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Foreword

Waterline is published by the Bureau of Infrastructure, Transport and Regional Economics
(BITRE) and provides information on container movements on both the wharf-side and the
landside of five Australian major port terminals: Brisbane, Sydney, Melbourne, Adelaide and
Fremantle. This Waterline covers port terminal activity up to the December quarter 201 3.

Waterline reports on trends in container handling productivity on the waterfront in Australia
as well as the cost of importing and exporting containers. It covers both the unloading of
container ships and the transport of containers from container terminals.

As part of the continual process of improving the accuracy of Waterline data this issue starts
the use of port authorities' data about rail movements to supplement data from stevedoring
companies in the computation of a number of landside of port indicators. Port authorities' rail
data are based on a port precinct model where counts of containers carried by rail include
both containers processed at “on dock” sidings and those dropped off/picked up by rail at
“near dock rail sidings and then moved by truck for the short distance to/from the terminal.
Previously containers handled through some "“near dock' facilities were counted as containers
moved by truck. This enhancement has led to revisions in rail and truck related landside of
port indicators.

This issue of Waterline was prepared in the Infrastructure and Surface Transport Statistics
Section by Dr Adam Malarz and llia Chibaev. For further information on this report please

phone (02) 6274 6008 or email maritime_stats@infrastructure.gov.au.

Gary Dolman

Head of Bureau

Bureau of Infrastructure, Transport and Regional Economics
Canberra

August 2014
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At a glance

Throughput

“Whole of port” TEUs exchanged at Australia’'s five container ports increased by
|.I per cent to a total of 3.6 million TEUs for the period July to December 2013 compared
to the previous year The per cent increase varied by container port: Adelaide increased by
[0.5 per cent, Brisbane by 2.8 per cent, and Sydney by 2.4 per cent. The measure declined
in Melbourne (-1.5 per cent) and Fremantle (-0.4 per cent);

The “whole of container terminal” measure of the number of ship visits increased by
.0 per cent to 2 077 ship visits in the period July to December 2013 compared to the
corresponding period in the previous year.

The "wharf-side of port” measure of the total number of containers handled counts
only containers transported in specialised container ships as reported by the three main
stevedoring companies. This measure increased by 0.2 per cent. About half of these
containers were larger, 40 foot containers;

While throughput at container ports in Australia is volatile over the short term partly due
to seasonality, container port throughput over a longer time period has grown faster than
GDRP Figure A.1 illustrates that over the period from 1993 to 2013, the GDP increase by
more than 90 per cent while container throughput grew by more than 270 per cent.

Figure A.l  Growth in container traffic compared to GDP growth (Ju-Dec 1993=100)
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Sources:  BITRE, Waterline (2013); ABS 5206.0 National Income, Expenditure & Product (series A2302459A).
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Improved rail throughput indicators

In this issue of Waterline, BITRE gives a more complete picture of rail throughput at Australia’s
container ports by incorporating rail throughput data from port authorities. Previously,
Waterline has reported rail throughput data captured by stevedoring companies, while
the remaining containers transported by rail from the port precinct have been captured in
the truck throughput figures. Figure A.2 shows the total rail throughput split between data
previously reported and new data from port precinct operations.

Figure A2 TEUs transported by rail in 2013
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Notes: Sydney port precinct data is not available.
Port precinct based estimate is given by ‘previous estimate’ + ‘new data captured’.
Sources:  BITRE estimates (2013).
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At a glance

Figure A.3  Rail share of containers transported on the landside in 2013
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Sources:  BITRE estimates (2013).

Figure A.3 shows how the new port authority data affects rail as a share of total landside
throughput. Generally the adoption of the port precinct approach of measuring rail container
throughput shows that rail represents a significantly higher share of the landside throughput
than what was previously reported using the previous approach. The extent of this difference
varies between ports, with Fremantle and Melbourne having the greatest difference between
throughput reported previously and whole of precinct rail throughput.

* Vi e
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Productivity

Productivity improved against all the traditional Waterline indicators, for July to
December 2013 compared to the same period in 2012, except for the “wharf-side of port”
measure of the ship rate which declined 5.6 percent. This can be attributed to a compensating
change in the crane intensity — the number of cranes working on a vessel on average. In
the period July to December 2013 the crane intensity declined by | 1% from 2.0 to 1.8, as
compared with the corresponding period in 2012

Australian container ports and overseas ports

Figure A4 shows estimates of “Average TEUs processed per hour a ship spent in berth” for
Australian and selected similar size overseas ports. Mongelluzzo (2013) estimated the indicator
for overseas ports.

Figure A4  Berth productivity: Australian and similar overseas ports
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Notes: Only overseas ports of similar size to the Australian container ports are selected for comparison.

2013 figures used for Australian ports.
Sources:  BITRE estimates and Mongelluzzo (2013).
Figure A4 shows that performance of five Australian container ports is comparable to similar
type and size foreign container ports.

Whole of Port productivity indicators

Average number of lifts per hour of stevedoring operation is estimated as the number of TEUs
exchanged divided by the total number of hours a ship was available to stevedores for loading
and unloading operations. This new indicator is a refinement of “average TEUs processed per
hour a ship spent in berth”. Between the September and December quarters of 2013:

* Viii ®



At a glance

* Average lifts per hour ships spent in berth declined from 38.8 in September quarter to
38.1 in December quarter 2013;

* Average lifts per stevedore's hour declined from 38.2 in September quarter to 37.2 in
December quarter 201 3.

Time of the day when trucks access container terminals

The total number of available truck timeslots in five ports increased by 5.6 per cent in
September to December 2013, as compared with the corresponding period of 2012. Similarly,
the number of truck slots used in September to December 2013 was 2.4 per cent more than
a year ago. Usage of off-peak and weekend truck timeslots remained constant in five ports at
51.4 per cent in September to December 2013 as compared to the previous year.

Port-interface cost

Historically, in Australia container handling costs have been declining while the general price
level across the economy (measured by the GDP deflator) has been increasing (Figure A.5).

The port interface cost index increased slightly during the period July — December 2013
except for the largest ship category. The movement in costs varied by ship size:

*  For small ships (5 000 to 20 000 GT) port interface costs increased by $4/ TEU for imports
and by $7/TEU for exports;

*  For medium size ships (35 000 to 40 000 GT) port interface costs decreased by $1/TEU
for imports and increased by $2/TEU for exports;

* For large size ships (50 000 to 55 000 GT) port interface costs decreased by $5/TEU for
imports and by $3/TEU for exports.

cixu
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Figure A5 Port interface cost indices compared to the GDP deflator
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Abbreviations and terms

ABS
ACCC
BITRE

DP World

Five ports

GT
Infrastructure
n.a.

