maldon-Dombarton route are taken from the
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ARTC price list for July 2010 to June 2011, which is assumed to be constant in
real terms – that is, the prices adjust each year to incorporate movements in the
CPI.
Alternative access charging scenarios could also be considered – for example,
RailCorp access charges. These, unlike the ARTC’s, are confidential. However
we understand that they are in the same ballpark as ARTC prices for some
train lengths and higher for others. It is assumed that there is no price war
between RailCorp and the owner of a Maldon-Dombarton line.
In principle it would be possible to determine “floor” and “ceiling” access
prices that cover, respectively, incremental costs and full standalone (including
capital) costs, but on the above results the ceiling price would be theoretical
only and impossible to achieve in practice.
9.1.2

Costs

The cash costs of the line include capital costs described in section 5.1,
operating costs described in section 5.2.1 and maintenance costs (section
5.2.2).
An interest cost has been estimated based on a nominal cost of debt of 8.31%
per annum. This is based on a nominal risk free rate of 5.44%, a debt margin
of 2.74% 24 and debt issuance costs of 0.125%. This is applied to assumed
gearing level of 50%.
A non-cash cost which determines the financial profitability of the business is
depreciation. In nominal terms the capitalised value of assets and interest
when the line commences operations in 2014 is $637 million (based on P50
capital costs with inflation). Asset lives range from 30 years for electrical and
signalling assets and capitalised project indirect costs to 100 years for the
tunnel and bridges. The effective depreciation rate is 2.4% per annum straight
line, or a depreciation charge of $15.5 million.

24

Calculating the Debt Margin, IPART, October 2010.
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9.1.3

Cash flow

ACIL Tasman’s cash flow projections for a Maldon-Dombarton rail line are
shown below:
Table 33

Financial profitability of a Maldon-Dombarton line
2015

2020

2025

2030

$11.7

$13.2

$15.6

$20.9

Operating costs

$1.0

$1.1

$1.2

$1.4

Maintenance costs

$1.3

$1.5

$1.8

$2.4

Depreciation

$15.5

$15.5

$15.5

$15.5

Interest

$28.5

$26.9

$24.7

$21.3

$(34.5)

$(31.8)

$(27.5)

$(19.6)

Revenue

Operating profit /(loss)
Data source: ACIL Tasman calculations

9.2

Financial modelling

ACIL Tasman has considered the financial (rather than resource) cost of
building and operating the line and considered this in light of the predicted
access revenues. The operating costs have assumed that the line is operated by
ARTC; if the project is considered as a standalone entity then the financial
results would be considerably worse. These cash flow projections were
provided to Cranleigh for analysis of the funding options, covered in chapter
10.
The project Weighted Average Cost of Capital (“WACC”) has been
determined for a marginal investor in track assets and this has been evaluated
to be 11.07% Nominal (Vanilla) WACC or 9.16% real pre-tax WACC 25 . This
WACC is used to discount future cash flows to present values and to
determine the Net Present Value (“NPV”) of an investment in the line.

25

Based on a recent IPART recommendations for parameters in determining the WACC,
inputs to the 2008 ARTC Revenue determination from the ACCC and ACIL Tasman
research.
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10

Project financing

10.1

Financial analysis

10.1.1

Introduction

In this section we set out the results of the financial analysis of a MaldonDombarton rail line without externalities, and using appropriate commercial
expected rates of return and tax rates. Cranleigh’s analysis has included the
development of alternative methods for private sector funding of the project
including, as shown as necessary by the financial analysis, an estimate of the
size of an upfront government contribution.
10.1.2

Option description

The options we have explored have in all cases been compared with the
financial feasibility before any financing is considered as this enabled us to
determine whether the revenues are sufficient to cover the capital and
operating costs of a Maldon-Dombarton rail line. We have developed three
options from the base revenue case as this is the most conservative from a
financing point of view. If the higher revenue scenarios can be sustained then a
higher level of private investment may be possible.
The options we have considered are:
•
•
•

Option A: Availability Payment
Option B: Demand Risk
Option C: Full Government Ownership

Under Option A, Availability Payment, the private sector will design, finance,
construct, and then operate and maintain a Maldon-Dombarton rail line over a
30 or 40 year concession period. The ownership of a Maldon-Dombarton rail
line will revert to government at the end of the concession period. The
government will contract with a Special Purpose Vehicle (SPV) that is likely to
contain the following types of private sector parties: equity investors, debtor
financiers, design and construction contractors and a maintenance provider.
The government will make its first payment to the SPV only on the successful
commissioning of the project.
Under this option track access fees would be collected by the government and
the government will make periodic service payments to the SPV during the
concession period, provided operational performance and maintenance meets
agreed targets. Importantly the revenue demand risk will remain with
government. To provide a simpler comparability between the three options we
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have also assumed that a government equity contribution or grant is also made
towards the capital expenditure cost of a similar amount to the other two
options. In practice this could be reduced or eliminated and replaced with
higher ongoing availability payments.
A variation on this option is for the government to provide a revenue
guarantee to the SPV. We have not modelled this alternative as there is no
substantive difference from a Net Present Cost (“NPC”) point of view.
Under Option B, Demand Risk, the major difference compared with Option A
is that the track access fees will be collected by the SPV. It also means the
revenue risk will sit with the SPV. Given the higher risk profile of this option,
the modelling assumes a lower debt/equity gearing ratio and a higher required
return for equity providers for this option. We note that there is no certainty
that the private sector will take demand risk for this project as this will require
more detailed market testing possibly through an Expression of Interest
process.
Option C is Full Government Ownership through a government owned entity
(ARTC is an example). This entity would be responsible for the design,
finance, construction, operation and maintenance of a Maldon-Dombarton rail
line. It can be assumed that the entity would enter into a fixed Design and
Construction contract with the private sector and financing will be provided
through the Commonwealth and NSW Treasury. In the option analysis it is
assumed that a commercial margin is applied to government sourced debt to
reflect the risk of the project. The same cost of debt has been applied to all
three options. It is likely a government equity contribution will also be
required. Significantly all risks, including demand risk, will remain with
government.
In discussing the allocation of risk under these three options to the party best
able to manage the risk is a key part of any procurement process. Ultimately as
part of this process all material risks will need to be identified, quantified and
be assigned probabilities. This will form part of a detailed business case and
public sector comparator. An indicative summary of the likely allocation of the
key risks is displayed in the following table:
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Table 34

Allocation of risks

Rick Type

Option A
Availability
Payment

Option B
Demand Rick

Option C
Government
Ownership

Private

Private

Government

Design Risk
Construction Risk

Private

Private

Government

Maintenance Risk

Private

Private

Government

Operational Risk

Private

Private

Government

Government

Private

Government

Demand Risk

10.1.3

Assumptions

The key assumptions we have made are set out in the table below. The
financing cost assumptions are based on Cranleigh market research and are
derived from costs that have applied on other similar types of project with
similar characteristics with regard to risk and typical gearing levels.
Table 35

Global assumptions
Global Assumptions

General Assumptions
Inflation

2.5%

Revenue and Costs
Revenue Growth post 2030

2.8%

Cost Growth post 2030

2.5%

Establishment Fee/Total Facility

2.0%

Commitment Fee/underdrawn Facility

1.2%

Interest Rate

8.5%

Interest Expense
Interest Rate
Term
Refinancing Interval
Refinancing Fee/Outstanding Debt

Project financing

Capitalised
8.0%
27yr/37yr
10.0yr
1.2%
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Table 36

Option specific assumptions
Option Specific Assumptions

Financial Structure
Option A

Option B

Option C

Cost of equity (Nominal, Post-Tax)

12.5%

15.0%

12.5%

Cost of Debt (Nominal, Post-Tax)

9.3%

9.3%

9.3%

Gearing Ratio

75.0%

50.0%

12.5%

WACC (Nominal, Post-Tax)

