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Executive Summary  
 
There is growing community concern regarding both the health and amenity impacts 
associated with particle emissions from coal mining in NSW.  Katestone Environmental was 
commissioned by DECCW to conduct a review of coal mining activities in the Greater 
Metropolitan Region of NSW (GMR) to: 

 Identify the major sources of particles from coal mines (i.e. TSP, PM10 and PM2.5) and 
rank them in descending order of significance for offsite impacts. 

 Identify current operational practices and emission controls for minimising particle 
emissions from coal mining. Visit a representative sample of operational open-cut 
coal mines in the Hunter Valley to assist in identifying current operational practices 
and emission controls. 

 Research and identify international best practice to prevent and/or minimise particle 
emissions from all activities associated with coal mining including land rehabilitation.  

 Evaluate the practicality of implementing best practice at coal mines in the GMR.  
 
The objectives of the study were to: 

 Review international best practice measures to prevent and/or minimise particle 
emissions from all activities associated with NSW coal mines, including land 
rehabilitation. 

 Compare international best practice measures to prevent and/or minimise particle 
emissions with those currently used at NSW coal mines. 

 Make recommendations regarding the adoption of international best practice 
measures that could be practicably implemented in NSW at existing and proposed 
coal mines. 

 Estimate the likely reduction in particle emissions associated with adopting each 
international best practice measure at NSW coal mines. 

 Estimate the costs associated with adopting each international best practice measure 
at NSW coal mines. 

 
The conclusions and recommendations of the review of coal mining activities in the Greater 
Metropolitan Region of NSW (GMR) are summarised below. 
 
The analysis of coal mining in the GMR indicates that: 

 There are about 57 open-cut and underground coal mines in the GMR that produce 
more than 92% of total NSW production of coal. More than half of the mines are 
located in the Hunter Coalfield between Singleton and Muswellbrook and in the 
Newcastle Coalfield where the majority of NSW coal production occurs. Coal is also 
mined west of Sydney in the Western Coalfield in the regions surrounding the towns 
of Lithgow, Kandos, Rylstone, Mudgee and Ulan. There are a number of mines in the 
Southern Coalfield in the region surrounding Wollongong, reaching Appin to the north 
of Wollongong, Tahmoor to the northwest and Berrima to the west. 

 
The existing issues associated with particulate matter emissions from coal mining are 
illustrated by the following: 

 Ambient monitoring data collected at Muswellbrook, Singleton and Camberwell 
indicate that concentrations of particulate matter exceed the Ambient Air Quality 
NEPM standard for 24-hour average PM10 of 50 µg/m³ on a number of occasions per 
year. 

 331 complaints were received by DECCW between 2007 and 2009 about air quality 
issues associated with coal mining. Approximately, 86% of complainants cited dust 
as a reason for the complaint. Sixty percent of the complaints came from residents in 
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Muswellbrook, Singleton and Camberwell. About 10% of complaints came from 
Wollar in the Western Coalfield. 

 In 2009, the Department of Planning commissioned expert reports in relation to 
cumulative impacts on air quality and other issues in response to public concern over 
the potential impacts at Camberwell posed by existing and proposed future coal 
mining. In relation to best practice management of particulate matter emissions, the 
expert report concluded that there is a need to further improve operational 
management to ensure that human health is protected at Camberwell in the coming 
years. 

 
The study has found the following in relation to international and Australian coal production: 

 China is the worldôs largest coal producer with 44% of total world production. The 
United States (14%), India (8%) and Australia (6%) are the next highest coal 
producers. Four OECD countries are in the top ten coal producers. In addition to 
Australia and the United States, the others are Germany (2.6%) and Poland (1.9%).  

 The Powder River basin (42%) in Wyoming and the Appalachian region of West 
Virginia (20%) produce the bulk of coal in the United States. 

 The majority of Australian coal is black coal that is produced in Queensland (45%) 
and New South Wales (34%). The majority of the remainder is brown coal that is 
produced in Victoria (18%).  

 Coal production in New South Wales comes from six coalfields. Four coalfields are 
located in the GMR and these produce 92% of New South Walesôs coal. Namely, the 
Hunter Coalfield, Newcastle Coalfield, Southern Coalfield and Western Coalfield. 

 Approximately 63% of coal produced in the GMR comes from open-cut mines and 
the remainder is produced by underground mines. Dragline and truck and shovel 
mining each represent about half of the open-cut production. 

 New South Walesôs coal production is expected to grow by 2% per year out to 2029-
30. Coal production in New South Wales is projected to exceed 200 million tonnes 
per year by the end of this period. About 41% of the 91 million tonnes of new coal 
projects are expected to be in the Hunter Coalfield. 

 
The study has found the following in relation to emissions from coal mining in the GMR: 

 The 2003 emissions inventory found that coal mining was the largest emitter of 
particulate matter (as PM10) in the GMR as a whole and in the Newcastle and Non-
Urban Regions. 

 The 2008 emissions inventory is currently being prepared. The contribution of coal 
mining to particulate emissions in the inventory is likely to maintain its prominence. 

 DECCW provided data from the 2008 emissions inventory for use in this study. 
Analysis of the 2008 emissions inventory data shows: 

o The largest source of PM10 from coal mining activities is haul trucks travelling 
on unpaved roads (40%), followed by wind erosion of overburden (27%), 
bulldozers (8%), blasting (6%) and trucks dumping overburden (4%). 

o The top three activities are found to produce 75% of PM10 emissions 
associated with GMR coal mines, whilst the top ten activities produce 97% of 
PM10 emissions. 

 
A review of regulatory frameworks for air quality management around the world has jointly 
focused on countries with a high degree of economic development (OECD countries), the 
quantity of coal produced and level of environmental regulation adopted in the country. This 
review has found that: 

 The regulatory regime in place in New South Wales is very transparent with a 
substantial amount of licence and approval information available on the websites of 
DECCW and Department of Planning. 
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 Best practice is not strictly defined in the New South Wales legislation, but a form of 
best practice is implicit in Section 128 of the Protection of the Environment 
Operations Act 1997 (POEO Act) that requires ñ...the occupier of a premises to carry 
on any activity, or operate any plant, in or on the premises by such practicable 
means as may be necessary to prevent or minimise air pollution.ò As distinct from 
other aspects of New South Wales legislation (e.g. the Protection of the Environment 
Operations (Clean Air Regulation) 2002 (CAR) in relation to point source emissions), 
there is no legislation or guideline that might provide the regulator, community or coal 
mine with a detailed and practical interpretation of what Section 128 might mean for 
coal mining.  

