
 

 

TTHHEE  QQUUEEEENNSSLLAANNDD  RREESSOOUURRCCEE  SSEECCTTOORR’’SS  CCOONNTTRRIIBBUUTTIIOONN  TTOO  RREEDDUUCCIINNGG  CCAARRBBOONN  EEMMIISSSSIIOONNSS  

The Queensland resources sector is taking practical 
steps to reduce its greenhouse gas (GHG) emissions. 
 
Reconciling economic growth and the need for 
affordable and reliable energy, with the need to reduce 
GHG emissions represents a tremendous global 
challenge. 
 
QRC members believe a suite of energy options and 
initiatives must be implemented to reduce GHGs.  
 
The QRC supports the development of both renewable 
and non-renewable energy sources.  
 
To offset the globe‟s inevitable dependence on fossil 
fuels, the QRC also supports: 
 

 energy efficiency and conservation initiatives 
 a substantive ongoing role for governments and 

industry in bringing carbon capture and storage 
(CCS) technologies to market, and  

 the ongoing measuring and reporting of the 
sector‟s environmental footprint.  

 
Defined as getting the same benefit while using less 
energy, energy efficiency was a focus at the recent 
Copenhagen climate change summit.  
 
With the right policy settings, energy efficiency 
improvements within households and businesses have 
the potential to be one of the simplest, most accessible 
and cheapest options for extending our energy 
supplies while also reducing carbon emissions.  
 
The resources sector has a number of incentives to 
improve its energy efficiency. The economic drivers 
include changing mine conditions (deeper seams and 
greater haulage distances for example); intensifying 
global competition; and the inevitability of a formal 
carbon price mechanism.  Meeting community 
expectations is also critical.   
 
Where the market doesn‟t provide sufficient incentives, 
the QRC believes that a role for governments exists in 
areas such as research and development and the 
provision of information.   
 
As significant purchasers of energy, a number of QRC 
members from the mining and minerals processing 
sectors participate in the Australian Government‟s 
Energy Efficiency Opportunities (EEO) Program.  
 
Whilst a relatively new program, and company 
assessments are ongoing, the energy savings 

identified by participating mining and metals 
manufacturing companies that have a relatively short 
payback is 34.2 PJ so far. This is the equivalent of 
713,000 households in Australia not using any energy 
for a year.   
 
Specific examples of energy efficiency and 
greenhouse gas abatement initiatives undertaken by 
QRC members are provided below.  
 
Companies are also very active in reducing 
greenhouse gas emissions on the energy „supply side‟.  
 
For example, Anglo American Metallurgical Coal 
(AAMC) supplies waste coal mine gas to two waste 
coal-mine gas power plants in full operation (the 
German Creek and Moranbah North sites).  
 
These sites utilise waste coal-seam gas that ordinarily 
would be emitted as a GHG and offer substantial 
safety benefits to mining operations because they 
remove potential hazardous gas.   
 
CCS is another example of a „supply side‟ greenhouse 
gas abatement initiative. There are a number of CCS 
projects in Queensland at present: 
 

 The ZeroGen (400MW) project. Utilising Integrated 
Gasification Combined Cycle/CCS technologies, 
this project could abate 2,000,000 tonnes of CO2-e 
per annum once operational. 

 The Wandoan power project (334MW). Also 
utilising Integrated Gasification Combined 
Cycle/CCS technologies, this project will aim to 
abate 2,500,000 tonnes of CO2-e per annum once 
operational. 

 The Callide Oxyfuel Project (30MW). Utilising 
Oxyfuel/CCS technology, this project will aim to 
abate 10,000 – 30,000 tonnes of CO2-e per annum 
once fully operational in 2011.  

 Tarong Energy in collaboration with CSIRO will 
undertake research into CO2 capture from power 
station flue gases.  Additionally Tarong Energy, in 
partnership with MBD Energy, will construct 
Australia‟s largest algae sequestration plant at the 
Tarong Power Station (see case study below).  
 

The black coal industry in Australia has established the 
Coal 21 Fund, financed by a voluntary levy on coal 
production estimated to raise $1 billion in its first 10 
years, to directly support these and other CCS 
projects. 
 