7.5%

10.3%

8.9%

Minimum FCF/Interest & Principal

1.2%

2.1%

1.2%

Option A

Option B

Option C

Payout
excess cash

Payout
excess cash

Payout excess
cash after full
loan
repayment;
allow early
repayment

Option A

Option B

Option C

Tax Rate

30.0%

30.0%

0.0%

Tax Policy

Tax loss
carried
forward

Tax loss
carried
forward

No tax

* The gearing ratio for Option C may appear low but it reflects debt against the
total project while in Options A and B it represents the gearing of the SPV
Company. To allow the modelling of 30 and 40 year concession periods we
have extrapolated the 20 year Base Case model using the given nominal
revenue and cost factors.
10.1.4

Summary of financial outcomes

We have used Option C, Full Government Ownership as the Base Case against
which the other two options have been compared as the purpose is to
investigate the type and scale of possible private sector participation in a
Maldon-Dombarton rail line and likely financial market conditions. The results
are set out below:

Project financing

89

Maldon-Dombarton Rail Link Feasibility Study

Table 37

Summary of financial outcomes

Option

Concession Period
30 Year

40 Year

NPC
$M

Govt Equity
$m

NPC
$m

Govt Equity
$m

Option A – Availability Payment

$453

$568

$447

$561

Option B – Demand Rish

$453

$575

$450

$570

Option C – Government Owned

$422

$588

$416

$581

The analysis of the base case clearly shows that there is insufficient revenue to
service the capital, under any scenario. All options require most of the project
capital costs to be met from external Government sources. The project will
support between $90m and $100m of capital servicing in the form of debt or
debt and equity depending on the Option structure. Option C showed the
lowest NPC and this financing is all debt which is lower cost than equity.
However, as retained and transferred risks have not yet been quantified the
total risk adjusted NPC cannot be evaluated and a full value for money
assessment made. This is beyond the scope of this project and would form part
of the business case and public sector comparator development.
10.1.5

Sensitivity analysis

A number of different scenarios have been modelled as part of understanding
the sensitivity of changing key factors. The key sensitivity factors are
summarised below:
Table 38

Sensitivity analysis for Option A – Availability Payment

Availability Payment

Concession Period
30 Year

40 Year

NPC

Govt Equity

NPC

Govt Equity

Base Case

$453

$568

$447

$561

Revenue + 15%

$428

$568

$422

$561

Revenue - 15%

$478

$568

$472

$561

CAPEX + 10%

$509

$635

$502

$627

CAPEX – 10%

$398

$502

$392

$495
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Table 39

Sensitivity analysis for Option B – Demand Risk

Demand Risk

Concession Period
30 Year

40 Year

NPC

Govt Equity

NPC

Govt Equity

Base Case

$453

$575

$450

$570

Revenue + 15%

$441

$559

$462

$552

Revenue - 15%

$465

$591

$472

$587

CAPEX + 10%

$505

$641

$501

$636

CAPEX – 10%

$401

$509

$398

$504

Table 40

Sensitivity analysis for Option C – Government Ownership

Government Ownership

Concession Period
30 Year

40 Year

NPC

Govt Equity

NPC

Govt Equity

Base Case

$422

$588

$416

$581

Revenue + 15%

$409

$575

$403

$571

Revenue - 15%

$435

$601

$431

$598

CAPEX + 10%

$473

$658

$466

$650

CAPEX – 10%

$373

$520

$368

$517

The above analysis shows that the NPC is highly sensitive to changes in capital
expenditure and moderately sensitive to revenue changes.
In every option, an increase in capital expenditure would require,
approximately, an equal amount of government equity injection for the project
to be financially attractive to potential private sector investments.
The NPC of the project is most sensitive to revenue estimates under Option
A: Availability Payment model. This is due to the demand risk being borne
directly by the government.
Our untabulated results indicate that the cost of capital (both equity and debt)
of the private sector has a trivial effect on the respective NPCs. This is due to a
substantial portion of the capital expenditure being borne by the government
as a form of grant and the private capital contribution is a small component of
the overall Maldon-Dombarton rail line costs.
Our analysis suggests that capital cost control and access demand management
(e.g. appropriate access charges) are crucial to minimise the overall project
costs to the government.
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10.1.6

Summary findings

•

Project cash flows will support the funding of only around 15% of project
costs.

•

Private finance under a PPP arrangement is likely to be available to meet
this proportion of costs.
Higher levels of regular Availability Payments will support higher levels of
private sector funding.
The private sector is unlikely to take demand risk, but further analysis and
market testing will be required.

•
•
•

•

Option A: Availability Payment model is likely to be the most viable PPP
option although the difference from Option B, Demand Risk, is not
material.
A full risk assess will be required to fully evaluate the identified financing
options.

10.2

Factors influencing financing

10.2.1

Introduction

In approaching the financing of this project a range of factors will need to be
considered. These include, but are not limited to: the risks involved in the
construction and operation of the link; potential sources and amount of
revenues that will need to be generated; scale and timing of construction costs;
availability and cost of equity and debt finance (with particular reference to
current financial conditions); and the level of public control desired over the
operation and final ownership of the asset.
10.2.2

Risks

The key project risks are likely to include: demand risk; availability risk;
operational and maintenance risks; construction risk; and financing risk. The
demand and financing risks are the more significant considerations for this
project. The appetite of private partners to take on these risks will be
important in determining the best procurement method, as will be their ability
to add value by managing them. Without significant risk transfer to the private
sector there is unlikely to be major benefits in PPP structures.
The principal risks associated with this project are as follows:
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Table 41

Principal project risks

Principal Risks

Comment

Demand

Investor desire to take demand risk is very limited.

Design

Given the partial completion of the route design parameters
are tightly defined.

Construction

Given the partial completion of the route construction risks
may be moderate (low for the track, moderate for the tunnel
and bridges).

Operation and Maintenance

Costs could be higher than expected.

These risks may potentially be transferred to the private sector under a PPP
arrangement. As an alternative design and construction risks may be
transferred under a conventional design and construction contract. Operational
and maintenance risks could also be at least partially transferred under long
term contracting out arrangements. The development of a public sector
comparator together with market testing will be required to determine if this
would result in a lower cost risk transfer option than PPP arrangements.
10.2.3

Revenue sources

The principal source of revenue for the line will be from freight users in the
form of track access fees. These are modest at $11.1m in the first year of
operation rising to $16.5m in the fifteenth year in nominal terms. The diversity,
amount and variability of this revenue have also been assessed as part of the
feasibility assessment. The revenue sources and customer base are relatively
diverse and are not subject to long term contracts. This increases the risk
profile of the revenue as a source of capital repayment and may discourage
private capital providers from taking any demand risk. At the time of full
business case development the investigation of methods to lock in revenue
such as long term freight contracts should be undertaken.
10.2.4

Construction costs

Construction costs have been estimated at $660m in nominal terms over a
three year development period. The high costs reflect the need for two sizable
bridges and a major 4 km tunnel making this an expensive line on a per
kilometre basis. The resulting low revenue to capital cost ratio means that the
project will require extensive external subsidy to cover its capital costs.
10.2.5

Availability of finance

The availability of different types of finance is a vital consideration. While
Federal and State Government have the ability to raise further debt to fund the
project, the overall fiscal climate is one of constraint. Consequently,
government is likely to wish to see an optimum return on any investment in
the project, and minimise or delay its own direct investment. However,
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modelling shows that substantial government investment will be required
either in the form of a lump sum or some form of instalments.
Market soundings have been taken with a number of leading financial
institutions to determine the current availability and cost of finance for
infrastructure projects. Bank debt funding is readily available although at much
higher spreads than three years ago. Equity finance is also available with
required returns declining more recently as investors gain more confidence.
Market participants are reluctant to take demand risk.
10.2.6

Contractual arrangements

The detailed contractual arrangements will have an impact on the cost and
availability of private finance. For example a tight operating KPI regime with
substantial penalties attached or very high standard handover provisions at the
end of the concession period will lead to a higher cost of funding.
10.2.7

Market appetite

PPP arrangements require a competitive bid process driven by a number of
credible bidders. While there is strong interest in rail projects bidders wish to
be confident that a given project has a good probability of proceeding to close.
Accordingly they will make their own assessment of the fundamental economic
viability of a given project that is level of political support.