 In the United States and Canada, the legislation and project approvals provide 
specific and detailed expectations about controlling emissions of particulate matter 
from coal mining.  

 The NSW approach is deliberately less prescriptive to allow the licensee to determine 
the optimal approach to achieving the ongoing minimisation. The less prescriptive 
approach means that conditions of development approval are not strictly tied to the 
commitments made during the Environmental Assessment and that the assumptions 
made in the Environmental Assessment can be optimistic with regard to a mineôs 
ability to achieve an appropriate level of minimisation. 

 No impact assessment criterion has been specified by DECCW for 24-hour average 
TSP. The Canadian province of Alberta provides a 24-hour average TSP criterion of 
100 µg/m³, which is the most stringent criterion of all jurisdictions considered in the 
review.  

 The annual average TSP impact assessment criterion adopted by DECCW is less 
stringent than the strictest limits adopted by other jurisdictions considered in the 
review. The Canadian provinces of Alberta, British Columbia and Ontario and the 
Government of Canada provide an annual average TSP criterion of 60 µg/m³, which 
is the most stringent criterion of all jurisdictions considered in the review.  

 The 24-hour average PM10 impact assessment criterion adopted by DECCW is 
consistent with the strictest limits adopted by other jurisdictions considered in the 
review. 

 The annual average PM10 impact assessment criterion adopted by DECCW is less 
stringent than the strictest limits adopted by other jurisdictions considered in the 
review. The World Health Organisation, California and Scotland provide annual 
average PM10 criteria that are equal to or less than 20 µg/m³, which are the most 
stringent criteria of all jurisdictions considered in the review. 

 No impact assessment criteria have been specified by DECCW for PM2.5.  Annual 
average and 24-hour average criteria have been specified by most jurisdictions 
considered in the review. The stated position of DECCW is that there is currently an 
Ambient Air Quality NEPM process considering developing a standard for PM2.5 in 
Australia and DECCW is awaiting the outcome of this process prior to setting impact 
assessment criteria for PM2.5. 

 The impact assessment criteria for deposited dust adopted by DECCW are 
consistent with the strictest limits adopted by other jurisdictions considered in the 
review. 

 The differences between DECCWôs impact assessment criteria and the Department 
of Planningôs land acquisition criteria, leaves a gap that is filled by the land 
acquisition process. The land acquisition process requires a person to be affected 
and for that affected party to make representations to the mine in order to trigger 
action. 

 Emissions of particulate matter from coal mining are not captured under New South 
Wales Load Based Licensing scheme. In the United States coal mining is subject to a 
load-based licensing fee that is charged based on the emission rate of particulate 
matter. 
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A detailed review of international techniques for controlling emissions of particulate matter 
from coal mining has been completed and best practice measures have been determined. 
The European and Victorian definitions of best practice have been central to the 
determination of best practice measures. Techniques adopted by GMR coal mines have 
been benchmarked against international best practice.  Overall, coal mines in the GMR have 
adopted many elements of best practice.  However, no mine has completely implemented 
best practice across the full range of activities.  Additional efforts are applied to minimise 
emissions in adverse circumstances, but commensurate efforts may not be consistently 
applied at other times.  Activities are commonly relocated to within the pit when conditions 
are conducive to the generation of particulate matter emissions but anecdotal evidence 
suggests that this may not always be effective and the literature suggests that pit retention 
may only provide a small (5% or less) reduction in emissions of PM10 and PM2.5.  
 
The following activity-specific conclusions have been reached: 

 Haul roads: control measures include watering, grading, well-defined haul routes, 
speed limits to 40 km/hr and/or the use of suppressants. Approximately 81% of 
underground mines and 96% of open-cut mines use either fixed sprays or water carts 
to control emissions of particulate matter from haul roads. The majority of mines that 
were visited indicated that haul roads were watered on a consistent routine basis 
under normal weather conditions and that, under adverse conditions, visible 
particulate matter above the deck, wheels or tray of the haul trucks was used as a 
trigger for the application of additional watering. At a number of mines that were 
visited, haul truck drivers were instrumental in identifying problematic conditions and 
ensuring that water was applied to roads.  
 
However, the degree of diligence of watering activities could not be determined for 
each mine from the available information. Hence, the fact that watering is 
implemented may not mean that emissions are minimised as far as is practicable.  

 
Approximately 50% of underground mines and 35% of open-cut mines use speed 
restrictions to control emissions of particulate matter from unpaved haul roads. 
 
Best practice was found to be the application of suppressant on haul roads and 
application of water to control emissions from grading. 

 

 Wind erosion of exposed materials and stockpiles: control measures include watering 
exposed areas, minimising areas of disturbance, progressive rehabilitation and use 
of suppressants. The majority (69%) of underground mines use watering to control 
emissions of particulate from cleared areas. At open-cut mines and combined 
underground and open-cut mines, watering (85%), limiting areas of disturbance 
(69%) and progressive rehabilitation (50%) are the major techniques that are used to 
minimise emissions associated with wind erosion. 
 
Best practice was found to be: 

 Use of suppressants on coal stockpiles 

 Implementation of rehabilitation  
 

 Bulldozing: best practice control measures include minimising the travel speed and 
distance travelled by bulldozers and the application of water to keep travel routes 
moist. 
 

 Blasting: best practice control measures include delaying shot to avoid unfavourable 
weather conditions and minimising the area blasted. Most mines (76%) restrict 
blasting to times of favourable weather conditions. 
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 Drilling: best practice control measures include air extraction to a bag filter. No mines 
were found to use this practice. Approximately 52% of mines control emissions using 
water sprays which is less effective than the use of fabric filter, but still has a good 
level of effectiveness. Approximately, 48% use curtains to limit emissions. 
 