Mins

Pbm

PICI

Qtr

TAS

TEU

UCC
VBS

Australian Bureau of Statistics

Australian Competition and Consumer Commission
Bureau of Infrastructure, Transport and Regional Economics
Dubai Ports World

Refers to the aggregation of the following major container terminals at the
five mainland capital city ports:

e Fisherman Island (Brisbane),
* Brotherson Dock, at Port Botany (Sydney),

* Swanson Dock (Melbourne), Appleton and Victoria Dock for
“whole of dock”

* Flinders Adelaide Terminal at Outer Harbor/ Pelican Point (Adelaide);
and

* North Quay in the “Inner Harbour” on the Swan River (Fremantle)
Gross Tonnage, formerly known as Gross Registered Tonnage (GRT)
Department of Infrastructure and Regional Development

Not applicable

minutes

Per berth metre

Port Interface Cost Index

Quarter

Trucks appointments system (used by Hutchison Ports Australia to
schedule trucks at a container terminal). Similar to the VBS system which
is used by DP World and Patrick

Twenty-foot equivalent unit
Truck turnaround time
Unitized Cellular Container ship; a type of specialised container ship

Vehicle Booking System (used by DP World and Patrick to schedule
trucks at a container terminal). Similar to the TAS system which is used by
Hutchison Ports Australia

cxiu
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CHAPTER |

Measures of container terminal
throughput

Overview

Chapter | of Waterline presents in a consolidated format all container port throughput
indicators. The indicators are in three groups—wharf-side, landside and whole of container
terminal.

There are four wharf-side quarterly throughput indicators (previously reported in Chapter 2
of Waterline):

] UCC ships handled, as reported by stevedores

.2 Total containers handled by stevedores

l.3 Total TEUs handled by stevedores

|4 40-foot containers as per cent of all containers handled.
There are eleven landside quarterly throughput indicators:

[.5 Number of trucks used in VBS/TAS operations

[.6 Total number of containers transported by trucks and ralil
|.7 Total number of containers transported by trucks
1.8 Number of containers by rail

1.9 Total number of TEUs transported by trucks and rail
.10 Total number of TEUs transported by trucks
[0 Number of TEUs by ralil.

At the whole of container terminal level, using data from port authorities, there are two
quarterly throughput indicators:

[.12 Total number of container ship visits, as reported by Port Authorities
[.13  40-foot containers as per cent of all containers exchanged.

At the whole of port level, using data from port authorities, there are seven six-monthly
throughput indicators:
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[.14  Total cargo throughput

[.15 Non-containerised general cargo throughput
[.16  Total number of TEUs exchanged

[.17 Number of TEUs: Full import

[.18 Number of TEUs: Empty import

[.19 Number of TEUs: Full export

1.20 Number of TEUs: Empty export.

Indicators of these three groups are presented separately for Brisbane, Sydney, Melbourne,
Adelaide and Fremantle, as well as for the five ports as a whole.

Container terminal

The movement of containers from/to the container ship takes place on a wharf or pier known
as a container terminal. Unlike a traditional wharf, a container terminal needs a large area
adjoining the wharf for storing containers. The containers are placed in stacks of two, three or
more and are kept there until they are moved away by truck or train for unloaded containers,
or loaded onto a ship, from the container terminal. While in the terminal, the containers are
the responsibility of a stevedoring company.

Stevedoring

The term stevedore can refer to a company which manages the operation of loading or
unloading a ship. In Australia the people who work on the waterfront are referred to as
waterside workers or stevedores. A stevedoring company typically owns equipment used
in the loading or discharging operation and hires labour for that purpose. A stevedoring
company also may contract with a terminal owner to manage all terminal operations. Many
large container ship operators have established in-house stevedoring operations to handle
cargo at their own terminals and to provide stevedoring services to other container carriers.
In Australia, there are three major stevedoring companies: Patrick, Dubai Ports World and
Hutchison Ports Australia.

Wharf-side throughput measures

Measures of throughput at the wharf-side relate only to containers moved by stevedoring
companies from/to UCC ships at the container terminals.

Indicator 1.1 UCC ships handled, as reported by stevedores

Only fully cellular ships, or Unitized Cellular Container (UCC) ships, are included in this
indicator: Normally these purpose built container ships are equipped with 40-foot cell guides
below deck as a minimum requirement.
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Indicator 1.2 Total containers handled

This is the total number of containers lifted on/off UCC ships. These counts are not
standardised to account for different container sizes. Thus one 20-foot container and
one 40-foot container are counted as two containers.

Indicator 1.3 Total TEUs handled

This indicator is derived from the total containers handled, taking into account different sizes
of containers.

TEU stands for “Twenty-foot equivalent unit”, a universally recognised measure of containers
which converts containers of different sizes into standardised twenty-foot units. For example, a
20-foot container equals one TEU, and a 40-foot container is converted to two TEUs.

Indicator 1.4  40-foot container as per cent of all containers handled

This is the number of 40-foot containers as a percentage of all containers handled.

Landside throughput measures

Indicator 1.5  Number of trucks used in VBS/TAS operations

This is the count of trucks processed through either the vehicle booking system (VBS) or the
truck appointments system (TAS). This count excludes trucks that perform bulk runs of empty
containers between the container parks and container terminals. This indicator counts trucks
on a round trip. That is, a truck entering a container terminal and the same truck exiting the
container terminal is counted as one truck.

Indicator 1.6 Total number of containers transported by trucks and rail

This indicator includes the total number of containers transported in all modes on the landside,
either by trucks or by rail. Counts of containers in this indicator are further broken down into
Indicator 1.7 (containers moved by trucks) and Indicator I.8 (containers moved by rail).

Indicator 1.7  Total number of containers transported by trucks

This indicator includes the total number of containers transported by trucks including VBS/
TAS trucks and bulk runs trucks. This indicator is computed using a combination of data from
stevedores and from port authorities.

Indicator 1.8~ Number of containers by rail

This indicator counts the total number of containers carried by rail in or out of a container
terminal is based on data provided by each container port authority. This indicator includes
containers processed at “on dock” and those handled through “near dock” rail sidings."On
dock’ refers to situations where the rail siding is on dock in a container terminal. In contrast,
“near dock’ rail sidings are in the neighbourhood of the container terminal but not on the
dock.
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Indicator 1.9 Total number of TEUs transported by trucks and rail

This indicator includes the total number of TEUs transported by VBS/TAS trucks, bulk run
trucks, and by rail. Counts of TEUs in this indicator are further broken down into Indicator |.10
(TEUs moved by trucks) and Indicator I.11 (TEUs moved by rail).