10.3

Procurement options

10.3.1

Overview of potential procurement options

Determining the appropriate procurement model is critical to the success of a
major infrastructure project. Infrastructure projects can be delivered through a
variety of delivery models, all of which could be used for a MaldonDombarton rail line. These options are characterised by differing levels of
private sector assumption of risk, participation and financing. These include:
•

•

Traditional procurement options:
− construct-only (lump sum or fixed price contract)
− design and construct
− design, construct and maintain
− construction management
− alliance contracting or
− managing contractor model.
Public private partnerships.
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PPPs can be delivered through various delivery models where the provider
takes on responsibility for non-construction functions in addition to the
construction role. In each model, the provider undertakes a different
combination of roles, for example;
•
•

Design Build Finance Operate (DBFO); and
Design Build Finance Maintain (DBFM).

10.3.2

Traditional procurement options

The following table summarises the attributes of each traditional procurement
method.

Pricing

Ensures bids are received on a
competitive basis

Timing

Allows early commencement/
completion

Cost

Price Certainty obtained early in
the process

*

*

Price Certainty obtained before
construction starts

*

*

Avoids a premium for Contractor
Risk

*

Client maintains control over
quality

*

Variations

Avoids high cost changes

*

Responsibility

Single contractual link and
accountability for Project
Execution

*

Professional
Responsibility

Design risks are the
responsibility of the Contractor,
not the Client

*

Risk
Avoidance

Maximum Risk transfer to
Contractor

*

Damage
Recovery

Ability to recover costs direct
from the Contractor

Buildability

Contractor assists in design, to
ensure economic and buildable
solutions

Quality

*

*

*

*

*

*

*

*

*

*

*

*
*

*

*
*

Alliancing

Objectives

GMP

Parameter

Construction
Management

Develop and
Construct

Two Stage
Fixed Lump
Sum

Attributes of procurement options
Traditional
Lump Sum

Table 42

*

*

*

*

*

*

*

*

*

*

*
*

*

*

An assessment of the merits and disadvantages of the alternative methods are
described in Appendix 1. In order to better assess market opinion, it is
recommended that informal discussion take place with a number of
Contractors to evaluate the level of interest and commitment which this
project is likely to generate.
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10.3.3

Public and private sector options

A Public Private Partnership (“PPP”) is a joint venture between Government
(Central or Local) and its agencies and private enterprise. The principal
objective is to bring together the best mix of skills possible to ensure the
optimum implementation of a project. At the same time a substantive part of
the risk of developing and managing the public sector project is shared with
the private sector.
The most common benefits associated with the PPP model are as follows:
•
•
•
•
•
•
•
•

Strengthening of infrastructure or social services
Whole-of-Life solution
Risk transfer
Value for money
Innovation
Skill specialisation
Timeliness
Local employment.

As outlined in the National Public Private Partnership Guidelines the following
are the key value for money drivers for PPP delivery:
•

•

•

•
•

•

Complex risk profile and opportunity for risk transfer. More rigorous risk
evaluation and transfer to the private sector of those risks it is best able to
manage, including those associated with providing the specified services,
asset ownership and whole-of- life asset management;
Whole-of-life costing. Full integration, under the responsibility of one
party, of up-front design and construction costs with ongoing service
delivery, operational, maintenance and refurbishment costs. This delivers
improved efficiency through whole-of-life costing as design and
construction become fully integrated up-front with operations and asset
management;
Innovation. As the PPP approach focuses on output specifications, this
provides a wider opportunity to use competition as an incentive for private
parties to develop innovative solutions in meeting these service
specifications;
Measurable outputs. The nature of the services enables output
specifications and a performance-based contract;
Asset utilisation. Reducing costs to government through potential thirdparty utilisation and through more efficient design to meet performance
(e.g. service delivery) specifications;
Better integration of design, construction and operational requirements.
Ongoing operational, maintenance and refurbishment requirements
become a single private party’s responsibility for the contract period.
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•

Competitive process. A competitive market exists and the use of a
competitive process helps to encourage the private party to develop
innovative means of service delivery while meeting government cost
objectives.

10.3.4

Australian PPP experience

The key findings of a seminal 2007 study by Infrastructure Partnerships
Australia (IPA) on the efficiency of PPPs relative to traditional procurement
approaches in the provision of public infrastructure revealed:
•

PPPs demonstrate clearly superior cost efficiency over Traditional
procurement, which can range from 30.8 percent when measured from
project inception, to 11.4 percent when measured from contractual
commitment to the final outcome.

•

With respect to time over-runs, on a value-weighted basis they found
Traditional projects were likely to be completed later than PPPs relative to
the budget. For example, between the signing of the final contract and
project completion, PPPs were found to be completed 3.4 percent ahead of
time on average, while Traditional projects were completed 23.5 percent
behind time. This difference is statistically significant.
Cranleigh’s overall conclusion is that PPPs provide superior performance in
both the cost and time dimensions, and that the PPP advantage increases (in
absolute terms) with the size and complexity of projects.
The conclusions of the study are still relevant and have been substantiated by
other international studies although the Global Financial Crisis (GFC) has
changed the way in which the private sector engages with the public. This is
due in part to some recent high profile failures of PPP arrangements in
Australia, including the Adelaide to Darwin Freight Link project (estimated
losses of $860m), Sydney Airport Link (estimated losses of $800m) and the
Brisbane CLEM7 Tunnel (estimated losses of $930m). The current situation
is the pricing margins sought by the private sector have steadied after a
substantial increase during the GFC, and that access to the bond market has
reduced. Another change is in the reduced willingness of the private sector to
bear risks. The PPP market is continuing to evolve but is likely to see large
upfront payments by government. One area of risk that has changed is the
move by the private sector to share demand risk with the government,
particularly for toll roads but which is also very relevant for a MaldonDombarton rail line.
Cranleigh’s own market soundings have also revealed that the private sector is
more closely examining the viability of projects as a preliminary step in
deciding whether to bid or not, given the costs involved. Given the high level
of demand risk currently associated with a Maldon-Dombarton rail line, any
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decision on whether to test the market will need to be backed up with strong
government support.
10.3.5

Design Build Finance and Operate (DBFO)

This is a form of public-private partnership (“PPP”) in which Design and Build
arrangements are combined with a long term concession agreement, whereby
the concessionaire is responsible for designing, building, financing, operating
and maintaining the facility or asset. The concessionaire is normally a Special
Purpose Vehicle (“SPV”) formed by a private sector consortium. Under these
arrangements, many of the risks are transferred to the concessionaire who may
lease the asset for the life of the concession. This is a very common
arrangement which may be applicable to this project.
Key to success in DBFO arrangements is rigorous evaluation of the project by
the procuring agency, brought together to develop a public sector comparator
model prior to tendering, against which PPP tenders can be assessed. In
addition, careful structuring is required to ensure that the optimum allocation
and pricing of risk is achieved.
10.3.6

Build Own Operate Transfer (“BOOT”)

This is very similar to DBFO, except that the ownership of the asset is
transferred to the concessionaire until the end of the arrangement. As a result,
the risks and responsibilities of ownership sit with the concessionaire. Where
projects vary is in what happens to the asset at the end of the concession
period. Commonly the asset will be transferred to the public sector at little or
no cost, but it may be transferred at anything up to fair market value,
depending upon the detailed arrangements.