 

 

 

 

 

 



 

 

 

 

 

 

 

EENNEERRGGYY  EEFFFFIICCIIEENNCCYY  CCAASSEE  SSTTUUDDIIEESS  ––  QQUUEEEENNSSLLAANNDD  RREESSOOUURRCCEESS  CCOOUUNNCCIILL  MMEEMMBBEERRSS  

  

 
 
New Hope Corporation Limited is an independent energy company that has open-cut mines at Acland on the Darling 
Downs and at Rosewood near Ipswich.  
 
New Hope has identified the following energy efficiency opportunities at their mines:  
 
 

 A review of payload data for individual truck journeys revealed that haul trucks were not operating at their full 
payload capacity. Investigation revealed that trucks were not at their maximum carrying capacity despite trays 
being fully loaded (ie the nature of the material being carried meant that trays at full volume did not reach the 
truck‟s maximum weight carrying capacity). Review of fuel use data revealed that increasing the weight carried 
did not significantly increase fuel consumption. Installation of truck trays, which would allow full payload to be 
carried, will therefore result in higher rate of production for same rate of fuel consumption. 
 

 In open-cut coal mining operations interburden material must be removed to gain access to the coal seams. 
This is generally done using an excavator or front-end loader and a fleet of haul trucks. The material is loaded 
into the trucks and transported to the dump area on the low wall side of the pit. In certain circumstances it is 
possible to use bulldozers to push the material directly to the dumping location resulting in less fuel used to 
move the same amount of material. The use of dozer push is limited by factors such as material 
characteristics, bench height and pit layout. The assessment determined that for certain circumstances in the 
development of the mining pit, dozer push would be a viable alternative to truck and shovel operations at the 
New Acland mine.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: New Hope Corporation Limited EEO Public Report 



 

 

 

 

 
Jellinbah Resources Pty Ltd operates the Jellinbah East Mine in the Bowen Basin of central Queensland.  
 
Jellinbah has identified the following energy efficiency opportunities at this mine:  
 

 The purchase of larger coal trucks will allow Jellinbah to reduce the number of trucks in a circuit. This will 
reduce the number of trips to the pit to collect the coal and save fuel consumption. Estimates are that 
approximately 151,893 litres of fuel or 5,863GJ of energy per year will be saved. 

 
 The introduction of an automatic shutdown trigger of the coal crusher equipment if no coal has been 

processed for seven minutes will result in an estimated saving of 210,138 KW of electricity or 757 GJ of 
energy per year.  

 
 A new haul road has been constructed reducing the coal haulage distance and thereby reducing 

diesel/energy consumed. The road was also bitumen sealed to reduce the rolling resistance of vehicles and 
increasing performance. It is estimated that this has saved 321,928 litres of fuel or 12,426GJ of energy per 
year. 

 
 A new automatic shutdown switch will be introduced for lighting plants throughout the site. This will mean 

that lights will be switched off automatically when they are no longer need. This avoids incidents where lights 
might be left on during daylight hours when not required. It is estimated that this will save 41,069 Litres of fuel 
or 1,585GJ of energy each year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Jellinbah Resources EEO Public Report 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Spanning 19 countries, Xstrata maintains a meaningful position in seven major international commodity markets: 
copper, coking coal, thermal coal, ferrochrome, nickel, vanadium and zinc. 
  
Xstrata‟s north Queensland operations are highly energy efficient having invested in world leading energy efficient 
technologies for decades, including the ISASmelt and ISAProcess technologies. The operations also have a relatively 
low carbon intensity having switched from coal or liquid fuels to natural gas as the primary source of energy. 
 
In addition, Xstrata has implemented further energy efficiency initiatives at its north Queensland operations, including 
the:  

  
 Conversion of waste heat into steam at the Xstrata Mount Isa Mines copper smelter to produce 77,000 

MWh of zero emissions electricity in 2009 thereby avoiding the consumption of 1.15 PJ of natural gas. 
 

 Operation of an underground Pelton Wheel generator at the Xstrata Mount Isa Mines copper operations. 
Acting as small hydro power station recovering potential energy from water dropped 800 metres 
underground, the generator added 2,500 MWh of zero emissions electricity to the site‟s power network in 
2009 thereby avoiding the consumption of 37,500 GJ of natural gas. 

