
The world is currently experiencing a 
noticeable recovery in the petroleum and 
mineral resources sectors after suffering a 
major downturn for the last two years. This 
downturn saw market prices for nearly every 
resource commodity sink to such low levels 
that production was curtailed to minimal 
levels by many companies as they struggled 
to stay in business. This had a ripple effect on 
the downstream export logistics networks, 
as the reduced output resulted in excess 
capacity at the existing bulk terminals, and 
even halted planned expansions at some 
facilities. The largest impact in this area 
was seen in the coal sector, as both thermal 
and metallurgical (steel making) coal prices 
fell dramatically, and the throughput at the 
dedicated mega terminals for coal shrank to 
match mine production rates. On average, 
coal production dropped approximately 
40% in cash value and 10% by weight from 
peak 2012 levels, equating to more than 
80 million tonnes per year (Mt/y) of excess 
capacity at the mega coal terminals around 
the world. 

The opposite approach was taken in the 
iron ore sector, where output was actually 

increased in an effort to reduce production 
costs. This kept the iron ore mega terminals 
in Western Australia and Brazil busy, but 
also had the effect of further depressing 
iron ore commodity prices and drove many 
smaller producers to shut their operations, 
and halted development of new resources 
around the world.  This is reflected in the 
global rates for usable iron ore production 
which peaked in 2014 at 2,330Mt/y, but 
fell only 4.5% over 2 years to 2,230 Mt/y 
in 2016.  

The immediate impact of the current 
economic recovery is expected to be 
an increase in production from existing 
resource operations to bring outputs back 
up to their previous levels.  In the case of 
the coal sector, we are starting to see a 
rebound in production in metallurgical coal 
to match a demand for steel making, but 
the global public perspective on the use of 
thermal coal for power generation is likely 
to stunt the potential growth in this area, 
and ultimately the need for additional 
terminal capacity for export.  The result of 
this is that the mega coal export terminals 
in Australia and South Africa, as well as the 

mid-sized coal terminals in Canada, the 
US and Colombia are currently planning 
modernization programs to optimize their 
existing terminal assets.  

INFRASTRUCTURE CHALLENGES
One of the challenges that mega terminal 
operations currently face is the potential 
lack of upstream transportation capacity 
to deliver product from the mines to the 
terminal.  An example of this is in eastern 
Australia, where multiple mega terminal 
operations are fed by the same rail 
networks.  In New South Wales, the Hunter 
Valley rail system feeds both NCIG and 
Port Waratah Coal Terminal in Newcastle, 
where the combined terminal capacities far 
exceed what historically can be delivered 
to the sites.  Similarly, the Goonyella coal 
chain feeds Dalrymple Bay, Hay Point and 
Abbott Point terminals in Queensland, 
where the three facilities can only make 
use of their spare capacity when one of the 
other facilities is down for maintenance.  
This is not unique to Australia, as the coal 
terminals on the west coast of Canada also 
share rail infrastructure with each other 
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and other commodity producers, limiting 
the ability of the railways to deliver more 
cargo without expansion or major upgrade 
projects.  

Long term growth strategies and general 
understanding of terminal capacities must 
be considered as part of the overall logistics 
network, including mine production and rail 
system limitations.  The interactions between 
the individual components and their impact 
to the overall capacity of the system can only 
be validated through dynamic simulation 
modelling.  These complex models make 
use of the extensive operating data available 
from modern terminal control systems for 
detailed calibration of terminal procedures, 
and while they cannot predict commodity 
market demand, they can provide the 
terminal operators with vital information on 
how to manage future production scenarios.

Unlike the coal terminals mentioned 
above which are dependent on shared 
transportation infrastructure, the mega 
iron ore terminals in Australia and Brazil 
are fed by private systems that have been 
developed by the iron ore producers 
themselves, as they also own and operate 
the terminal facilities.  This closed loop 
system offers much more flexibility and 
autonomy in how the logistics network 
is operated as it is fed by a rail network 
or a slurry pipeline, the terminal system 
capacity will closely match the feeder mine 
production with nominal spare capacity to 
manage output surge conditions.  

IRON ORE
As the global economy improves, the 
expectation is that the demand for steel 
will continue to grow, which in turn will 
drive the international iron ore market to 
supplement China’s domestic supply.  The 
four largest iron ore producers; VALE, Rio 
Tinto, BHP and FMG reported a combined 
production total of 1,088 million tonnes 
in 2016, with only marginal increases 
projected for 2017.  While VALE and Rio 
Tinto ship their iron ore through multiple 
dedicated mega terminals with multiple 
loading berths, their need for expansion or 
improvement is perceived to be minimal.  
Rio Tinto has reported an iron ore guidance 
figure of 330Mt/y in 2017, with 360Mt/y of 
combined terminal capacity at their Cape 
Lambert, Parker Point, and Intercourse 
Island terminal facilities.  On the contrary, 
both BHP and FMG ship through Port 
Hedland which reported a 2016 combined 
export volume of 490 million tonnes from 
all producers where the potential for 
expansion is limited by vessel congestion.  
Both of these producers have been 
considering major expansion projects at 
Port Hedland, which include new outer 
harbour marine facilities. While these 
mega terminal expansion projects are still 

speculative, they represent a dramatic 
increase in export volume capacity to 
match predicted iron ore mine growth and 
global commodity demands.

ASSET OPTIMIZATION
Regardless of the commodity being 
shipped, a majority of existing mega 
terminal facilities have been developed 
through a number of expansions over 
the years, and the original infrastructure 
is aging to a point where it is in need 
of refurbishment to maintain reliability.  
In many cases, the materials handling 
equipment used in the early construction 
is of a lower capacity than the newer 
phases and is being replaced completely 
as part of terminal optimization programs.  
These upgrades may cause short term 
deficits in capacity to move product 
during construction, but will ultimately 
allow the exporters to defer further major 
expansions or new terminal developments 
as the end result will be higher throughput 
capacities.

While this paper has focussed on the 
traditional mega terminal commodities 
of coal and iron ore, the recent economic 
improvements are feeding a renewed 
demand for facilities to export base 
metal concentrates as higher commodity 
prices drive the development of new 
mines.  The terminal facilities for the 
export of metal concentrates such as 
copper, lead and zinc, typically have much 
lower throughputs by comparison, and 
would not normally be considered mega 
terminals.  

However, there appears to be a 
trend toward the development of more 
common user terminal facilities to service 
multiple mines, where the combined 
volumes along with the significantly 
higher prices of these metals, result in 
the total commodity commercial value 

moved through the terminal being more 
than an equivalent 100Mt/y iron ore 
facility.  Considering this, perhaps we 
need to rethink our definition of what 
constitutes a modern mega terminal in 
the bulk shipping industry.

A bulk carrier sits at the docks at a mega terminal in Port Heldand in Australia
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