10.4

Selecting procurement options

The methodology to identity and select an appropriate procurement option is
well documented by Infrastructure Australia. The key point is that in adopting
a procurement strategy for the project, the options must be assessed against
those parameters which are most important to the Client.
As set out in the National Public Private Partnership Guidelines, the factors
that may influence the choice of delivery model in relation to MaldonDombarton rail line include:

Project financing
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Table 43

Choice of delivery model

Factor
Design

Requirements
•
•

Complexity of the design solution
Need for and ability to achieve complete design
prior to tendering or construction commencing

•
•

Desire for design flexibility during construction
Obsolescence of the design and the ability to
upgrade
Scope for innovation and benefits of having
competing design solutions

•

Comment
•
•
•

•
•

Capacity and capability

•

Whole-of-life costs

Bridging and tunnelling are main design
requirements
Almost 70% of the length of a Maldon-Dombarton
rail line has been completed
Limited need for design flexibility during
construction due to amount of infrastructure
already built
Some obsolescence of the design of current
infrastructure has been identified
Limited scope for innovation as bridging and
tunnelling are the major components left to build,
and a more cost effective bridge design
(compared with past plans) has been identified in
this study

Availability of suitable contractors

•

There is a high probability that there are a
number of suitable contractors bidding for the
work

•

The in-house resources and skills of the principal

•

•

Merits of bundling capital and ongoing
maintenance responsibilities
How whole-of-life costs will be assessed under
each model

The principal has extensive experience with
major projects
The ability to significantly lower ongoing operating
and maintenance costs through new design and
construction methods may be limited in this
project. This will require expert evaluation

•

•

•

Maintenance and disposal responsibilities

Political

•

Government policy and other political
considerations

•

Government wants a cost effective solution if a
Maldon-Dombarton rail line is to be build, based
on clear economic objectives. Given the high
subsidy required vis-à-vis other projects

Scale

•
•

Likely cost of the project
Thresholds eg. for consideration of PPP policy or
project alliancing

•

The estimated capital cost of the project is $660m
in nominal terms, excluding capitalised interest
costs during construction
It meets the thresholds for consideration of PPP
or project alliancing although cash flows may only
service $90m to $100m of external capital

•

Cost Certainty

•

The need for strict cost control and/or certainty

•

•
•
Project characteristics

•

Risk factors particular to a project

•

Unique or unusual circumstances or factors

•
•

Timing constraints

•

What model is likely to best accommodate time
constraints?

•

•

Are there critical deadlines?

•

Project financing

E&P’s cost estimate is from an owner/investor
viewpoint rather than a constructor’s/quoting
viewpoint, so has less risk of over-run
Given the low project return cost certainty will be
important
Achievement of KPIs will be important to meet
cost estimates
Key risks are uncertain demand and the need to
build a substantial tunnel
A Maldon-Dombarton rail line will need to be
managed as an integrated rail transport network
in the area
A Maldon-Dombarton rail line is best undertaken
as a PPP given the need to avoid cost overruns
There are no critical deadlines as a MaldonDombarton rail line will only be started when
there is reasonable certainty about a MaldonDombarton rail line outcomes
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We have assessed the following National Public Private Partnership Guidelines
evaluation criteria as being of “High” importance for a Maldon-Dombarton
rail line:
•
•
•
•
•

Operational flexibility
Risk management
Market interest
Value for money
Budget certainty

We have reviewed this list and in Cranleigh’s view believe they are the
appropriate high importance criteria for a Maldon-Dombarton rail line.
Accordingly we have used them in undertaking a qualitative assessment using
the approach as set out in the National Public Private Partnership Guidelines.
For clarity we have repeated the rating system below:
√√√ Procurement option is extremely effective in satisfying the
requirements of the criterion
√√
Procurement option is effective in satisfying the requirements of the
criterion
√

Procurement option just satisfies the requirements of the criterion.

X
Procurement option is ineffective in satisfying the requirements of the
criterion
XX
Procurement option is extremely ineffective in satisfying the
requirements of the criterion

Project financing
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Table 44

Evaluation criteria

Evaluation Criteria

Importance of
Criteria

Option A

Option B

Option C

Availability
Payment

Demand Risk

Government
Ownership

Operational Flexibility

√√√

√√√

√√√

√√√

Risk Management

√√√

√√

√√√

√

Market interest

√√√

√√

√

√√

Value for mo ey

√√√

√√√

√√√

√√

Budget certainty

√√√

√√

√√√

√

Time to deliver the
project

√√

√√

√√

√√√

Flexibility (Future
scope changes)

√√

√√

√√

√√√

Stakeholder
Management

√√

√√

√√√

√√√

√√

√√√

√√

Overall Rating

The qualitative analysis shows that Option B, Demand Risk is the preferred
procurement model. This is different from the financial modelling that showed
Option A, Availability Payment was a marginally better option.
We have not attempted to undertake a quantitative risk assessment as we do
not think it will provide an accurate or useful summary given the preliminary
stage of this Feasibility Study. This will be essential at the business case stage.
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A
1.

Assessment of traditional
procurement options
Traditional Lump Sum contract

Description of method: The project is fully designed and detailed by the design
team prior to the appointment of a Contractor. The project is then
competitively tendered on a full design and Schedule of Quantities.
Summary: this method of procurement is traditionally the most common but
requires a high degree of experience and accuracy in the production of tender
documentation.
2.

GMP (Guaranteed Maximum price) contract

Description of method: The Contract is initially competitively tendered on the
basis of preliminary design information and performance specifications.
Contractors are invited to tender a Guaranteed Maximum Price (GMP) for the
Project based on the information provided.
Summary: this method of procurement is appropriate when the Client wishes
to obtain cost certainty at a very early stage. However, it is likely to attract a
premium to cover Contractor’s risks.
3.

Two Stage Fixed Lump Sum contract

Description of method: Contractors are invited to tender on the basis of
Preliminary and General costs (i.e. site set-up, administration costs etc), design
development allowances (i.e. fee for Contractor’s involvement in the final
design process), margins and schedules of rates/basic quantities for primary
items (typically concrete, cladding, M & E systems etc). Preferred Contractor
selection is based upon a combination of this criteria, relevant experience,
resource availability and commitment to the Project. As the detailed design
progresses, the contactor open-book tenders subcontracts and a fixed lump
sum for all work is agreed prior to the commencement of construction. The
process focuses on a collaborative team oriented approach.
Summary: this method of procurement establishes cost certainty before the
commencement of construction and utilises Contractor experience in finalising
the design.

Assessment of traditional procurement options
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4.

Develop and Build

Description of method: Typically, a contractor or private consortium is hired
to design and construct the project, usually under a fixed price contract. The
private party will take most of the construction risks and, following
completion, their involvements ends. The public sector will provide the
funding and own and operate the completed asset. This method is very
common and works well with simple projects of small to moderate size using
proven technology and methods.
Summary: this method of procurement minimises the client’s risk in terms of
additional costs and has the shortest lead period.
5.

Construction Management

Description of method: The Client contracts with a construction management
contractor to manage the construction phase of the project. The Construction
Manager calls tenders (usually fixed price) from building sub-contractors for
each subcontract trade. These are then coordinated by the Construction
Manager. The Client usually pays the Construction Manager a fixed fee and
reimburses the actual costs of subcontracts.
Summary: this method of procurement gives no level of cost certainty and
should only be used where time is the over-riding criteria.
6.

Alliancing

Description of method: Alliancing is a collaborative working arrangement
between the client, consultant team and builder. Similar to the Design and
Build approach, except that construction risks are shared between the public
and private sector under an “alliance” arrangement, whereby any cost overruns
or savings are shared by the two parties. These arrangements can work well in
projects where there is greater uncertainty regarding the likely construction
costs or methods, and can lead to a less adversarial approach. It is a shared risk
and reward arrangement that has growing favour and a successful track record
on projects with tight timeframes, limited definition and changing needs. There
have been some notable successes using this strategy in infrastructure work.
Summary: a target cost is agreed and the alliance shares the gains that are made
against this and also shares any overrun.

Assessment of traditional procurement options
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B

Details of the Project costs and
benefits

This appendix provides further detail behind the costs and benefits
summarised in section 7.5.

B.1

Capital costs

The capital cost of the project is shown in Table B1 below. The relevant cost
for the cost benefit analysis is the P50 resource cost estimate. This is the
financial cost estimate with the profit removed (profit is merely a transfer
between agents).
Table B1

Capital cost estimate for a Maldon-Dombarton rail line (P50)

Item

Amount

Site infrastructure

$16.5

Bridge crossings

$50.3

Tunnel construction
Additional cost of Plate F tunnel outline
Tunnel ventilation

$139.4
$50.1
$3.0

Head hardened rail
Earthworks and drainage

$65.9

Railway construction and minor works

$49.2

Railway electrical and signalling

$10.1

Sub-total direct costs

$384.4

Project indirect costs

$136.2

Contractor margin
Total base estimate
Risk contingency allowance

$71.6
$592.2
$74.7

Total risk-adjusted estimate (P90) - financial

$666.9

Total risk-adjusted estimate (P50) - financial

$623.4

Total risk-adjusted estimate - resource

$556.54

Note: Head hardened rail has been added to allow the line to carry heavier axle loads with lower maintenance
repercussions. Tunnel ventilation has been added on the assumption that if there are sufficient volumes to support the
line, then ventilation may be needed to make the optimum use of the asset.
Data source: Evans & Peck

It is assumed that the capital cost will be equally divided between the 2012 and
2013 financial years.