Indicator 1.10  Total number of TEUs transported by trucks

This indicator includes the total number of TEUs transported by trucks including VBS/TAS
trucks and bulk runs trucks. This indicator is computed using a combination of data from
stevedores and from port authorities.

Indicator |.11  Number of TEUs by rail

This is a count of the total number of TEUs carried by rail in or out of a container terminal
based on data provided by each container port authority. This indicator includes TEUs
processed at “on dock’ and those handled through “near dock” rail sidings.”“On dock” refers to
situations where the rail siding is on dock in a container terminal. In contrast, “near dock’ rail
sidings are in the neighbourhood of the container terminal but not on the dock.

Whole of container terminal throughput

Indicator 1.12  Total number of container ship visits

This is a count of all UCC ships that visited and exchanged containers at the container
terminal. Table 1.7 summarises ship visits by size of ship and by container port.

Indicator 1.13  Total number of containers (lifts) exchanged

This indicator is estimated using Indicator |.4 (percentage of 40-foot containers) and total
number of TEUs exchanged reported by ports.

Whole of port throughput

Indicator 1.14  Total cargo throughput

This is the weight, measured in tonnes, of all container and non-container general cargoes
that passed through the port.

Indicator 1.15 Non-containerised general cargo throughput

This is the weight of non-container general cargoes processed through a port. Non-
container general cargo refers to break bulk commodities including machinery, iron and
steel products, timber; paper and timber products and other general cargoes. It does not
include bulk cargoes.

Indicator 1.16  Total number of TEUs exchanged

This is a count of TEUs, exchanged through the port. This count is further broken down
into Indicators 1.17 to 1.20.

.4-
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Indicator 1.17  Full import TEUs

This is a count of full containers in TEUs imported (unloaded) at the port.
Indicator 1.18 Empty import TEUs

This is a count of empty containers in TEUs imported (unloaded) at the port.
Indicator 1.19  Full export TEUs

This is a count of full containers in TEUs exported (loaded) at the port.
Indicator 1.20  Empty export TEUs

This is a count of empty containers in TEUs exported (loaded) at the port.
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Figure 1.1 TEU throughput by container port:Wharf-side of port
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Figure 1.2 TEU throughput by container port: Landside of port
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Figure 1.3 TEU throughput by container port:Whole of port
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Adelaide (2013) and Fremantle Port Authority (201 3).
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Figure 1.4  Container terminal traffic: Number of UCC ships handled
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Notes: The data contained in this figure relates to Indicator |.| as defined in the explanatory notes and Table 1.1 to 1.6.
Sources:  DP World (2013), Flinders Adelaide Container Company (2013), Hutchison Ports Australia (2013) and Patrick
(2013).
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Figure 1.5 Container terminal traffic: Number of trucks used in VBS/TAS operations
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Figure 1.6  Containers by rail as per cent of containers on the landside
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Table 1.7 Container terminal throughput: Container Ship Visits by Port

Brisbane Sydney Melbourne Adelaide Fremantle Total
Gross Tonnage January—December 2013
5000-20 000 GT 216 163 112 0 50 541
20 001-35000 GT 67 172 156 36 3 434
35001-40 000 GT 172 208 224 83 108 795
40 001-50 000 GT 246 294 318 135 137 130
50001 and above GT 255 288 299 72 188 I 102
All ship sizes 956 I 125 I 109 326 486 4002

Sources:  Port of Brisbane Pty Ltd (2013), Sydney Port Authority (2013), Port of Melbourne Corporation (2013), Port of
Adelaide (2013) and Fremantle Port Authority (2013).
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CHAPTER 2

Measures of container terminal
productivity

Overview

Starting with this issue, Chapter 2 of Waterline presents in a consolidated format all container
terminal productivity measures which were previously located in different chapters. As for
Chapter |, the indicators are in three groups—wharf-side, landside and whole of container

terminal.

Seven quarterly wharf-side productivity indicators are covered:

2.1
2.2
2.3
2.4
2.5
2.6
2.7

Crane rate — containers per hour

Elapsed labour rate — containers per hour

Ship rate — containers per hour

Crane rate — TEUs per hour

Elapsed labour rate — TEUs per hour

Ship rate —TEUs per hour

Throughput pbm (containers per berth metre).

The following four quarterly landside productivity indicators are reported for trucks involved
in VBS/TAS operations. Bulk runs trucks are not included in calculating these indicators:

2.8
2.9
2.10
2.1

Containers per truck
TEUs per truck
Average truck turnaround time

Average container turnaround time.
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Twelve indicators are reported for whole of container terminal productivity.

2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
2.21
2.22
2.23

Median of ship turnaround time

95th percentile of ship turnaround time

Number of ships waited in anchorage for more than 2 hours
Per cent of ships waited in anchorage for more than 2 hour
Average waiting time in anchorage

Median of waiting time in anchorage

Total time ships spent in berth

Average TEUs per hour ship spent in berth

Average lifts per hour ship spent in berth

Total time ships available to stevedore

Average lifts per hour of stevedoring operation

Average lifts per berth visit.

The chapter presents these indicators for Brisbane, Sydney, Melbourne, Adelaide, Fremantle
and Five ports, where Five ports are aggregations of data for the five capital city container
terminals.
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Chapter 2 * Measures of container terminal productivity

Wharf-side productivity measures

Measures of productivity on the wharf-side of a container terminal relate only to containers
moved by stevedoring companies from/to UCC ships at that container terminal.

Indicator 2.1 Crane rate — containers per hour

This is computed as the total number of containers handled divided by the total elapsed crane
time (see details in Box ). This indicator is interpreted as a proxy measure for the productivity
of capital at a container terminal.

Box I: Elapsed Crane Time

This is the crane time allocated by the stevedore to work on a container ship, assuming the
container ship is ready for loading or unloading. It is computed as the total allocated crane
hours, less operational and non-operational delays such as:

* No labour allocated
* Closed-port holiday
* Port-wide industrial stoppage

e Total crane time spent handling break-bulk cargo and containers that require manual
intervention, e.g. use of wires, chains, non-rigid spreaders or other handling gear

* Award or enterprise agreement breaks as applicable

e Adverse weather

* Delays caused by the ship or its agent

» All breakdowns, including spreader changes

*  Other equipment breakdowns which stop crane operations

e Booming up for passing ships

e Handling hatch covers

* Cage work and lashing/unlashing where crane operations are affected
* Crane long-travelling between hatches and crossing accommodation

* Labour withdrawn without operator’'s agreement including enterprise agreement related
industrial stoppages

e Overdimensional containers requiring additional (rigid) spreader
* Spreader changes
*  Waiting for export cargo

* Defective ship's gear (e.g. jammed twist-locks, broken cell guides, ballast pumps unable
to maintain list/trim).
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Indicator 2.2 Elapsed labour rate — containers per hour

This indicator measures labour productivity at a container terminal and is computed as the
number of containers handled divided by the total elapsed labour time (see details in Box 2).
Sometimes this measure is reported as the "'ship working rate”.