 
 Installation of solar hot water systems to replace electric units at the Xstrata Mount Isa Mines zinc-lead 

operations change-house facility resulting in an estimated energy savings of 362 GJ per annum. 

 
 Replacement of a laundry boiler at the Xstrata Mount Isa Mines lead smelter change-house and laundry 

facility resulting in an estimated energy savings of 835 GJ per annum. 

 
 Replacement of two thickener underflow pumps at the Xstrata Mount Isa Mines copper smelter to improve 

pumping efficiency thereby reducing power consumption by approximately 1,325 GJ per annum.  

 
 Replacement of compressor cooling water pumps at the Xstrata Copper Townsville Refinery to deliver an 

estimate energy saving of 630 GJ per annum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Xstrata is a major global diversified mining g roup, listed 
on the London and Swiss stock exchanges.  



 

 

 

 

 

 

 

 

 

 
 
 
Thiess is an integrated engineering, construction and coal mining services provider servicing several coal mines in 
Queensland.   
 
Thiess‟ energy use is predominantly due to the fleets of excavators and dump trucks used in mining operations where 
the transfer of overburden, coal or ore between locations is the main task across all mine sites. 
 
One energy efficiency opportunity Thiess has identified is: 
 

 Improved payload management by ensuring that each dump truck carries the optimum tonnage of 
material. Not only can fuel efficiency be increased, but in some cases fewer trucks might be needed to 
achieve the required task. 
 
The availability of timely and accurate data, clearly articulated realistic targets and ongoing feedback is 
central to achieving the identified potential energy savings.  To achieve this, Thiess are attempting to 
implement the following key initiatives: 

 

 daily payload data will be more consistently downloaded 

 the actual versus targeted payload will be communicated to operators more frequently 

 field leadership will be encouraged, for example by having supervisors ask truck operators for payload 
data over two-way radios as a matter of course 

 results will be reviewed regularly by senior management. 
 
Under ideal mining conditions improved payload management across all mines at which Thiess operate has the 
potential to save up to 117,300 GJ and 8200 tonnes CO2-e emissions per year. 
 
Apart from fuel savings, this initiative will improve operational efficiency and reduce maintenance costs. The EEO 
assessment process has significantly increased the importance and urgency of energy efficiency within Thiess and 
has allowed good practice to be shared across all of its operations. 
          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Source: Thiess Energy Efficiency Opportunities Report  

http://www.leighton.com.au/link.asp?id=261


 

 

 

                                                               
                                                     

Tarong Energy Corporation Limited (Tarong Energy) and MBD Energy Limited (MBD Energy) have reached a joint 
development agreement to undertake a one hectare, 12- month algae Bio Carbon Capture and Storage (Bio-CCS) 
display plant trial at the Tarong Energy-owned Tarong Power Station. 

The station comprises four coal-fired units with a gross generating capacity of 1400 megawatts (MW) and is located 
near the township of Nanango in the South Burnett region of Queensland. The neighbouring Tarong North Power 
Station, also owned by Tarong Energy, is a supercritical coal-fired power station with a gross generating capacity of 
443 MW. Established in July 1997 and owned by the Queensland Government, Tarong Energy has the capacity to 
provide one quarter of Queensland‟s electricity needs.  

MBD Energy is a Melbourne-based public, unlisted technology company. Through a joint research and development 
relationship with the James Cook University (JCU) in Townsville, MBD Energy and JCU personnel maintain an 
operating algae test plant within the JCU campus (refer photo below).  

Opened by the Queensland Premier Anna Bligh on 20 November 2009, the test plant will provide vital front-end 
research and development on algae strains and production techniques that will be applied in the Tarong Energy trial.       

 

 

Pictured: MBD Energy‟s Pilot Plant at James Cook University in Townsville, Australia 

 

MBD Energy will design, construct, operate and maintain the one hectare display plant, with Tarong Energy 
responsible for the supply of flue-gas, water and electricity. The Algal Synthesis process involves the injection of 
captured flue-gases into a waste water growth medium contained in large, elongated plastic membranes to produce 
rapid expansion approximating up to a doubling of oil-rich algal biomass every 24 hours. This algal biomass, grown 
from locally selected strains of microalgae in order to protect local biodiversity, may be harvested daily to produce 
algal meal suitable for nutritious lower-methane animal feed, human nutritional supplements, and oils suited to the 
production of plastics and transport fuels including large quantities of bio-diesel fuel.   