 Draglines: there are seven open-cut mines that utilise draglines. Best practice control 
measures for draglines is minimising the drop height of materials to 5 metres and the 
suspension of operations in adverse conditions. Three GMR coal mines reported that 
drop heights were minimised to between 6 and 12 metres. Six metres has been 
taken to be equivalent to best practice. 
 

 Loading and dumping overburden: current practices adopted to control emissions 
from loading and dumping overburden were found to be water application, 
minimisation of drop heights and suspension or modification of activities during 
adverse weather conditions. Best practice control measures were identified as 
minimising drop heights and or the application of water. 
 

 Loading and dumping ROM coal: best practice control measures for minimising 
emissions from the ROM hopper is enclosure with air extraction to a fabric filter or 
other control device. No mines in the GMR adopt this approach. Four mines (15%) 
were found to utilise enclosure on three sides and water sprays. Most (77%) mines 
use water sprays activated by the movement of the truck. 
 
Best practice control measures for minimising emissions from the raw coal stockpiles 
on the ROM pad were found to be water application or suppressant application. No 
mines in the GMR were found to use suppressant application. Approximately 65% 
use water application. 
 

 Monitoring, proactive and reactive management: Of the open-cut mines, 81% monitor 
meteorological conditions and 38% monitor using a TEOM or other continuous 
particulate monitoring technique. Forty two percent modify or cease activities on dry 
or windy days based on consideration of monitoring data. At least three mines have 
continuous particulate matter monitoring data available in the control room with 
alarms to alert operators when trigger levels are being exceeded.  
 
A number of mines use a forecasting system and inversion tower data to predict the 
potential for strong inversions for scheduling blasts to avoid noise impacts. Three 
mines were identified that adopt similar proactive approaches for management of 
particulate matter emissions. 

 
A particulate matter emission control metric has been developed to quantify the progress 
towards achieving best practice in GMR mines, which shows that: 

 The Hunter and Newcastle coalfields have a similar level of particulate matter 
emissions control as an aggregate of all sources of emissions. Particulate matter 
emission control metrics of 63.2 and 67.0 out of 100 were estimated for these 
coalfields, respectively. The metrics indicate a moderate level of progress towards 
achieving best practice.  

 Whilst lower combined metrics are evident in the Southern (46.5 out of 100) and 
Western (51.4 out of 100) coalfields, the relatively low contribution of these coalfields 
to the overall emissions into the GMR airshed mean that the combined GMR metric 
(62.8) is marginally lower than the Hunter and Newcastle coalfield metrics. 

 
A cost benefit analysis has been conducted to estimate the cost to implement best practice 
control measures in GMR mines and the reduction in emissions of particulate matter that 
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would be achieved by its implementation.  The conclusions of this cost benefit analysis are 
as follows: 

 Overall costs and benefits: 
o Significant reductions in emissions of particulate matter could be achieved 

through the application of best practice control measures that are both 
technically and economically feasible. 

o The cost of implementing best practice particulate emission controls in GMR 
coal mines was estimated to be $164M per year. 

o The application of best practice particulate emission controls was estimated 
to produce a 49% reduction in overall emissions of PM10. 

o This reduction relies heavily on achieving a substantial increase in the area of 
land rehabilitated per year and the application of suppressant to haul roads. 

 

 Haul roads: 
o The greatest reduction in emissions would be achieved by the application of 

suppressants to haul roads, which will reduce the current emissions by 21%. 
The cost for this is $59M per year. 

o A similar reduction in emissions could be achieved by the conversion of 50% 
of the haul roads to conveyors, which is estimated to cost $24M per year, and 
would reduce current emissions by 20%. 

o The most cost-effective control measure would be the replacement of the 
current fleet with larger-capacity vehicles, which is shown not to incur any 
additional costs, but instead produces a significant cost saving due to the 
reduction in the number of vehicles required to be purchased, as well as 
reduced operating costs. The use of larger haul trucks is estimated to reduce 
costs by $105M per year across GMR mines and to reduce overall emissions 
by 10%. 

 

 Overburden emplacements: 
o Rehabilitation of 80% of the overburden emplacements will reduce the current 

emissions by 20% and is estimated to cost $20M per year. 
o Rehabilitation is a more cost-effective approach in minimising emissions than 

watering. 
 

 Coal stockpiles: 
o The greatest reduction in emissions from coal stockpiles was achieved by the 

application of suppressants, which is expected to reduce the current 
emissions by 2.0% at an ongoing cost of $33M per year. 

o A more cost effective approach would be the application of Level 2 watering, 
estimated to reduce current emissions by 1.0% and is estimated to cost $8M 
per year  

 

 Exposed areas: 
o Full rehabilitation of other exposed areas is estimated to reduce current 

emissions by almost 3%, and is estimated to reduce the costs of current 
control measures (namely watering) by approximately $4M. 

o Full or partial rehabilitation of the exposed areas is shown to reduce the 
ongoing operational costs and the current emissions. 

 

 Bulldozing: 
o Watering while bulldozing coal will reduce the current emissions by almost 

2.0% of the current emissions and is estimated to cost over $53M per year. 
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o Watering while bulldozing overburden will reduce the current emissions by 
less than 2% of the current emissions and is estimated to cost over $156M 
per year. 

 

 Trucks dumping coal to the ROM hopper: 
o Enclosing the ROM hopper and the use of fabric filters is shown to reduce 

current PM10 emissions by less than 1% at a cost of $2M per year. 
 

 Graders: 
o The application of level 2 watering to grading activities is estimated to reduce 

emissions by less than 1% at an estimated cost of $38M per year. 
 

 Drilling: 
o The use of fabric filters on drill rigs is estimated to reduce emissions by less 

than 1.0% at a cost of $150,000 per year. 
o The cost of using the enclosure is significantly lower, estimated to cost 

$24,000 per year, and estimated to reduce emissions by less than 1.0%. 
 
Based on the findings and conclusions of this study, the following steps may be considered 
to reduce emissions of particulate matter from coal mining activities. 