B.2

Recurrent costs

Recurrent costs of a Maldon-Dombarton rail line are relatively few, mostly
relating to fixed track control, maintenance, power supply (which is
104

Maldon-Dombarton Rail Link Feasibility Study

significantly increased if there is tunnel ventilation by fans) and cleaning the
sedimentation ponds (assumed to happen quarterly). These are detailed in
sections 5.2.1 and 5.2.2. Table B2 below shows ACIL Tasman’s estimates for
these costs if the track, irrespective of owner, was operated by ARTC.
Table B2

Track operating and maintenance costs – if operated by ARTC

ARTC - operated

Personnel

unit cost

Annual cost

Operations planning
Operations manager
Train planners

0

$250,000

$-

0.5

$110,000

$55,000

20%

$11,000

$125,000

$125,000

20%

$25,000

Corporate overhead on train planners
Train control
Train controllers

1

Corporate overhead on train controllers
Transit management
Maintenance and response individual

1

$125,000

$125,000

Vehicle leased for maintenance and response
individual

1

$50,000

$50,000

50%

$62,500

Corporate overhead/overtime on maintenance
and response individual
Power
Power consumption estimate
Ventilation power consumption

$25,000
40%*

$304,000

Water treatment
Cleaning sedimentation ponds

$842,500

Fixed maintenance costs

$367,500

Variable maintenance costs

$406,700

Maintenance cost

$774,200

Total operating and maintenance costs
*

$60,000

Fixed operations cost

$1,616,700

Assumed that the ventilation is in operation 40% of the time at $40 per MWh.

Data source: ACIL Tasman estimates

If the line were to be operated as a standalone business there would be
additional fixed costs including the need to purchase offices, provide record
keeping and finance functions, obtain safety accreditation, invest in a larger
amount of equipment and training, and other costs. Some of these
investments are also lumpy – many of these investments would likely be
underutilised for many years. For this reason it is assumed that any investor in
a Maldon-Dombarton line would contract ARTC to manage the line.
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The maintenance cost quoted in the economic appraisal is the sum of the
maintenance costs related to roads, RailCorp track, ARTC track and a MaldonDombarton track. This makes it easier to compare the maintenance costs
between the Base Case and construction of a Maldon-Dombarton rail line, and
to compare scenarios.
For example, the Base Case contains an estimate of the maintenance costs
related to sending coal freight from Flemington junction in Sydney down
RailCorp tracks all the way to Port Kembla. It also includes the maintenance
cost associated with coal freight from West Cliff and Appin Collieries and the
maintenance cost related to coal from Tahmoor (which uses ARTC track to
Unanderra and RailCorp track to Port Kembla).
If a Maldon-Dombarton rail line was in operation there would be more parties
incurring maintenance costs – RailCorp track from various origins, through the
Metropolitan Freight Network to Sefton, ARTC track from Sefton to Maldon,
a Maldon-Dombarton track, ARTC track from Dombarton to Unanderra and
RailCorp track from Unanderra to Port Kembla.
To allow maintenance costs to be comparable across scenarios then
maintenance cost in the economic appraisal includes the total maintenance for
the demand forecasts.
The maintenance cost of a Maldon-Dombarton rail line has been calculated by
Plateway and at $10,500 of fixed maintenance expenditure per track kilometre
based on comparable sections of track in the Inland Rail Alignment Study
(2010) and $0.59 per thouKaolin gross tonne kilometres (GTKs) of variable
maintenance expenditure per track kilometre. 26
The total maintenance per track kilometre is $22,120; this compares with the
ARTC track average of $22,500 per kilometre 27 .
The track maintenance cost is therefore expected to be $0.77 million per
annum. This will increase in higher demand scenarios because of the variable
component (for example, major track maintenance would need to be brought
forward).

26

This is the charge for the expected demand discussed in section 5.2.2. The overall track
maintenance charge is $1.11 per thouKaolin GTK, which compares with $1.28 for the
Hunter Valley network, $1.50 in Transport NSW’s Container Freight Improvement Strategy
submitted to Infrastructure Australia (July 2010), $1.59 to $0.98 in the Inland Rail
Alignment Study and $1.28 for the Hunter Valley rail network.

27

This compares with the Inland Rail Alignment Study’s estimate of the most likely range of
$17,900 to $45,000 per track kilometre for a railway carrying 10 to 30 Mtpa.
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B.3

Benefits

B.3.1

Decrease in resource costs of transport task

The expected demand for a Maldon-Dombarton rail line sees little switching of
freight from road to rail – the only significant commodity which could switch
is container freight. Container freight is assumed to switch to a MaldonDombarton line (from road out of Port Botany).
Coal from the Western Coalfields switches to a Maldon-Dombarton rail line
from the Illawarra line, which increases distance slightly (worsening GHG and
accident costs), but reduces the urban distance (lowering noise and pollution
costs). It also reduces labour and capital costs by reducing dwell time.
Plateway has calculated the impact on fuel costs and believes that they are
marginally higher via a Maldon-Dombarton rail line, but would partially be
offset by reduced fuel consumption resulting from less dwell time.
The Tahmoor coal trains would divert from the Moss Vale-Unanderra line
yielding significant savings on all costs.
These private benefits from a Maldon-Dombarton rail line produce an
estimated PV of positive $49 million before capital costs, or minus
$434 million after capital costs. The distribution of these gains and costs is
shown below in Table B3:
Table B3

Private benefits of a Maldon-Dombarton rail line

Private Benefits/(Costs)

NPV, millions

To track owners
Capital cost
Operations cost
Maintenance cost

$(470.9)
$(5.0)
$5.5

To train operators
Reduced fuel cost (Rail ex Tahmoor)
Reduced fuel cost (Roadl)
Avoided dwell time
Avoided idling fuel consumption

$2.7
$3.9
$24.9
$5.9

Tahmoor fuel saving

$1.4

Tahmoor crew saving

$11.0

To freight customers/Port Kembla
Foregone profitable investments

None

Constrained coal output

None

Constrained iron ore output

None

To government/private entities
Avoided capital expenditure
Total private (costs)/benefits

None
$(420.6)
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Data source: ACIL Tasman estimates

There are operating and maintenance costs involved in running a MaldonDombarton rail line. The net increase in operating costs result from additional
resources being deployed to manage the line – these resources were a fixed
cost to RailCorp, and now the creation of a Maldon-Dombarton rail line has
created a duplication of these costs. Maintenance costs are similar. There is a
saving in the variable maintenance costs from diverting freight from road to
rail, or from the Illawarra line to a Maldon-Dombarton line.
Savings of approximately PV $12.4 million accrue to Pacific National (PN) on
the Tahmoor service as a result of a Maldon-Dombarton line. This is on the
assumption that the total access charge remains the same. The savings result
from moving to a single crew of two (because a push-pull configuration is no
longer needed) and from a shorter distance which could mean shorter shifts.
There might also be a capital cost saving, if the shorter journey time means that
the locomotives could be put to some other profitable use. PN stated that
there is no capital benefit to shorter transit time for the Tahmoor service as
there is no alternative use for the equipment in the time it would be available,
so no value has been imputed for capital cost savings, this possibly understates
the possible benefits to PN.
Similarly PN would make estimated savings with an NPV of $30.8 million
from avoiding 2.5 hours of dwell on average per western coal trip as this saves
on both crew cost and fuel consumption while idling.
B.3.2