Currently completing preliminary design, construction of the trial plant is planned for the second half of 2010. Once 
operational, the trial will endeavour to abate 800 tonnes per annum of greenhouse gases, produce more than 400 
tonnes per annum of algal biomass, 120 tonnes per annum of algal oil and 280 tonnes per annum of algal meal in 
2011.   

Depending on the success of the trial and pending all appropriate approvals, Tarong Energy and MBD Energy may 
decide to design and construct a larger (nominally 80 hectares) algae Bio-CCS  plant at Tarong Power Station. 

 

 

 



 

 

  
 
 
 
 

 

Downer EDI Mining is one of Australia‟s major providers of mining and mine-development services. It has 
implemented a comprehensive energy and greenhouse efficiency improvement program at all of its mine sites, aimed 
at developing and deploying a suite of industry-leading low-emissions mining solutions that reduce GHG emissions 
and energy consumption. 

The company recognises the importance of transparently measuring performance and so has developed a GHG 
emissions unit measure based on litres of fuel per tonnage moved and equivalent flat haul for its haul trucks, and on 
litres of fuel per total tonnage moved for its excavators and other ancillary plant. 

To understand the GHG performance implications associated with a range of management decisions and project 
improvements undertaken at InterGen Australia‟s Commodore Mine over the past three years, this GHG unit measure 
has been used to calculate and compare the mine‟s emissions from 2005-2006 to FYTD 2009-2010. The results show 
a 28.6 percent reduction in direct emissions, equating to an average annual emissions reduction of more than 7 per 
cent. The significant reduction in GHG emissions is attributed mainly to the following. 

 
 Fuel use reductions through increased mine operations efficiency (11.7 per cent over three years or 3.9 per 

cent annual). The mine has implemented improved use of haul trucks, operator training and improved fuel-use 
efficiency. 
 

 Renewable fuels through biodiesel. Since November 2007, Downer EDI Mining has been increasing its use of 
biodiesel (B20 blend). The program commenced with a trial, leading to a full switch over at Commodore in 
January 2009. A further site - Boggabri mine in New South Wales - was switched in July 2009, making 
Downer EDI Mining the largest consumer of biodiesel in the Australian mining industry. 
 

 The use of mining-equipment operator-training simulators to teach techniques for maximising fuel efficiency. In 
2008-2009, the simulators helped 581 operators across the business learn how to maximise fuel efficiency, 
reduce component wear and tear, and extend equipment life. The simulators will help reduce energy use by 
around 13,500 gigajoules per year, or around 940 tonnes of GHG per year across sites at which Downer EDI 
Mining operates. 
 

Downer EDI Mining is continuing to work collaboratively with clients such as InterGen to further enhance 
environmental sustainability outcomes for mining operations. This includes the recent development of a site-specific 
methane emission factor, which will significantly improve the accuracy of carbon accounting.  

 

Greenhouse gas emission intensity at Commodore Mine 

 

Source: Company data  

 



 

 

  

 Operation of the Coal Handling and Preparation Plant (CHPP) has been optimised to ensure that the coal feed 
rate is always maintained above 2100 tonnes of coal per hour. When the feed rate falls below this level, the 
CHPP is shut down.  As a result of this improvement, the CHPP now uses 1.2 kilowatt hours of electricity per 
tonne of coal crushed compared to 1.4 kilowatt hours of electricity per tonne of coal crushed, saving 2200 
tonnes of carbon dioxide equivalent emissions per year.  
 

 The dragline at Blair Athol has been refurbished to deliver more efficient performance. The electric motors 
were upgraded, the ropes and motors strengthened and the bucket and rigging configuration revised to 
decrease the weight of steel in the system whilst increasing the weight of coal that it can carry.  In addition, a 
new digital control system was installed to maximise operational efficiency. These improvements have 
reduced the energy use of the dragline from 1.28 kilowatt hours of electricity per “bank cubic metre” of material 
moved to 0.96 kilowatt hours of electricity per “bank cubic metre”, saving 4300 tonnes of carbon dioxide 
equivalent emissions per year.  