 Provide a definition of best management practices (BMP) in the CAR that would be 
applied in instances where there is no standard of concentration defined under 
Section 128 of the POEO Act. 

 

 Include opacity as an indicator of fugitive emissions of particulate matter and specify 
a limit for opacity with reference to limits defined in other jurisdictions. In the United 
States coal mining activities are required to minimise emissions to be less than a 
20% opacity level. Such an approach could provide for a greater degree of 
management and control of emissions from haul roads and other emission sources, 
but would require training of mine and regulatory personnel to implement and 
enforce.  Open-path opacity monitoring equipment could provide a technological 
solution to this. 
 

 Consideration should be given to the development of a handbook, guideline or 
regulation that defines BMP for the control of particulate matter emissions from coal 
mining activities.  The handbook could be initially developed from the findings of this 
study, but would be a dynamic document that is updated regularly based on 
experience, future innovation, community and stakeholder input.  The document 
could: 

o Define appropriate emissions estimation techniques 
o Be referenced in conditions of approval and EPL conditions 
o Used as a tool for auditing 
o Used as a tool for developing management programs 
o Used as a resource for impact assessment studies 
o Define acceptable control factors for the development of emissions 

inventories required under the legislation.  Alternative control factors or 
control measures that deviate from best practice could be acceptable based 
on review and approval using a process similar to the Chief Scientist process 
that is used to approve alternative sampling methods under the CAR. 
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 Incorporate coal mining into the load-based-licensing scheme.  This could be used to 
drive the take up of more effective emission controls, but would require the 
development of the handbook described above. This may also motivate the 
development of more robust techniques for the quantification of particulate matter 
emissions from coal mining. 
 

 Undertake a review of the currency, adequacy and effectiveness of existing TSP, 
PM10 and dust deposition criteria in avoiding adverse impacts on human health and 
amenity. Consider within this review whether PM2.5 criteria should be adopted. 
Revise the Approved Methods for the Modelling and Assessment of Air Pollutants in 
NSW accordingly. 

 

 Develop a regional dispersion model for the Hunter Coalfield to assist the planning 
and development.  The model would need to incorporate: 

o Existing activities and use mine plans to project future emissions.  This may 
require ongoing provision of mine plans to an administrative body for 
incorporation into the model 

o Historical ambient air quality monitoring data 
o Historical surface meteorological measurements incorporated into a 3-

dimensional meteorological model 
o Approved mining activities 

 
The model could be used to: 

o Provide an agreed and approved framework for the planning and approval of 
new coal mines or extension of existing mines 

o Forecast air quality to provide information and alerts to mine managers and to 
community about air quality. 

 

 Require new coal mine developments (at EA stage) and existing coal mines to 
conduct site specific BMP determinations to identify the most technically and 
economically feasible options to reduce emissions. For new developments, the BMP 
determination should be transparently linked to the air quality impact assessment and 
detailed in the air quality management plan (AQMP), which should also accompany 
the EA. For existing premises, the BMP determination could be required through a 
pollution reduction program (PRP) and the outcomes implemented through EPL 
conditions. 
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1. Introduction  

1.1 Study background  

The NSW Department of Environment, Climate Change and Water (DECCW) has 
commenced an environmental review that aims to benchmark the performance of the NSW 
coal mining industry against international best practice measures to prevent and/or minimise 
particle emissions.  
 
There is growing community concern regarding both the health and amenity impacts 
associated with particle emissions from coal mining in the Greater Metropolitan Region 
(GMR) of NSW. Many recent scientific studies have confirmed that exposure to particles are 
associated with health risks.  
 
Katestone Environmental was commissioned by DECCW to conduct a review of coal mining 
activities in the GMR to: 
 

 Identify the major sources of particles from coal mines (i.e. TSP, PM10 and PM2.5) and 
rank them in descending order of significance for offsite impacts. 

 Identify current operational practices and emission controls for minimising particle 
emissions from coal mining. Visit a representative sample of operational open-cut 
coal mines in the Hunter Valley to assist in identifying current operational practices 
and emission controls. 

 Research and identify international best practice to prevent and/or minimise particle 
emissions from all activities associated with coal mining including land rehabilitation.  

 Evaluate the practicality of implementing best practice at coal mines in the GMR.  
 
The GMR measures 210 km (east-west) by 273 km (north-south) and includes the greater 
Sydney, Newcastle and Wollongong regions. The GMR covers a total area of 57,330 square 
kilometres. Approximately, 76% of the population of NSW resides within the GMR1.  
 
There are about 57 open-cut and underground coal mines in the GMR that are responsible 
for more than 92% of total NSW production of coal. More than half of the mines are located 
in the Hunter Coalfield between Singleton and Muswellbrook and in the Newcastle Coalfield 
and these produce the majority of NSW coal. Coal is also mined west of Sydney in the 
Western Coalfield in the regions surrounding the towns of Lithgow, Kandos, Rylstone, 
Mudgee and Ulan. There are a number of mines in the Southern Coalfield in the region 
surrounding Wollongong, reaching Appin to the north of Wollongong, Tahmoor to the 
northwest and Berrima to the west. 
 
The air emissions inventory for the GMR1 shows that the coal mining industry is the largest 
industrial emitter of: 
 

 TSP in the GMR, emitting 88,606,091 kg of TSP per year, or 45.5% of anthropogenic 
emissions. 

 PM10 in the GMR, emitting 32,109,349 kg of PM10 per year, or 42.7% of 
anthropogenic emissions. 

 PM2.5 in the GMR, emitting 6,887,798 kg of PM2.5 per year, or 22.6% of 
anthropogenic emissions.  
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Particulate matter is the major air pollutant that is emitted from coal mining and processing 
activities.  The majority of particulate matter emitted from coal mining consists of large 
particles generated from activities such as mechanical disturbance of rock and soil materials 
by bulldozing, blasting and trucks travelling on dirt roads.  Particulate matter is also 
generated from wind erosion of stockpiles and bare ground.  The majority of particulate 
matter generated by open-cut mining activities is derived from the dirt, rock and soil.  The 
Coal Mines Emission Database (CMED) that was analysed for this study (Section 7.3) 
indicates that approximately 11% of particulate matter emitted from GMR mines is from coal 
handling and storage. 
 