Indicator 2.3 Ship rate — containers per hour

This is the average number of containers moved on or off a ship in an hour. Generally, this
indicator measures the combined stevedoring productivity of capital and labour.

Indicator 2.4 Crane rate — TEUs per hour

This is similar to Indicator 2.1 after converting containers to TEUs.

Indicator 2.5  Elapsed labour rate — TEUs per hour

This is similar to Indicator 2.2 after converting containers to TEUs.

Indicator 2.6 Ship rate — TEUs per hour

This is similar to Indicator 2.3 after converting containers to TEUs.

Indicator 2.7  Throughput pbm (containers per berth metre)

This is the number of containers through a container terminals divided by the length (in
metres) of berths. At a container terminal it measures the intensity of use of the terminal
container handling facility.

Box 2: Elapsed Labour Time

This is the time elapsed between labour first boarding a container ship and labour last
leaving the ship, less any time when the labour has not worked for whatever reasons
including non-operational delays such as:

* No labour allocated to ship

e Closed-port holiday

* Port-wide industrial stoppage

* Break bulk and containers that require manual interventions, e.g. use of wires, chains,
non-rigid spreaders or other handling gear.

Landside productivity measures

These indicators relate to the performance in processing containers through the |-stop Vehicle
Booking System (VBS) by Patrick and DP World, or through the Truck Appointment System
(TAS) by Hutchison Ports Australia. They do not include the performance of bulk runs trucks.

Indicator 2.8  Containers per truck

Count of containers processed through the VBS/TAS systems divided by the total number of
VBS/TAS trucks used.
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Chapter 2 * Measures of container terminal productivity

Indicator 2.9  TEUs per truck

Count of TEUs through the VBS/TAS systems divided by the total number of VBS/TAS trucks
used. In contrast to Indicator 2.8, this indicator measures the truck efficiency in a standard unit,
aTEU, and thus takes into account the different sizes of containers.

Indicator 2.10  Average truck turnaround time

The indicator measures the time lapsed from when the truck enters the gate of a container
terminal to the time when the truck exits the gate.This measure does not include the time
the truck waits outside the gate of a container terminal. It also excludes time for Australian
Quarantine and Inspection Service inspections. This is a measure of stevedoring efficiency
and shows how fast (expressed in minutes) a stevedoring company processes a truck at a
container terminal.

Indicator 2.11  Average container turnaround time

This is as the "“average truck turnaround time" (Indicator 2.10) divided by “average containers
per truck” (Indicator 2.8). It is a measure of the stevedoring efficiency in handling containers
at a container terminal.

Container turnaround time improves (that is, it goes down) if either the truck utilisation rates
improve, implying that the number of containers per truck increases, or the container terminal
is faster in processing each truck.

Whole of container terminal measures

Indicator 2.12  Median of ship turnaround time

This is the median of the time (in hours) a container ship is in a port. It is the time that lapses
from the time a ship enters a port to the time a ship leaves the port.

Indicator 2.13  95th percentile of ship turnaround time

The 95th percentile indicates that for 95 per cent of the ships, the turnaround time is below
the value of the indicator. Conversely, for 5 per cent of the ships, the turnaround time is above
the value of the indicator.

Indicator 2.14  Number of ships waited in anchorage for more than 2 hours

This indicator provides the number of container ships, as reported by port authorities that, at
the ships’ first time entry, waited for longer than 2 hours for port entry clearance. Delay before
entering a port usually results from the geography-specific situation of a port and may also be
caused by operational reasons, both at the terminal or ship or both.

Indicator 2.15  Per cent of ships waited in anchorage for more than 2 hours

This is the number of container ships in Indicator 2.14 as a per cent of the total number of
container ships that visited the container terminal in the period.
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Indicator 2.16  Average waiting time in anchorage

This is the average time (hours) ships have waited in anchorage. Only ships that waited for
port entry clearance for two hours or more are included in the calculation. The indicator
shows gross delay. Breaking the data down so as to differentiate between port and non-port
factors causing delays may breach commercial confidentiality.

Indicator 2.17 Median of waiting time in anchorage

This is the median of time (hours) ships have waited in anchorage. Only ships that waited for
port entry clearance for two hours or more are included in the calculation.

Indicator 2.18 Total time ships spent in berth

This is the total hours spent in berth by all dedicated container ships that exchanged containers
at that port. The time a ship spends in berth is the elapsed time between the time a ship
arrives at berth and the time of its departure from berth. Port authorities report the berth
time as a “‘gross value” including all times spent by a ship at berth such as time for loading/
unloading containers, for maintenance and supply operations, or waiting for labour or suitable
weather.

Indicator 2.19  Average TEUs per hour ship spent in berth

This is the total TEUs lifted on/off dedicated container ships (UCC) divided by the total time
ship spent in berth (Indicator 2.18). The indicator is strongly influenced by changes in average
number of TEUs exchanged per visiting ships and by the mix of ship sizes during the period.
The average number of TEUs exchanged also varies seasonally and cyclically.

Indicator 2.20  Average lifts per hour ship spent in berth

This indicator is similar to Indicator 2.19 whereas the total crane lifts (containers handled) is
used in calculating the indicator rather than the number of TEUs.

Indicator 2.21  Total time ships available to stevedores

This is the total time (in hours) when ships can be loaded or unloaded.

Indicator 2.22  Average lifts per hour of stevedoring operation

This is the total number of crane lifts (containers handled) divided by the total time actually
spent by stevedores in loading and unloading containers.