Increase in profits of commodity producers

The Central Case does not see significant increases in coal output which would
require a Maldon-Dombarton rail line. This conclusion reflects advice by the
NSW Department of Industry and Investment (NSW I&I) which has recently
completed its own review of the output forecasts of NSW mines. NSW I&I
does not expect a net increase in coal tonnages coming from the southern end
of the Western Coalfield, especially when the planned closure of Baal Bone
and Charbon Collieries are factored in (growth in coal exports would instead
come from elsewhere in NSW, notably the Gunnedah basin, where mining
conditions are easier, and Queensland, as well as mines such as Wongawilli in
the Illawarra or Sutton Forrest located near to Moss Vale). There is therefore
no constraint to coal export which would be relieved by a Maldon-Dombarton
rail line.
Iron ore exports could be a profitable activity for the miners, rail operators and
Port Kembla. ACIL Tasman does not expect any iron ore to move to Port
Kembla, as its export quality is still being researched. However, there is a
considerable upside potential if these export operations become viable.
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If the cost of rail freight faced by coal exporters were to decline as a result of a
Maldon-Dombarton rail line then this is irrelevant to the economic appraisal –
that is merely a transfer between the rail operators and the coal exporters. The
benefit will already have been captured in the evaluation of changes to the
resource costs involved in the freight task.
B.3.3

Increase in profit of Port Kembla Port Corporation

Under ACIL Tasman’s demand forecasts Port Kembla is not constrained by
the lack of a Maldon-Dombarton rail line. Capacity can be efficiently obtained
at Port Botany and there is no requirement for an overflow container port until
the end of the study (2029) if Port Botany’s planning cap is raised to 5 MTEUs
per annum. Any movement of freight from Port Botany to Port Kembla could
generate resource costs or savings, dependent on which port could most
efficiently serve additional freight. An evaluation of the relative resource costs
of Port Botany and Port Kembla is outside the scope of this study.
In the forecasts of expected demand coal and other freight have sufficient
paths throughout the day, and night time paths are available for containers.
B.3.4

Decrease in net external costs

The net external benefit of a Maldon-Dombarton rail line compared to the
Base Case has a net present value of $30.0 million over the study period; the
details of this are shown in Table B4 below.
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Table B4

Preliminary estimates of the difference in external costs between
the Central Case and Base Case

Cost (PV, $ million, 2010
prices)

Base Case

Maldon-Dombarton
line

Difference
(-ve is a benefit of the
M-D line)

Road
$17.0

$12.0

$(5.00)

Urban

$17.7

$13.0

$(4.70)

Rural

$0.2

$0.2

$0.0

Urban

$4.7

$3.5

$(1.20)

Rural

$0.7

$0.7

$0.0

Urban

$1.8

$1.3

$(0.50)

Rural

$1.7

$1.7

$0.0

Urban

$4.7

$3.5

$(1.20)

Rural

$3.0

$3.0

$0.0

GHG

$3.4

$2.4

$(1.00)

$1.6

$1.2

$(0.40)

$56.5

$42.5

$(14.00)

$10.2

$10.9

$0.70

Urban

$63.2

$50.5

$(12.70)

Rural

$0.0

$0.0

$0.0

Urban

$27.3

$21.8

$(5.50)

Rural

$1.6

$2.9

$1.30

Urban

$1.7

$1.4

$(0.30)

Rural

$0.8

$1.5

$0.70

$15.4

$12.3

$(3.10)

Accident costs
Air pollution

Noise Pollution

Water

Nature and landscape

Congestion
Urban
External costs - road
Rail
Accident costs
Air pollution

Noise Pollution

Water

Nature and landscape
Urban
Rural

$2.4

$4.4

$2.00

GHG

$7.9

$8.9

$1.00

$0.0

$0.0

$0.0

$130.6

$114.6

Congestion
Urban
External costs - rail

$(16.00)

Data source: ACIL Tasman calculations, Phillip Laird’s parameters to the external costs (i.e. high estimate)
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B.3.5

Reduction in accident costs

Movement of container freight from road on the urban short haul between
Port Botany and Moorebank (40 Kms) on to a Maldon-Dombarton line would
lead to a reduction in traffic accidents and a saving with a PV of $5.0 million.
There is also a switch of freight from the Illawarra and Moss Vale-Unanderra
lines to a Maldon-Dombarton line, which increases and reduces the NTK
movements respectively – on balance the train accident cost is increased by
$0.7 million as a result of the new container freight (on rail) from Port Kembla.
This uses standard values for accident rates.
B.3.6

Change in noise and other amenity impacts

A potential benefit of a Maldon-Dombarton rail line is a movement of
container freight and coal freight (particularly overnight) from the more
residential Illawarra line, where the line passes very close to residences and
moving to a more rural railway. When the Main South railway enters Sydney it
travels 22 urban kilometres before arriving at Chullora, but many of these
urban Kms are non-residential. Reducing the container freight moving by road
from creates $1.2 million of benefits.
Diverting freight from the Illawarra line to a Maldon-Dombarton rail line
creates a net PV benefit of $4.2 million. This is created by the diversion from a
highly urbanised route to a predominantly rural route.
B.3.7

Reduction in pollution and greenhouse gas emissions

A potential Maldon-Dombarton line would reduce the external costs of
pollution. By removing container freight from road in Sydney a present value
of $4.7 million is obtained. The shift from urban to rural rail kilometres adds
another $12.7 million of benefits to the economics of the line.
Moving container freight from road creates $1.0 million of benefit related to
greenhouse gases; this is low because there remains double handling of
containers and a longer overall journey, also the benefit of this shift is felt most
keenly towards the end of the study period, and hence is heavily discounted.
Because there are more kilometres and higher fuel use involved in using a
Maldon-Dombarton rail line than the Illawarra line, and because of the
additional rail freight relating to containers the greenhouse impact of a
Maldon-Dombarton rail line is negative ($1.0 million), exactly offsetting the
greenhouse gas benefit of the reduction in road freight.
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B.3.8

Water

Reducing road freight in Sydney would have a small benefit in terms of
reduced water treatment costs ($0.5 million). The external costs of water
treatment associated with railways is a net increase in external costs of
$0.4 million. The net impact of the line on water costs is therefore immaterial.
B.3.9

Nature and Landscape

Beyond the construction costs related to minimising environmental harm, a
Maldon-Dombarton rail line would impact the environment, create a barrier
across the countryside and would impact wildlife. Using standard values the
change in the external costs related to this would be a net decrease of
$1.1 million related to rail and a decrease of $1.2 million related to road – the
net impact is therefore immaterial $2.3 million improvement.
B.3.10

Time savings for RailCorp patrons

There is assumed to be no change to the transit time for RailCorp commuters.
However, removing rail freight from the Illawarra line reduces the chances of a
freight train breaking down on the track. Plateway has determined that in 2005
0.74 percent of freight trains on the Illawarra line suffered “incidents” – this is
approximately 50 per year. However, what is not known from these statistics
is the nature of those incidents and the extent to which they affected passenger
services.
Because of the uncertainty surrounding this estimate we can only conclude that
removing freight trains from the network would have a nonzero effect on
network reliability.
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C

Road freight

Responses to the Issues Paper and views obtained during ACIL Tasman’s
work have highlighted community concern with the number of trucks,
especially coal trucks, moving to Port Kembla by road. This coal is mainly
moving from BHP’s Bulli Seam collieries and Gujurat NRE no 1 colliery,
which use Picton road and Mount Ousley Road on the Southern Highway. In
2008 approximately 5 Mt moved by road along this route. This chapter
considers the consequences of this traffic.