Particulate matter has the potential to cause nuisance impacts in surrounding communities 
due to soiling of surfaces such as clothes and buildings.  Particulate matter in elevated 
concentrations also has the potential to cause adverse health effects.  In sensitive 
individuals, or when high levels of fine particles are present, particulate matter may 
contribute to increased rates of respiratory illnesses and other symptoms.   
 
In NSW, the most challenging region for management of particulate matter emissions from 
coal mining is in the Hunter Coalfield.  The Hunter Coalfield produces almost 60% and 65% 
of all coal produced in NSW and GMR, respectively.  It is from this region that DECCW 
receives the most complaints about particulate matter from coal mining and significant 
expansion in coal mining is expected over the medium term. 
 
Growth in coal production is expected in all NSW coalfields over the medium term and, with 
current emission controls, this could lead to higher ambient concentrations of particulate 
matter in populated areas such as Muswellbrook and Singleton and also in smaller towns 
such as Camberwell in the Hunter and Wollar in the Western Coalfields.   
 

1.2 Study aims and objectives  

This study has been prepared to address the aims and objectives specified in the Tender 
Document issued by DECCW (Appendix A). DECCW contracted Katestone Environmental to 
complete the review with the following broad objectives: 
 

 Establish existing practices for minimising particle emissions from NSW coal mines 
and benchmark them against international best practice. 

 Estimate the likely reduction in particle emissions and costs associated with adopting 
those international best practice measures. 

 
The objectives of the study were to: 
 

 Review international best practice measures to prevent and/or minimise particle 
emissions from all activities associated with NSW coal mines, including land 
rehabilitation. 

 Compare international best practice measures to prevent and/or minimise particle 
emissions with those currently used at NSW coal mines. 

 Make recommendations regarding the adoption of international best practice 
measures that could be practicably implemented in NSW at existing and proposed 
coal mines. 

 Estimate the likely reduction in particle emissions associated with adopting each 
international best practice measure at NSW coal mines. 

 Estimate the costs associated with adopting each international best practice measure 
at NSW coal mines. 
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1.3 Study methodology and document outline  

The key elements of the study and structure of the report are as follows: 
 

 Amenity Impacts and Health Effects of Particulate Matter: Definitions of 
particulate matter and a discussion of the potential for particulate matter to affect 
human health, amenity and the environment (Section 2). 
 

 Overview of Coal Mining Process and Techniques: An overview of the coal 
mining process that introduces coal mining techniques, terminology and methods and 
describes coal mining processes that produce emissions of particulate matter 
(Section 3). 
 

 Air Quality Impacts in Mining Areas: Various measures are considered such as 
complaints, ambient particulate measurements and non-compliance with 
environment protection licence conditions to provide a picture of the current issues 
associated with coal mining.  The Camberwell Cumulative Impacts Review was also 
considered in this section to provide insight into the issues that exist in some mining 
communities and the sense that work needs to be done in various areas to improve 
the planning, assessment and regulation of coal mining activities to ensure that there 
is an ongoing minimisation of potential impacts (Section 4). 
 

 Identifying Major Coal Producers: A review of World coal production by country, 
region and economic groupings was conducted to focus the international literature 
review on countries and regions that are most likely to have invested heavily in 
research and development of controls and regulatory regimes for management of 
particulate matter from coal mining (Section 5). 
 

 Coal Production in Australia: A review of coal production in Australia was 
conducted to provide the local context and to identify the key coalfields in NSW.  The 
method of coal mining was considered to determine whether this may have an 
important bearing on the potential for impact in different regions.  Future trends in 
coal production are also considered, because in general terms increasing production 
whilst adopting the current approaches to particulate control will lead to increased 
emissions and potential impacts (Section 6). 
 

 Emissions Inventory Data for NSW Coal Mines: Coal mining emissions in the 
GMR were quantified by DECCW in the 2003 calendar year air emissions inventory.  
This data has been summarised to show the relative contribution of coal mining to 
particulate matter emissions in the GMR as a whole and to the Sydney, Newcastle, 
Wollongong and Non-Urban Regions within the GMR (Section 7). 
 

 Coal Mining Air Emissions Inventory for the GMR 2008: DECCW is currently 
preparing an emissions inventory for the 2008 calendar year.  Coal mining data from 
this inventory was provided to Katestone Environmental for the benchmarking study.  
This information has been used to determine the relative contributions of specific 
aspects of the coal mining process to an individual mineôs emissions and to overall 
emissions into the GMR airshed.  Individual sources of particulate matter from coal 
mining activities have been ranked.  This data has been used to focus the best 
practice literature review and review of current practices adopted by the coal mining 
industry in the GMR (Section 7.3). 
 

 Legislative Frameworks for Coal Mining: The regulatory frameworks for the 
management of particulate matter emissions from coal mining in major coal 
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producing countries have been researched and compared against current practice in 
NSW.  Countries that are members of the Organisation for Economic Cooperation 
and Development (OECD) were the focus of this research, but consideration was 
also given to the frameworks adopted in non-member countries that are major coal 
producers. The concept of best practice is considered and the procedures used to 
plan, develop and regulate coal mining activities are discussed (Section 8). 

 

 International Techniques for Controlling Particulate Matter Emissions from 
Coal Mining: International techniques for controlling particulate emissions from coal 
mining have been researched and best practice measures have been identified 
(Section 9). 
 

 NSW Techniques for Controlling Particulate Matter Emissions from Coal 
Mining: Current techniques for controlling particulate matter emissions from coal 
mines in the GMR have been researched (Section 10) by considering: 
 

o Documents published by the coal mines such as: Annual Environment 
Management Reports (AEMR), Environmental Management Plans (EMP) and 
Environmental Management Systems (EMS). 

o Conditions of Approval and Environment Protection Licences (EPL). 
o Information sourced during site visits to thirteen mines in the Hunter and 

Newcastle coalfields. 
o An internet survey of GMR mines. 