Indicator 2.23  Average lifts per berth visit

This is the number of crane lifts (containers handled) divided by the number of berth visits of
dedicated container ships (UCC).
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Chapter 2 * Measures of container terminal productivity

Figure 2.1  Wharf-side crane rate
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Figure 2.2 Wharf-side elapsed labour rate
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Chapter 2 * Measures of container terminal productivity

Figure 2.3 Wharf-side ship rate
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Figure 2.4  Productivity in five ports: Comparison of wharf-side rates
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Figure 2.5 Average TEUs per truck on landside of container terminals
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Figure 2.6  Average container turnaround time on landside of container terminals
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Figure 2.7 Longest and shortest truck turnaround time in five ports
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Figure 2.8  Longest and shortest container turnaround time in five ports
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Figure 2.9  Average number of lifts per hour a ship spent at berth
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Figure 2.10 Average number of lifts per berth visit
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CHAPTER 3

Timeslots for trucks at container
terminals

Overview
This chapter reports on two main indicators:

I. The number of truck booking or appointments timeslots available at a container terminal

2. The number of truck booking or appointments timeslots used at a container terminal

The data is derived from the Vehicle Booking System (VBS) used by Patrick and DP World, and
Hutchinson Ports Australia’s Truck Appointments System (TAS). An important use of these
statistics is to monitor the time of day and week when trucks access the container terminals to
pick up or deliver containers. For this reason the count of slots available and used are provided
for the following windows:

Monday to Friday Day: 6:01 AM to 6:00 PM

Monday to Friday Evening: 6:01 PM to 12:00 Midnight
Monday to Friday Night: 12:01 Midnight to 6:00 AM
Saturday Day: 6:01 AM to 6:00 PM

Saturday Evening: 6:01 PM to 12:00 Midnight
Saturday Night: 12:01 Midnight to 6:00 AM

Sunday Day: 6:01 AM to 6:00 PM

Sunday Evening: 601 PM to 12:00 Midnight

Sunday Night: 12:01 Midnight to 6:00 AM

The stevedores at the five container terminals do not have identical day, evening and night
shifts. Thus data has been adjusted to fit into these standardised work shifts for comparative
purposes.
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Indicator 3.1 Number of truck timeslots available

Stevedoring companies make available a number of truck timeslots at various times in each
day, based on the deployment of container handling equipment. The main factors affecting
the availability of truck timeslots are the volume of containers to be processed, and terminal
resources available to process containers. When shipping schedules and container volumes
demand extra resources, additional labour and extra equipment can be deployed to the
landside of a container terminal and extra available timeslots are advertised normally one or
two days in advance.

Indicator 3.2 Number of timeslots actually used

This is the count of timeslots actually used by trucks

Indicator 3.3  Timeslots used by trucks in all off-peak periods as per cent of total
timeslots used at container terminals

This indicator; derived from Indicator 3.2, gives the count of timeslots used by trucks during the
off-peak period as a per cent of all timeslots used. The off-peak period is defined as all time
periods except Monday to Friday 6:01 AM to 6:00 PM.

Results for this indicator are presented in Figure 3.1.The indicator is further divided up into
Monday to Friday off-peak usage (Indicator 3.4) and week-end usage (Indicator 3.5).

Indicator 3.4  Timeslots used by trucks in Monday to Friday off-peak periods as per cent
of total timeslots used

This indicator; is derived from Indicator 3.2, gives a count of timeslots used by trucks during the
Monday to Friday off-peak period as a per cent of all timeslots used. Results for this indicator
are presented in Figure 3.2,

Indicator 3.5  Timeslots used by trucks on Saturday and Sunday as per cent of total
timeslots used

This indicator; is derived from indicator 3.2, gives a count of timeslots used by trucks during the
Weekend (Saturday to Sunday) as a per cent of all timeslots used. Results for this indicator are
presented in Figure 3.3.

Indicator 3.6  Average TEUs handled per VBS/TAS truck timeslot

This indicator is a measure of the intensity of usage of timeslots. It is an estimate of the
number of TEUs handled per truck timeslot used. The indicator increases as opportunities
for triangulation and twin jobs increase at a container terminal. Results for this indicator are
presented in Figure 3.4.
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Figure 3.1  Timeslots used by trucks in off-peak periods Monday to Friday
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Figure 3.2 Timeslots used by trucks on Saturday and Sunday
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Figure 3.3  Timeslots used by trucks in all off-peak periods
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Figure 3.4  TEUs processed per timeslot used by trucks at container terminals
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CHAPTER 4
Port interface cost index

Overview

The port interface cost index (PICI) provides a measure of shore-based shipping charges
which approximate costs of carting containers through Australia’'s mainland major city ports.
The PICl is based on an indicative approach; that is, the index is not an average of all charges,
but is based on those typically charged by service providers in most instances. The PICl is
computed as a national average (Table 4.6) taking into account the port fees and charges for
imports and exports of containers at the five major container ports (Table 4.1 to 4.5).

What PICI measures

The PICl is a measure of shore-based shipping costs or charges for containers moved through
mainland capital city ports. These are called “shore-based” because they are that part of the
charges paid by importers and exporters of containers which are directly related to the
activity which occurs in the port and on the wharf. They do not include the total price for
importing or exporting goods carried in containers paid by customers to customs brokers and
freight forwarders. The index is a measure of the movements in costs to users of waterfront
and related services and, signals whether the cost is increasing or decreasing. The waterfront is
defined as the interface between seaports and land transport, hence the term port interface
cost index. Port interface costs are estimated for standard representative ships.

The port interface cost index is based twenty indicators which fall in four main groups:

a. Parameters used in computing the index
b. Ship based charges;
c. Cargo based charges; and

d. Other charges, namely: Stevedoring costs; Customs brokers' fees; Road transport costs.
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Chapter 4 ¢ Port interface cost index

Parameters used in computing the index

These parameters enable the PICI charges to be estimated on a per TEU basis for these typical
ships.

Indicator 4.1  Ship size

The port interface costs vary by ship size.

Ship size is the total internal capacity of a ship often referred to as Gross (Registered) Tonnage.
The PICI has as its starting point the estimation of parameters for three typical sizes of
container ships.

e 9991 GT ship represents all ships of sizes ranging from 5 000 to 20 000 GT
e 37 394 GT ship represents all ships of sizes ranging from 35 000 to 40 000 GT
e 53 324 GT ship represents all ships of sizes ranging from 50 000 to 55 000 GT

Indicator 4.2 Average TEUs exchanged
This is the sum of indicator 4.3 and Indicator 4.6.

Indicator 4.3  Average TEUs Full (or loaded)
This is the sum of indicator 4.4 and Indicator 4.5.

Indicator 4.4  Average TEUs Full inwards (or imports)

This is the sum of full (or loaded) import containers converted to standardised twenty foot
equivalent units for moved into a port by ships in a GT range, divided by the number of unique
ships in the GT range for the given period.

Indicator 4.5  TEUs Full outwards (or exports)

This is the sum of full (or loaded) export containers converted to standardised twenty foot
equivalent units moved out of a port by ships in a GT range, divided by the number of unique
ships in the GT range for the given period.