C.1

Background

The proposed Maldon-Dombarton rail line runs close to the north-west border
of Gujurat NRE No 1 colliery and also runs through the north western
boundary of Bulli Seam colliery.
The location of Bulli Seam’s washery at West Cliff is in the south east corner
of the tenement. Bulli Seam’s mining operations are moving north and west
over time. At an early stage in this study it appeared that it might become
feasible in about 15 years’ time to relocate the washery close to the proposed
Maldon – Dombarton rail line , connected to the mine by a conveyor, then use
rail freight to move the washed coal to Port Kembla Coal Terminal (PKCT).
Hyder has identified a suitable site near Maldon, shown in Figure 1 in chapter
3.5.
However BHP has indicated in its submission on the Issues Paper that they do
not expect to relocate the washery (which is currently being enlarged and
upgraded for $150 million), and so this coal is assumed to continue to use road
freight. ACIL Tasman notes that BHP is responding to the commercial
realities it faces, and it would take a change of government policy to change
these incentives – for example government regulation (e.g. approval for mine
expansion being contingent on rail haulage) or pricing (e.g. higher road user
charges on Mt Ousley following COAG’s current review). Therefore in the
upper demand case coal from Bulli Seam is forecast to switch from road to rail
in 2025 (although arguably it would go the Illawarra line which is slightly closer
than a Maldon-Dombarton line).
The NRE No. 1 mine’s coal loading facilities are located in the south east
corner of the colliery from which the product is moved by road to Port
Kembla Coal Terminal. This location is also close to the Illawarra railway line,
but the product does not move by rail. A Maldon-Dombarton line is irrelevant
to the transport choice at NRE No.1 – the most efficient rail option is the
Illawarra line but the company has chosen not to use it despite that part of the
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line having spare capacity. Hence, even if a Maldon-Dombarton line was
constructed, the company’s preferred transport mode would remain road
freight unless government polices changed.

C.2

Appin Colliery and West Cliff (Bulli Seam)

Government policies that led to a shift of coal from trucks to trains could
provide potential benefits by reducing the risk of road crashes involving coal
trucks. Benefits arise from reduced injures, fatalities and property damage.
There would also be benefits from reduced congestion and deferred capacity
upgrades on affected roads, which come at a significant capital cost (especially
Mt Ousley).
The route from West Cliff CPP to PKCT is shown in Figure C1 below:
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Figure C1

Site location and route overview

Data source: (Traffix traffic & transport planners, 2009)

A Traffic Report (Cardno Eppell Olsen, 2008) provides a summary of coal
truck movements from West Cliff to PKCT, including coal truck movements
from the Appin colliery and West Cliff colliery. The West Cliff and Appin
collieries operate and deliver coal by road 24 hours a day, 7 days a week. The
coal from both collieries is washed at West Cliff and delivered either to PKCT
or BlueScope Steel Limited (BSL). Coal is delivered to PKCT via Port Kembla
road between 7:00 am and 6:00 pm. Table C1 shows the average daily coal
truck movements observed over 71 days in 2006, 2007 and 2008.
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Table C1

Summary daily coal truck movements – West Cliff CPP to PKCT
Load

All Days

Total
Average

Weekdays

Total
Average

Weekends

Total
Average

Tonnes

% Loads
at night

Average
tonnes per
load

Total

Day

Night

Total

Day

Night

21,257

13,693

7,564

764,325

472,143

292,183

35.6%

36.0

231

149

82

8,308

5,132

3,176

35.6%

36.0

18,189

11,867

6,322

651,859

408,554

243,304

34.8%

35.8

246

160

86

8,809

5,521

3,288

34.8%

35.8

3,068

1,826

1,242

112,467

63,589

48,878

40.5%

36.7

170

101

69

6,248

3,533

2,715

40.5%

36.7

Data source: (Cardno Eppell Olsen, 2008)

The coal truck movement needs to be understood in the context of total
vehicle movement for the same route. Table C2 presents the total traffic
volume.
Table C2

Average daily traffic volumes (ADT) – West Cliff CPP to PKCT

Name
Appin Rd
Mount Ousley Rd
Southern Fwy
Southern Fwy
Masters Rd

Location
Bulli Tops, west of Princes Hwy
2.2 km south of Clive Bissell Drive
Mt Ousley, south of Mount Ousley Rd
Gwynneville, Gipps Rd overpass
Mt St Thomas, west of Springhill Rd

Springhill Rd
Bellambi Lane
Northern Distributor

Mt St Thomas, north of Masters Rd
Bellambi, east of Old Prices Hwy
North Wollongong, south of Princes Hwy

*Data

Year
2006
2007
2007
2007
2007
2008*
2008**
2008
2008

ADT

AWD
9,339
42,221
72,034
69,034
23,822
15,301
14,849
12,114
21,591

9,593
42,875
75,786
73,350
26,539
16,089
15,928
12,855
22,840

AWE
8,703
40,586
62,655
58,244
17,028
13,331
12,152
10,262
18,468

collected in March 2008

**Data

collected in May 2008

ADT = Average Daily Traffic (vehicles per day)
AWD = Average Weekday Traffic (vehicles per day)
AWE = Average Weekend Daily Traffic (vehicles per day)
Data source: (Cardno Eppell Olsen, 2008)

Table C3 shows the approximate proportion of coal truck movements as part
of total traffic volume distinguished between average weekday traffic, average
weekend traffic and average daily traffic.
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Table C3

Coal truck movement as percentage of total traffic volume

Name
Appin Rd
Mount Ousley Rd
Southern Fwy
Southern Fwy
Masters Rd

Location
Bulli Tops, west of Princes Hwy
2.2 km south of Clive Bissell Drive
Mt Ousley, south of Mount Ousley Rd
Gwynneville, Gipps Rd overpass
Mt St Thomas, west of Springhill Rd

ADT

Springhill Rd
Bellambi Lane
Northern Distributor

Mt St Thomas, north of Masters Rd
Bellambi, east of Old Prices Hwy
North Wollongong, south of Princes Hwy

2.5%
0.5%
0.3%
0.3%
1.0%
1.5%
1.6%
1.9%
1.1%

AWD
AWE
2.6%
2.0%
0.6%
0.4%
0.3%
0.3%
0.3%
0.3%
0.9%
1.0%
1.5%
1.3%
1.5%
1.4%
1.9%
1.7%
1.1%
0.9%

Data source: ACIL Tasman

Further information on the mix of road freight vehicles is provided in Table
C4 below.
Table C4

Coal truck movements as a percentage of articulated vehicle movements
Light Vehicles

Road and Location

Rigid Vehicles
Percent

Articulated Vehicles

All trucks

Coal trucks

Total

Number

Number

% of total
trucks

Number

Number

Percent

Number

Percent

Bulli-Appin Rd,
Appin near Kings Fll
Bridge (2007)

7,148

87.50%

689

8.40%

337

4.10%

1,026

68.55%

8,174

Appin Rd north of
Prices HWY (2006)

7,909

82.40%

787

8.20%

897

9.40%

1,684

25.75%

9,593

Mt Ousley Rd at Mt
Pleasant (2007)

36,997

86.30%

2,286

6 5.3%

3,593

8.40%

5,879

6.43%

42,876

F6 Southern Fwy
north of Princes
Hwy interchange at
West Wollongong
(2007)

67,728

89.40%

4,325

5.70%

3,734

4.90%

8,059

6.19%

75,787

F6 Southern Fwy
south of Princes
Hwy near footbridge
(2007)

65,862

89.80%

3,727

5.10%

3,761

5.10%

7,488

6.14%

73,350

Masters Rd at
Mount St Thomas
(2007)

22,968

86.50%

1,481

5.60%

2,090

7.90%

3,571

11.05%

26,539

Springhill Rd at
Coniston (2008)

14,915

92.70%

617

3.80%

558

3.50%

1,175

41.40%

16,090

To/From PKCT

Data source: RTA, Port Kembla Coal Terminal Environmental Assessment, ACIL Tasman

Providing an overview of the traffic volumes presented in the tables above,
Figure C1 above shows a map of the route from West Cliff CPP to PKCT.
Figure C2 gives an overview of the total area in question, including the
proposed train line from Maldon to Dombarton.
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Traffic volume is particularly high on Mt Ousley Rd and the Southern Freeway.
This is reflected by high Average Daily Traffic counts. The proportion of coal
truck movement on total traffic volume on these roads is however lower
compared to any other road between Appin and PKCT, reflecting the large
background traffic in this area.
Furthermore, Table C4 shows that the proportion of coal trucks on these
roads as a percentage of total articulated vehicles. Coal trucks represent the
smallest proportion of truck movement on these roads. Hence, even with a
conversion from coal deliveries from road to rail, the traffic problems would
remain.
Many submissions on the Issues Paper for this study saw a MaldonDombarton line reducing the number of trucks on these roads. However, as is
evident in the traffic data in Table C3 and Table C4, the proportion of coal
trucks in the total traffic volume is low, even when one considers that a loaded
coal truck would have the impact on road use of several passenger vehicles.
This implies low relief on these roads if coal switched from road to rail.
Secondly, as discussed above, it is doubtful, unless government policies change,
whether the railway line will be used by the coal mine operator. The distance
between the West Cliff CPP and West Cliff Washery is still within the cost
effective range for truck loads (understood to be distances under 100km).
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Figure C2

Crash records involving trucks carrying coal on roads, 2005 2009

Data source: RTA data and personal conversation 12/2010

In order to gain an understanding of the possible benefits due to reduced
traffic incidents on these roads, the Road Transport Authority (RTA) New
South Wales provided ACIL Tasman with statistics which show all traffic
incidents related to coal loaded heavy vehicles. There have been 23 (towaway)
crashes involving coal trucks in the years from 2005 to 2009, comprising one
fatal crash, 8 injury crashes and 15 crashes that involved property damages on
the route from West Cliff CPP to PKCT. The data do not indicate who was
responsible for the accident, merely that a coal truck was involved. Figure C2
above shows the locations.
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The RTA only records crashes that conform to the national guidelines for
reporting and classifying road vehicle crashes. The main criteria are:
1.
2.
3.
4.