 

 Air Quality Management Tools: The air quality management tools that are used to 
control emissions of particulate matter from coal mines and current practices adopted 
by coal mines in the GMR are detailed (Section 11). 
 
An Air Quality Management Plan (AQMP) is an essential part of controlling emissions 
of particulate matter. Measures to minimise the potential impact of fugitive particulate 
matter emissions must recognise all potential sources and have strategies in place to 
mitigate any unnecessary emissions and adverse impacts that the proposed activities 
may have on the health and amenity of the surrounding community. An AQMP 
should have both proactive and reactive components.  

 

 Estimated Costs of Controlling Particulate Matter Emissions from NSW Coal 
Mines: A cost benefit analysis has been conducted to determine the cost of using 
best practice particulate emissions controls at GMR mines.  The benefits, in terms of 
the reduction in emissions of particulate matter, have been determined along with the 
cost per tonne of particulate matter avoided (Section 12). 
 

 Conclusions and Recommendations: Conclusions of the study and potential 
improvements to the management of particulate matter emissions from coal mines in 
the GMR are also presented (Section 13). 
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2. Amenity Impacts and Health Effects of Particulate Matter  

This section provides definitions of particulate matter including the key metrics (TSP, PM10 
and PM2.5) that are used throughout the document.  A discussion of the potential for 
particulate matter to affect human health, amenity and the environment is also provided. 
 

2.1 Definitions of particulate matter  

Particulate matter is a term used to define solid or liquid particles that may be suspended in 
the atmosphere.  Particulate matter is a generic term that is commonly used interchangeably 
with other terms such as smoke, soot, haze and dust.  The potential affect of particulate 
matter on the environment, human health and amenity depends on the size of the particles, 
the concentration of particulate matter in the atmosphere and rate of deposition. 
Concentration is the mass of particulate matter that is suspended per unit volume of air. 
Suspended particulate matter in ambient air is usually measured in micrograms per cubic 
metre (µg/m³). Deposition is the mass of particulate matter that settles per unit surface area.  
Deposited particulate matter is usually measured in grams per square metre (g/m2).  
 
Particulate matter with an aerodynamic diameter greater than 10 micrometres (µm) tend to 
be associated with amenity impacts, while particulate matter less than 10 µm are associated 
with health impacts. For this reason, particulate matter is sub-divided into a number of 
metrics based on particle size. These metrics are total suspended particulates (TSP), PM10, 
PM2.5 and dust deposition rate: 
 

 TSP refers to the total of all particles suspended in the air. When TSP is 
measured using a high volume air sampler, the maximum particle size has been 
found to be approximately 30 µm2. TSP was first used as a human health metric, 
but research has found a poor correlation between the concentration of TSP and 
health effects. TSP is now used as a metric of the potential for particulate matter 
to affect amenity.  

 PM10 is a subset of TSP2 and refers to particles suspended in the air with an 
aerodynamic diameter less than 10 µm. 

 Coarse particulate matter2 is a subset of TSP and PM10 and refers to particles 
suspended in the air with an aerodynamic diameter between 2.5 and 10 µm.  

 PM2.5 is a subset of TSP and PM10 and refers to particles suspended in the air 
with an aerodynamic diameter less than 2.5 µm. PM2.5 is also called fine 
particulate matter2. 

 Dust deposition rate is the mass of particulate matter that collects on an area 
over a one month period. Dust deposition rate is used as a metric of the potential 
for particulate matter to affect amenity. 

 
The atmospheric lifetimes of particles depends on the size of the particle with coarse 
particulate matter tending to deposit quickly and in relatively close proximity to its point of 
emissions, whilst fine particulate matter may remain suspended in the atmosphere for many 
days and travel many hundreds of kilometres. The atmospheric lifetimes of particles and 
potential travel distances based on the particle size are summarised in Table 13. 
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Table 1 Atmospheric lifetime and potential travel distance for particles of various 

size categories  

Particle 
size 

Description 
Atmospheric 

lifetime 
Travel distance 

TSP 
Total of all particles suspended in the 
atmosphere 

Minutes to 
hours 

Typically deposits within the 
proximate area downwind of 
the point of emissions 

PM10 
A subset of TSP, including all particles 
smaller than 10 µm in diameter.  

Days Up to 100 kilometres or more 

PM2.5 
A subset of the PM10 and TSP 
categories, including all particles 
smaller than 2.5 µm in diameter. 

Days to weeks 
Hundreds to thousands of 
kilometres 

 
Figure 14 shows the sizes of particulate matter as PM2.5 and PM10 relative to the average 
width of a human hair, which is 70 µm. 
 

 

Figure 1 Sizes of particulate matter smaller than PM 2.5 and PM 10 relative to the 

average width of a human hair  

 

2.2 Amenity impacts of particulate matter  

Amenity impacts can occur when levels of particulate matter become elevated5. The 
following impacts on amenity are commonly noted: 
 

 Short-term reduction in visibility. For example, at a local scale particulate matter may 
pass across a road and temporarily affect a driverôs ability to see oncoming traffic. At 
a regional scale, a visible plume of particulate matter may adversely affect the 
aesthetics of the environment such as scenic views. 
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 Build up of particulate matter on surfaces within homes resulting in the occupant 
needing to clean more frequently. 

 Soiling of washing. 

 Build up of particulate matter on the roofs of houses and, during rainfall, the flushing 
of the particulate matter into rainwater tanks potentially affecting quality of drinking 
water or tank capacity. 

 

2.3 Health effects  of particulat e matter  

The human body's respiratory system has a number of defence mechanisms to protect 
against the harmful effects of particulate matter5. Coarse particulate matter may be trapped 
in the mucus on the walls of the airways and can be removed by cilia, small hair-like 
structures that line the surface of the airways. The particulate matter is expelled from the 
body by coughing or swallowing. 
 
There is a demonstrated statistical association between health effects and the concentration 
of fine particulate matter. Recent studies Ono6, Cowherd and Donaldson7 and USEPA8 
indicate that in susceptible sub-populations, fine particulate matter from combustion related 
sources are markedly more detrimental to health than coarse particulate fractions (PM10-2.5). 
There is data associating PM10 from a combustion origin with health effects but this fraction 
also contains PM2.5

9 and, hence, the specific cause cannot be delineated.  
 