Indicator 4.6~ Empty TEUs

This is the sum of empty import and empty export containers converted to standardised
twenty-foot equivalent units that are moved into and out of a port by ships in a GT range,
divided by the number of unique ships in the GT range for the given period.

Indicator 4.7  Average number of port calls by ships in the GT range

This is the total number of ship calls to a container port by ships in the GT range, divided by
the number of unique ships in the GT range for the given period.

Indicator 4.8  Average elapsed berth time for ships in GT range

This is the total number of elapsed berth time in hours for ships in the GT range, divided by
the number of ship visits in the GT range for the given period. A ship’s elapsed berth time
(hours) is the time between a ship’s arrival at berth, and a ship’s departure from berth.

These parameters are summarised at the table of each of Tables 4.1 to 4.5 for each container
port.
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Ship based charges ($ per ship visit)
Indicator 4.9  Total ship-based charges by ship visit
Ship-based charges are the charges ship owners pay for a port visit by the ship.

Indicator 4.10  Total ship-based charges for handling empty containers

This is also a summary cost indicator for the port. It is computed as the sum of wharfage,
harbour dues, berth charges and channel fees charged per empty TEU multiplied by the
average number of empty TEUs exchanged.

Ship based charges ($ per TEU)

Indicator 4.11  Conservancy

Conservancy charges are navigation service charges levied by the government of the state in
which the port is situated.

Indicator 4.12  Tonnage

Tonnage charges are based on the Gross Tonnage of the ship—port service charges levied by
the port authority.

Indicator 4.13  Pilotage

Pilotage charges cover services for piloting the ship. A pilot is a mariner who guides ships
through dangerous or congested waters, such as harbors or river mouths. Pilots are expert
ship handlers who possess detailed knowledge of local waterways.

Indicator 4.14 Towage

Towage charges are levied by the operator of a tugboat—a boat that manoeuvres vessels by
pushing or towing them.

Indicator 4.15 Mooring, unmooring charges

These relate to the services provided to moor —make fasten (a ship, for example) by means
of cables, anchors, or lines—or to unmoor—to loosen (a ship) from moorings or anchorage.
These charges can be levied either by the port authority, stevedoring company or other
service providers

Indicator 4.16  Total ship-based charges per TEU

The total costs are the sum of the ship-based charges in Indicators 4.1 1 to 4.15.
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Cargo based fees and charges ($ per TEU)

Each of these fees and charges are discussed only once in the text below. They are however,
listed separately for imports and exports in Tables 4.2 to 4.6.

Indicator 4.17 Cargo based:Wharfage

Wharfage is the charge assessed against cargo or merchandise, vessel's stores, fuel and supplies
for passage on, over, under or through any wharf, pier, or bank controlled by a port authority.
Wharfage is also charge for cargo passing between ships or overside ships (to or from barge,
lighter or water) when berthed at a wharf, pier or bank controlled by the port authority.

Indicator 4.18 Cargo based: Harbour dues

These are monies that a ship owner must pay to a port authority for keeping a ship in a
harbour. The amount of money charged is usually based on the volume of cargo the ship is
carrying.

Other cargo based charges ($ per TEU)

Indicator 4.19  Other charges: Stevedoring charge

Stevedoring charges are the charges levied by stevedoring companies for handling containers.
They are estimated for Australia each year by the Australian Competition and Consumer
Commission (ACCC) which monitors their price. The stevedoring costs are taken from the
ACCC's annual report on the stevedoring industry.

Indicator 4.20 Other charges: Customs broker fees

These are the fees charged by customs brokers for the administrative costs associated with
organising the import and export of containers for a representative consignment.

Indicator 4.21  Other charges: Road transport charges

Transport charges are estimates of what transport companies charge for transporting a
container to or from the wharf from/to the metropolitan area of the capital city in which the
port is situated. These charges are estimated for a representative transport distance.

Indicator 4.22  Total fees and charges ($/TEU)

This is the sum of ship-based charges per TEU, the cargo-based charges per TEU, and the other
cargo-based charges per TEU. These costs enable the calculation of the national PICI measured
in current and constant prices in dollars per TEU. These are computed separately for imports
and exports in Tables 4.2 to 4.6.
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Indicator 4.23  Port’s share in national index

These shares are used in computing the national PICI and they are computed for exports and
imports separately as follows.

For each port compute the port shares for imports:

a. Compute PICI (port k, imports) is given by the average (total) port interface cost for
imports (indicator 4.22) times the total TEUs imported through the port (indicator 4.4);

b. Compute PICI (5 ports, imports) is the sum PICI (Brisbane, imports), PICI (Sydney,
imports), PICI (Melbourne, imports), PICI (Adelaide, imports), PICI (Fremantle, imports);

c. Then share (port k, imports) = PICI (port k, imports)/ PICI (5 ports, imports).
Similarly for each port compute the port shares for exports:
d. Compute PICI (port k, exports) is given by the average (total) port interface cost for
exports (indicator 4.22) times the total TEUs imported through the port (indicator 4.5);

e. Compute PICI ( 5 ports, exports) is the sum PICI (Brisbane, exports), PICI (Sydney,
exports), PICI (Melbourne, exports), PICI (Adelaide, exports), PICI (Fremantle, exports);

f. Then share (port k exports) = PICI (port k, exports)/ PICI (5 ports, exports).
Indicator 424 National Port Interface Cost index for ships in GT range

The national port interface cost indexes are the main outputs of the PICI calculations. These
indexes are computed separately for imports and exports and for each of the ship GT ranges
monitored in Waterline:

* 5000 to 20 000 GT
¢ 35000 to 40 000 GT
¢ 50000 to 55 000 GT.

The national PICI for ships in a GT range is the national average cost per TEU. From BTCE
(1993) this is a weighted average of individual port estimates computed as follows, taking
imports shipped in ships in the 5 000 to 20 000 GT as an example.

Now let TC,,, . TC, |, . TCy 1 TCy  TCy, respectively stand for the sum of ship-based,

cargo-based and other fees and charges on each TEU of imports transported to a Brisbane
port (Br), Sydney port (Sy), Melbourne port (Mel), Adelaide (Ad) and Frematle (Fr) for ships
in the 5 000 to 20 000 GT range.