The crash was reported to the police
The crash occurred on a road open to the public
The crash involved at least one moving road vehicle
The crash involved at least one person being killed or injured or at least
one motor vehicle being towed away.

There were 716 crashes on the route between 2005 and 2009 28 . There may
also have been a number of non-towaway incidents which involved damage to
property and were not recorded in the statistics. The vehicle types involved
and number of crashes by vehicle type are shown in Table C5 below.
Table C5

Crashes by vehicle and type and number of crashes, 2005 to
2009

# Crash Type

Number of crashes

Percentage of total crashes

Car Crash

631

88.10%

Light Truck Crash

112

15.60%

Rigid Truck Crash

31

4.30%

Articulated Truck Crash

62

8.70%

90

(12.60)%

5

0.70%

(92)

(12.80)%

Emergency vehicle crash

6

0.80%

Motorcycle crash

31

4.30%

Pedal cycle crash

4

0.60%

Pedestrian Crash

4

0.60%

a

Heavy Truck Crash

Bus Crash
b

Heavy vehicle crash

a Rigid

or articulated truck

b Heavy

Truck or heavy bus, which would include coal trucks,

Data source: RTA, personal communication, Dec.2010

These categories are not mutually exclusive. That is, one crash may involve a
car, a light truck and a pedestrian, so would be counted once in each of these
categories. Therefore, the middle column cannot be summed to derive the
total number of crashes, which was 716.
The number of heavy truck crashes in the specified timeframe on the given
route is 90, being 12.6% of all crashes. Out of these, 12 crashes involved coalcarrying trucks, representing 13.3% of total heavy truck crashes and 1.7% of all
crashes in this time frame on this route. This compares to the estimate that

28

Southern Freeway, from Fowler's Rd in Dapto, to intersection with Mt Ousley Rd, thence
Mt Ousley Rd to intersection with Picton Rd, thence Picton Rd to Maldon Bridge Rd in
Maldon
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between 0.5% and 2.5% of ADT vehicle movements 29 on these roads involve
coal trucks. This suggests that coal vehicles are not responsible for a greater
proportion of accidents than their relative volume.

C.3

Coal truck movement - Gujarat NRE (GNRE)
No. 1 Mine

The Gujarat NRE (GNRE) No. 1 Mine is permitted to undertake mining
activities 24/7, however, they are currently carrying out mining activities only
on 6 days a week, not working on Sundays. Coal is delivered to PKCT during
daytime, departing from the mine between 6 am 5 pm. All deliveries are
currently made via Port Kembla Road.
There have been 3 crashes causing property damage and 2 crashes causing
injuries involving coal trucks in the timeframe from 2005 to 2009 around Port
Kembla Road. There is a potential benefit in decreasing crash incidents
involving coal trucks around this area, if coal delivery would switch from
trucks to trains (on the Illawarra line).
Table C6

Summary daily coal truck movements – GNRE to PKCT
Load

All Days

Total
Average

Weekdays

Total
Average

Weekends

Total
Average

Tonnes

% Loads
at night

Average
tonnes per
load

Total

Day

Night

Total

Day

Night

2,622

2,254

368

86,725

74,495

12,229

14%

33.1

94

81

13

3,097

2,661

437

14%

33.1

2,147

1,850

297

70,969

61,081

9,889

14%

33.1

98

84

14

3,226

2,776

449

14%

33.1

475

404

71

15,755

13,415

2,341

14%

33.1

79

67

12

2,626

2,236

390

14%

33.1

Data source: (Cardno Eppell Olsen, 2008)

Coal trucks from NRE 1 represent 30 per cent of all trucks on this road,
indicating a move from coal deliveries from road to rail would result in
decreased road traffic volume, reducing road use and the incidence of
accidents. However, because of the location of NRE 1 it seems unlikely that
this coal will move by rail to Port Kembla.

C.4

Growth scenarios

This study assumed the Bulli Seam output to remain constant to 2030.
However BHP Billiton has applied to expand the project’s output from its
current 7 Mtpa level to 10 Mtpa, all of which would travel to Port Kembla by

29

(see Table C3)
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road. This requires approval from the NSW Minister for Planning, which at
the time of writing had not been granted.

C.5

Conclusion

A new railway line between Maldon and Dombarton would not attract coal
related traffic from road unless there were changes in government policy. The
mining companies’ choices show that rail is a higher cost alternative for them.
BHP have stated their preference to stay with road even if the new line was
constructed, and NRE Gujarat have chosen not to use the railway that is
available (the Illawarra line) despite sufficient capacity on the line from its
mines southwards.
The above analysis shows that while coal trucks are very visible on the roads
coal freight is less than 3% of average vehicle movements, and the incidence of
accidents involving coal trucks is in line with the proportion of coal vehicles on
the roads, despite their bigger imprint on road use (longer stopping distances
and slower speeds up hills). We note that when it was in force SEPP
Infrastructure (2007) clause 73(4) specifically exempted Bulli Seam (West Cliff
and Appin collieries) and NRE 1 from the requirement to use rail for the
movement of their product 30 ; this may indicate reluctance to legislate the use
of rail freight for these mines in the future.
While any reduction in traffic on the relevant roads would reduce accidents,
congestion and environmental impact, there is no evidence that reduced traffic
will occur even with a Maldon-Dombarton rail line in place.
To reduce truck numbers, wider policies would be needed to encourage a
switch of road freight to this line and to the southern part of the Illawarra line.
A rationale for such policies is the external costs imposed by trucks
(greenhouse and other emissions, noise and the non-insured portion of
accident costs), which are usually higher per tonne than for trains:
•

•

30

a regulatory policy, requiring the use of rail, could be linked to planning
consents. Counter aruguments could be the high cost of building a new
washery, and higher transport costs (conveyer plus train)
a pricing policy may emerge in a few years under the reform to road user
charges being advanced under COAG (COAG Road Reform Plan). The
State Environmental Planning Policy (Infrastructure) 2007, Clause 73 paragraphs:

(3) Coal or coke hauled to the [Port Kembla Coal] terminal must be hauled there by rail, except
as provided by subclause (4).
(4) Coal or coke may be hauled to the terminal by road if it is delivered to the terminal:
(a) between 7.00 am and 6.00 pm on a day other than a Sunday or a public holiday, if it is
being delivered from any of the Appin, Avondale, Cordeaux, Dendrobium, Glenlee,
Gujarat NRE No 1 (formerly South Bulli) or West Cliff collieries, or
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new regime, replacing the current charges based on fuel excise and
registration, will be based on mass, distance and location. In particular,
charges will vary according to the costs trucks impose on particular roads
(location) which in principle would allow relatively high charges on Mt
Ousley which is expensive to maintain. It would also allow higher charges
to cover externalities such as higher emissions (but that may be achieved by
a carbon charge), noise and accidents (though the above analysis indicates
that the accident component of charges would not be large), and
congestion.
The consultants are not aware of moves to make such policy changes in the
short term. In the meantime, simply constructing a Maldon-Dombarton line
would make no difference to the truck problem.
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