Exposure to particulate matter can cause a variety of health effects5. For example, 
numerous studies link levels of fine particulate matter to increased hospital admissions and 
emergency room visits and even to death from heart or lung diseases. Both long (over 
years) and short term (hours or days) particle exposure have been linked to health problems. 
 
There is clearly a fundamental distinction between particulate matter originating from the 
combustion of fuel and secondary chemical reactions, and mechanically generated crustal 
particulate matter. Where the former is generated for example by motor vehicles, power 
stations, and industrial activities and consists predominantly of fine particulate matter 
(PM2.5). While the latter, originates from construction, mining, earth works, unpaved roads, 
agricultural activities and erosion and consists predominantly of coarse particulate matter 
(PM10). 
 
Ono6, Cowherd and Donaldson7 and USEPA8 noted there are clear distinctions between: 
 

 The character of the ambient mix of particles generally found in urban areas as 
compared to that found in rural areas.  

 The nature of the evidence concerning health effects associated with thoracic coarse 
particles generally found in urban versus rural areas.  

 
Further, the mix of particles typically found in areas with combustion sources such as 
industrial sites and urban areas contain a number of contaminants that are not commonly 
present, or not present to the same degree, in the mix of natural crustal particles. Particles of 
crustal origin, which are predominately in the coarse fraction, appear to be relatively non-
toxic under most circumstances, compared to combustion-related particles.  
 
NSW Health5 considers that the following people may be more susceptible to the health 
effects of fine and coarse particles: 
 

 Infants, children and adolescents. 

 The elderly. 

 People with respiratory conditions such as asthma, bronchitis and emphysema. 
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 People with heart disease. 

 People with diabetes.  
 
If health effects arise from exposure to particulate matter, the symptoms are likely to be5: 
 

 Coughing. 

 Wheezing or worsening of asthma. 

 Increased need for medications (e.g. puffers, antibiotics). 

 Increased breathlessness. 

 Sneezing and sore eyes. 
 
NSW Health reports5 that recent research suggests that heart problems, such as angina and 
heart attacks may also be associated with coarse particle pollution. 
 
Particulate matter is the major air pollutant that is emitted from coal mining and processing 
activities.  The majority of particulate matter emitted from coal mining consists of large 
particles generated from activities such as mechanical disturbance of rock and soil materials 
by bulldozing, blasting and vehicles on dirt roads.  Particulate matter is also generated from 
wind erosion of stockpiles and bare ground.  
 
Section 8.7 presents a comparison of ambient air quality standards for particulate matter 
including total suspended particulate (TSP), PM10, PM2.5 and deposited dust that are 
promulgated in various national and state/provincial jurisdictions in Table 52 to Table 60. 
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3. Overview of Coal Mining Process and Techniques  

This section presents an overview of the coal mining process for underground, open-cut and 
highwall mining. Coal mining techniques have been described including, terminology and 
methods used to access the coal and extract it from the ground.  Coal mining activities that 
produce emissions of particulate matter have been identified. 
 
Figure 2 is a schematic10 that describes the open-cut and underground coal mining and 
washing processes. 
 

 

Figure 2 Open -cut and underground coal mining and washing flowchart  
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3.1 Underground  mining  

Underground mining in NSW is generally carried out using either the bord and pillar method 
or the longwall mining method. These methods involve the following procedures: 
 

 Bord and pillar: underground lanes (óbordsô) are cut into the coal seam with pillars of 
coal being left to support the roof. Extracting coal while leaving the pillars is known as 
ófirst workingsô and will result in minimal surface subsidence (Figure 311). Removing 
pillars is termed ósecond workingsô and will result in the collapse of the roof and 
surface subsidence. In the United States bords are termed ñroomsò. 

 Longwall mining: coal is extracted in a series of panels that may be up to 200 metres 
wide and two kilometres long. As no coal is left to support the roof at the mining face, 
hydraulic roof supports must be used to hold it up and the roof is allowed to fall once 
the coal has been extracted (Figure 411). This method of coal mining causes surface 
subsidence. 

 
In underground mining, coal is transported from the underground mining face by conveyor to 
the mine coal handling plant.  
 
The main activities that produce emissions of particulate matter at underground mines are: 
 

 Transport of raw coal from the mine to the raw coal stockpile (run-of-mine (ROM) 
pad).  Wind-blown particulate matter from conveyors or wheel generated particulate 
matter associated with haul trucks. 
 

 Stockpiling materials on the ROM pad associated with dumping coal from conveyors 
or trucks.  Wind-blown particulate matter from stockpiled coal and emissions 
associated with transferring coal to the load-in hopper (ROM hopper) of the 
processing plant. 
 

 Emissions of particulate matter from the processing plant may occur from the dry 
processing operations such as crushing and screening.  Emissions from wet 
processing operations tend to be minimal. 
 

 Washed or processed coal is then transferred to product stockpiles and subsequently 
to trucks or trains for transport to the end user.  Particulate matter emissions can 
occur due to wind erosion of product stockpiles if they become sufficiently dry and as 
a result of loading materials from the stockpile (reclaim).  Dumping coal into rail 
wagons and trucks will also produce emissions of particulate matter. 
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Figure 3 Underground mining using the bord  (or room)  and pillar mining  technique  

 

 

Figure 4 Underground mining using the longwall technique  
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3.2 Open -cut mining  

Mining is undertaken by open-cut methods using predominantly haul trucks, draglines and/or 
hydraulic excavators. The mining occurs in distinct stages that are described below. The 
open-cut coal mining process is shown in Figure 512. 
 

 

Figure 5 Open -cut coal mining proce ss 

 

3.2.1 Land preparation  

Land preparation prior to coal mining is site specific depending on the mining technique to 
be adopted, the vegetation and terrain. The following approach to land preparation is 
indicative of the general process of land preparation for open-cut coal mining.  
 