Then PICI for imports shipped in ships in the 5 000 to 20 000 GT
- bI*TCBnM * bZ*TCSy,M + bB*TCMe\,M + b4*TCAdM + bS*TCFhM

The shares bl, b2, b3, b4, b5 are as computed in indicator 4.23. Note that these shares are
different for imports and exports.
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Figure 4.1  Port Interface Cost Index for container imports and exports, by ship size
1 200 Exports: PICI in constant 2013 prices
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BITRE estimates based on data in Tables 4.1 to 4.5 and data from ABS (201 3).
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APPENDIX A

Supplementary information about
Australia’s major container ports

This appendix presents maps and supplementary information such as facilities and services
at the five major Australian container ports.
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Appendix A ¢ Supplementary information about Australia’s major container ports

Brisbane (Fisherman Islands Terminals)

The Port of Brisbane is managed and developed by the Port of Brisbane Pty Ltd, under a 99-
year lease from the Queensland Government.

Dockside

Stevedores. The map shows the DP World, Patrick and Hutchison Ports Australia
terminals. Some containers are also handled by Australian Amalgamated Terminals (AAT),
who provides a multi-purpose, multi-user facility that is based at Berths |3, to the west of
the DP World container yard.

Berths. DP World operates from container berths 4—7. The Patrick container berths
are 8—10. The Hutchison berths are Berth || and (in the second-phase development)
Berth 2.

Equipment. DP World has 6 cranes, including 2 post-Panamax cranes and 2 Super post-
Panamax cranes. Patrick has 5 cranes, consisting of 3 Panamax cranes and 2 post-Panamax
cranes; in addition, Patrick has 27 automated straddle carriers. Hutchison’s first phase
development includes 2 post-Panamax cranes and 6 automated stacking cranes.

Road

Road access to the area is via the bridge to Fisherman Islands, over the Captain Bishop
Bridge. Access to the DP World and Patrick terminals is via Port Drive or Lucinda Drive/
Bishop Drive/Curlew Street; access to the Hutchison terminal is via Curlew Street.

Rail

Facilities. An intermodal facility is provided on Fisherman Islands — the Brisbane Multimodal
Terminal. Train lengths of up to 850 metres are permitted. Containers are shifted by road
between that terminal and the container terminals. In that context, rail access is classed as
having “near-dock’ facilities.

Services. Scheduled rail services to the Brisbane Multimodal Terminal include:

Long-haul:

- bulk trains from West Moreton (coal) and from western Queensland (grain)—both via
narrow gauge;

- on a seasonal basis, containers are brought by (narrow-gauge) trains from Goondiwindi
and Dalby (carrying cotton), for export;

- reefer containers containing meat from northern abattoirs are brought by (narrow-
gauge) trains;

- some containers are taken from Fisherman Islands—the presumption is that they are
mainly empty containers;

- there are no scheduled standard-gauge container trains.

National rail connections. Dual narrow and (national) standard gauge tracks are installed
between Fisherman Islands and the interstate/intrastate intermodal terminal at Acacia
Ridge.

o7|¢
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Appendix A ¢ Supplementary information about Australia’s major container ports

Sydney (Container Terminals at Port Botany)

Port Botany is managed by NSW Ports Consortium, which has a 99-year lease of the State-
owned assets at the port.

Dockside

Stevedores. The three container terminals at Port Botany are served by the stevedores
Patrick, DP World and Hutchison (Sydney International Container Terminals Pty Limited,
SICTL).

Berths. Patrick operates from berths 7-9; the stevedore will operate a fourth berth in
future at the Knuckle, to the west of its existing berths. DP World's three berths are
numbered 10—12. Hutchison has three operational berths (1-3), with berths 4 and 5 to
be added in the future.

Equipment. DP World equipment includes 3 twin-lift quay cranes and 4 single-lift quay
cranes. Patrick equipment includes 5 twin-lift quay cranes and 3 single-lift quay cranes.The
Hutchison terminal includes 4 post-Panamax quay cranes.

The Patrick terminal is currently undergoing an upgrade to implement an automated
terminal, to be commissioned early in 2015,

Road

Access to the DP World terminal is via Friendship Road (one-way). The Patrick terminal is
accessed from Penrhyn Road. Hutchison's terminal is accessed via a bridge from Foreshore
Road.

Rail

Facilities. Each stevedore has rail facilities near to, but not on, its berths.

DP World has 3 sidings of 340 metre length. Patrick has 2 sidings of 650 metre length.
Hutchison's terminal has 2 rail sidings of 680 metres; these are parallel to the Patrick sidings.

Services. Scheduled rail container services between Botany and the hinterland include:
Short-haul:

- Yennora, Cooks River and Minto.

Long-haul:

- Kelso (Southern Shorthaul Railroad; Pacific National);

- Dubbo (processed meat, in reefer containers) (Qube);

- Nevertire, Warren, Warren South, Narrabri, Narromine, Forbes (cotton and other
agricultural products) (Qube and Freightliner);

- Walsh Point and Sandgate [Newcastle] (aluminium,logs and other agricultural products)
(Qube and Crawfords Freightlines/Sydney Rail Services).

Rail access. Railway sidings at Botany Yard are used to regulate train entry to the port, and
to split trains where necessary, for onwards movements to the port; and to re-form trains
from port-terminal wagon rakes, for movements to Cooks River, Enfield and beyond.

National and regional rail connections. The port is linked to the intrastate and interstate
rail network, including the Southern Sydney Freight Line, and Northern Sydney Freight
Corridor via the Metropolitan Freight Network (including the Port Botany Goods Line).
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Appendix A ¢ Supplementary information about Australia’s major container ports

Melbourne

The Port of Melbourne Corporation, a public corporation, manages the port.

Dockside

Stevedores. DP World's container terminal is at Swanson Dock West. Patrick has a
container terminal is across the dock at Swanson Dock East. Patrick also handles some
containers along with general freight at its 3-berth Webb Dock East site.

Logistics. Qube Logistics has a container and general cargo terminal at Victoria Dock, with
one berth.

Equipment. The Patrick terminal has 8 cranes, of which 3 are post-Panamax; the DP World
terminal has 8 cranes, including 3 post-Panamax. Patrick has 42 straddle carriers while DP
World has 48 straddle carriers.

Berths. There are 4 container berths at Patrick's Swanson Dock East—berths E[-E4.
There are 4 berths at DP World's Swanson Dock West—berths W I-W4. There is one
general cargo berth atVictoria Dock (berth 24), which handles containers.

Road

Access to the DP World terminal is via Coode Road. Access to the Patrick terminal is via
Appleton Dock Road; an access road leads to the Qube terminal from Appleton Dock
Road.

Rail

Facilities. Import and export containers are rail-served to near the dockside. Containers
are also railed through the Dynon rail terminals (to the north of the docks) and conveyed
by road between those terminals and the on-dock container stacks.