 
 Blair Athol utilises mine planning and modelling software called 3DDig, which uses three dimensional 

simulation and animation to plan the most efficient operation of the mine.  

 

 

 

Pictured: Blair Athol Mine now uses software called 3DDig to help operate the dragline effectively 

 
 
 
Source: Rio Tinto Mine Matters  

Rio Tinto  

 
Rio Tinto Coal Australia is a leading producer of coking and thermal coal from 
mines in Queensland and New South Wales.  Over 130,000 tones of greenhouse 
gas emissions have been avoided since 2007 through initiatives taken under Rio 
Tinto Coal Australia‟s Energy Management Programme. The following examples 
are taken from Rio Tinto Coal Australia‟s Blair Athol mine in Queensland. 

 



 

 

 

 

 

  

  

  

  

  
Anglo American Metallurgical Coal Pty Ltd (AAMC) is one of Australia‟s leading coal producers, with a number of 
metallurgical coal operations and a thermal coal mine in Queensland.  AAMC have identified the following energy 
efficiency opportunities at its Queensland mines: 
  

 The Callide maintenance team have a structured defect elimination program to eliminate breakdowns and 
increase overall reliability of key equipment.  Using this process, the Callide maintenance team have reduced 
unplanned maintenance work and improved the availability of the EH4500 truck fleet from 63 per cent to 85 
per cent.   

 
 Capcoal increased the availability of the Komatsu 475 Dozer by approximately 800 hours per year by installing 

customised access platforms for safer access and faster fault identification. 
 

 Dawson Mine has implemented short interval control processes using mobile phone text messaging to deliver 
improved shovel and excavator utilisation. 

 
 Dragline productivity was also improved at Callide Mine by upgrading the swing motors and installing a 

higher capacity bucket, delivering a significant improvement in production rate.  Additionally, an operator 
benchmarking system was established by the operations teams.  

 
 
 
 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
Source: Anglo Energy Efficiency Opportunities Report 



 

 

  

  

  

  

AATTTTAACCHHMMEENNTT  OONNEE  

  

EENNEERRGGYY  EEFFFFIICCIIEENNCCYY  OOPPPPOORRTTUUNNIITTIIEESS  ((EEEEOO))  PPRROOGGRRAAMM    

FFIIRRSSTT  OOPPPPOORRTTUUNNIITTIIEESS  --  AA  LLOOOOKK  AATT  RREESSUULLTTSS  FFRROOMM  22000066--22000088    

SSEELLEECCTTEEDD  FFIINNDDIINNGGSS  FFRROOMM  TTHHEE  MMIINNIINNGG  AANNDD  MMIINNEERRAALLSS  PPRROOCCEESSSSIINNGG  SSEECCTTOORRSS    

 

 
Of participating mining companies (includes oil and gas): 
 

 17.2 petajoules (PJ) in energy savings were identified following comprehensive energy assessments  
 

 This represents a 9.1 per cent energy saving of their assessed energy use 
 

 17.2 PJ is the equivalent of 360,000 households in Australia not using any energy for a year 
 

 If all identified savings with a payback of less than four years were implemented these companies would 
reduce their costs by $257.3 million per annum or $15.32 per Gigajoule (Gj) produced (high in comparison to 
the other participating sectors) 

 
 1,380,000 tonnes of CO2-e would be abated per annum. Significantly, a very high incentive to abate exists, 

with savings per tonne of CO2-e calculated to be $186.80 (the highest of all participating sectors). This is the 
equivalent of taking 530,000 cars off the road.   

 
 
Of participating metals manufacturing companies: 
 

 17 PJ in energy savings were identified following comprehensive energy assessments 
 

 This represents a 5.4 per cent energy saving of their assessed energy use 
 

 17 PJ is the equivalent of 353,000 households in Australian not using any energy for a year 
 

 If all identified savings with a payback of less than four years were implemented these companies would 
reduce their costs by $85 million  annum or $5.41 per Gj produced 

 
 1,870,000 tonnes of CO2-e would be abated per annum. A high incentive to abate exists, with savings per 

tonne of CO2-e calculated at $45.50. This is the equivalent of taking 390,000 cars off the road.   

 

 

 

 

 

 