- West Swanson Intermodal Terminal serves DP World. This is a single dual-gauge
(standard and broad) siding of 510 metres, running just to the south of Footscray Road;
there is also a locomotive run-around track;

- Appleton Dock rail yard serves Patrick. The yard has two dual (standard and broad)
gauge tracks of 640 metres in length and a locomotive run-around track;

- Qube’s Victoria Dock sidings have two dual-gauge (standard and broad) sidings, with
630 metre lengths, plus a locomotive run-around track.

Services. Scheduled rail services shifting containers include:
Short-haul:

- In June 2014 Salta Properties opened a terminal at Altona; the company intends to
operate shuttle services between the facility and the port.

Long-haul:
- Deniliquin to Qube’s sidings adjacent to Victoria Dock (Qube, broad gauge);

Maryvale Paper Mill to Qube’s sidings adjacent to Victoria Dock (Qube, broad gauge);

Westvic/Warrnambool to Appleton Dock (Pacific National, broad gauge);
- Tocumwal to Appleton Dock (Pacific National, broad gauge);
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- Merbein/Mildura to Appleton Dock (Pacific National, broad gauge);

- Horsham (Dooen) to West Swanson Intermodal Terminal (SCT Logistics, standard
gauge);

- Adelaide (Port Flat) to Appleton Dock (Patrick, standard gauge);

- Griffith/Harefield to Qube’s sidings adjacent to Victoria Dock (Qube, standard gauge;

- Griffith to Appleton Dock (Pacific National, standard gauge.

Port rail containers also arrive by road shuttles from the Dynon railway terminals, including:

- Adelaide (Islington) to South Dynon (Pacific National, standard gauge.

* Rail linkages. The dock area consists of rail facilities near the docks and the nearby
intermodal container terminals at South Dynon, Dynon and North Dynon. Although there
is an eastern link from the Dynon terminals towards the east (Southern Cross and Flinders
Street), the container movements are to and from the west via the Tottenham—-Dynon line.

« Of the five container ports represented here, the Port of Melbourne is unique in the
proximity of intermodal terminals near to the docks as well as the on/near-dock facilities.

* National rail connections. Principal freight rail paths are shown; most tracks (including
dockside tracks) are dual gauge (namely, broad- and standard-gauge tracks). Access to the
interstate network is via the dual-gauge track to the west, via Tottenham.
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Automated Stacking Cranes tower over Brisbane Container Terminal employees. BCT was the first to introduce the
Automated Stacking Systems into Australia. — photo courtesy of Hutchison Ports Australia.
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Adelaide (Adelaide Container Terminal at Outer Harbor/
Pelican Point)

(Last updated: July 2014)
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Adelaide (Adelaide Container Terminal at Outer
Harbor/Pelican Point)

Flinders Ports manages the port facilities in Adelaide; these are at Outer Harbor and the Inner
Harbour (up the Port Adelaide River).

Dockside

Stevedores. Port Adelaide’s Outer Harbor Container Terminal is operated by DP World,
using two berths.

Berths. The map shows the container terminal, located in the outer harbour (at Outer
Harbor) of Port Adelaide; the Inner Harbour at Port Adelaide is not shown. The DP World
container facilities use berths 6 and 7.

Equipment. The terminal has four travelling container-handling cranes (Panamax-standard).

Road

Adelaide Container Terminal is accessed in O'Malley Road, leading from Coghlan Road.

Rail

Facilities. The Outer Harbor terminal has two sets of rail sidings. Two sidings, each of

640 metre length, serve the DP World container terminal (dual standard and broad gauge

track). The other set of sidings serve the Qube Logistics terminal and container park (' with

broad gauge).

Services. Scheduled railed movements to the dockside (all by standard rather than broad

gauge) include:

Short-haul:

- Penfield (Direk) to DP World (SCT Logistics); these services were introduced in the
first half of 2014.

Long-haul:

- A regular train from Port Pirie and Bowmans operates to the DP World terminal via

Port Flat terminal. Containers on the train include lead (from Port Pirie) and agricultural
produce (from the Balco terminal at Bowmans). (Patrick);

- Grain is brought to Port Adelaide by rail in hopper wagons; some is then loaded into
containers at Viterra's (ABB) container grain loader (inverter) and then exported.

Rail linkages. The Outer Harbor facility is at the extremity of a freight-only railway between
Outer Harbor, Port Adelaide and Dry Creek. The line is dual standard- and broad-gauge,
with some sections of double-track.

National rail connections. The Outer Harbor—Dry Creek line connects with the interstate
network at Dry Creek. Nearby intermodal terminals include the Asciano terminals at Port
Flat and Islington and the SCT Logistics terminal at Penfield (Direk).
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Fremantle (North Quay Terminals in the Inner Harbour)

(Last updated: July 2014)
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Fremantle
(North Quay Terminals in the Inner Harbour)
Dockside

» Stevedores. Container stevedoring is undertaken at North Quay in the Inner Harbour by
Patrick and DP World. Patrick have four berths and DP World has three berths.

* Berths. Patrick's berth 10 is a multi-purpose container, ro-ro and general cargo facility. The
six other stevedore berths are dedicated container ship berths.

Road

e The principal roads on this peninsula are Tyderman Road (from the Stirling Highway) and
Port Beach Road/Rudderham Drive. The DP World terminal is accessed via Rudderham
Drive while the Patrick terminal is accessed via Tyderman Road.

Rail

* Facilities. North Quay Rail Terminal, to the west of the Patrick terminal, serves both Patrick
and DP World container terminals. The sidings at that location are around 450 metres
in length; these are being lengthened so as to accommodate blocks of 600 metre-length
trains. The Rail Terminal has dual-gauge tracks.

* Services. Scheduled rail services to the port include the following (standard-gauge) trains:
Short-haul:
- A container train operates between Kewdale/Forrestfield and the North Quay Rail
Terminal; the service is operated under contract from the State government.

Long-haul:

- Aurizon operates container services between Kalgoorlie and Fremantle; the contents of
the containers is nickel matte, for the WMC Resources (part of BHP Billiton);

- Lead (from Magellan Metals) is railed to the port in containers from Kalgoorlie via
Forrestfield Container Terminal.

* Rail linkages. Trains access the Rail Terminal on a dual narrow- and standard-gauge freight-
only line from Midland. Freight and passenger trains share a track on the bridge over the
Swan River.

* National rail connections. The rail link to Midland, on the interstate network, includes spur
tracks to interstate intermodal terminals at Kewdale and Forrestfield.
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