The first stage of the physical mining process involves the removal of the existing trees and 
vegetation. Cleared timber and vegetation may be mulched and stockpiled to be used on site 
for later re-use in rehabilitation. 
 
Topsoil is recovered using scrapers and placed directly onto reshaped areas where possible 
or otherwise stockpiled. The topsoil is recovered during stripping for later re-use on 
rehabilitation areas. Once established, topsoil stockpiles may be revegetated. 
 
Emissions of particulate matter occur as a result of: 
 

 Use of scrapers. 



 

 
Katestone Environmental Pty Ltd  
KE1006953 DECCW 

 

December 2010  

Page 21 

 

 Exposure of soil. 

 Bulldozing and stockpiling materials. 

 Wind erosion of bare ground and topsoil stockpiles. 
 

3.2.2 Blasting  

Holes are drilled into overburden and filled with explosives. The overburden is then blasted 
to fracture the rock enabling more efficient recovery of this material. Vibration, noise and fly-
rock can be minimised by optimising the blast design and the timing of the blast to avoid 
atmospheric conditions that might be conducive to the propagation of noise and through the 
use of engineering controls on drill rigs.  
 
Emissions of particulate matter occur as a result of: 
 

 Drilling the overburden. 

 Wind erosion of drill cuttings. 

 Wind erosion of bare ground. 

 Blasting overburden. 
 

3.2.3 Overbu rden removal  

Hydraulic excavators (Figure 613 and Figure 714) and/or draglines (Figure 815) recover and 
load blasted overburden into large haul trucks. These trucks transport the material to 
emplacement areas either within the mine void or outside the void. At some mines, 
overburden may be used to construct earth bunds to provide a visual screen of operations 
and to provide a shield to limit the speed of winds travelling across the site. 
 
Emissions of particulate matter occur as a result of: 
 

 Draglines excavating overburden and dumping overburden onto overburden dumps. 

 Excavators digging overburden and dumping overburden into haul trucks. 

 Wheel generated particulate matter as the haul truck travels from the pit to the in-pit 
or out-of-pit overburden dump. 

 Truck dumping of overburden to the in-pit or out-of-pit overburden dumps, stockpiles 
or emplacements. 

 Wind erosion of in-pit and out-of-pit overburden dumps. 
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Figure 6 Large excavator loading haul truck   

 

 

Figure 7 Hydraulic shovel loading haul truck   

 

 



 

 
Katestone Environmental Pty Ltd  
KE1006953 DECCW 

 

December 2010  

Page 23 

 

 

Figure 8 Dragline   

 

3.2.4 Coal recovery  

After removing the overburden, coal seams are mined using hydraulic excavators and 
loaders with the assistance of dozers. Haul trucks then transport the coal to the processing 
plant. 
 
Emissions of particulate matter occur as a result of: 
 

 Excavators digging coal and dumping coal into haul trucks. 

 Wheel generated particulate matter as the haul truck travels from the pit to the 
processing plant. 

 Truck dumping coal onto the raw coal pad (ROM pad).  

 Bulldozers forming the coal into a stockpile.  

 Truck or loader dumping coal into the raw coal hopper (ROM hopper). 

 Wind erosion of ROM stockpile. 
 

3.2.5 Coal processing and transport off -site 

After crushing to size and processing (washing) to remove impurities, coal is stockpiled prior 
to removal from site. Coal is then either loaded onto rail wagons or road trucks for transport 
to the port for export or to the end user. 
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Emissions of particulate matter occur as a result of: 
 

 Coal crushing and screening. 

 Transferring coal from the processing plant to the product stockyard by conveyor. 

 Stockpiling product coal using fixed or variable height stackers. 

 Wind erosion of product stockpile. 

 Unloading coal from the product stockpile (reclaiming). 

 Transferring coal from the reclaimer to the truck or rail loading facility. 

 Dumping coal into rail wagons or trucks. 

 Transfer and disposal of coal rejects.  
 

3.2.6 Mined land rehabilitation  

As overburden emplacement areas reach final design elevations, dozers are used to shape 
the land to be consistent with the surrounding environment. These reshaped areas are then 
re-topsoiled, ripped and sown with a mix of pasture grasses and native trees. 
 
Emissions of particulate matter occur as a result of: 
 

 Earthworks associated with reshaping the land by bulldozer.  

 Spreading topsoil. 

 Wind erosion of bare ground prior to the establishment of vegetation.  
 

3.3 Highwall mining  

Highwall mining is conducted using remote controlled mining machines that are driven into a 
coal seam to extract the coal. Highwall mining can be used to access coal left behind from 
previous mining operations or where difficult geological conditions restrict the use of other 
mining methods. In highwall mining, coal is extracted from the base of a cliff (a highwall) 
using horizontal drilling to create holes in the coal seam.  Pillars are left between areas of 
coal extraction to support the roof from collapsing. Highwall mining is a relatively new mining 
method that was introduced to Australia in the 1990s16.  
 
There are two main types of highwall mining: continuous highwall mining and auger mining 
(Figure 9). 
 
The potential for emissions of particulate matter from highwall mining will depend on the 
circumstances where highwall mining is used. However, in general, highwall mining would 
have equivalent emission sources to an underground mine, but with the addition of 
emissions associated with the creation of the highwall and wind erosion of exposed areas of 
overburden.  
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Figure 9 Highwall mining using an auger miner  
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4. Air Quality Impacts in Mining Areas  

In this section, various measures are considered such as complaints, ambient particulate 
measurements and non-compliance with environment protection licence conditions to 
provide a picture of the current issues associated with coal mining in the GMR.  The 
Camberwell Cumulative Impacts Review was also considered in this section to provide 
insight into the issues that exist in some mining communities and the sense that work needs 
to be done in various areas to improve the planning, assessment and regulation of coal 
mining activities to ensure that there is an ongoing minimisation of potential impacts. 
 

4.1 Ambient concentrations of PM 10 in the Hunter Valley  

In the Hunter Valley area, ambient monitoring of PM10 is conducted across a network of 60 
sites.  There are 45 high volume air samplers (HVAS) and 25 continuous monitors (Tapered 
Element Oscillating Microbalances or TEOMs). Sampling of PM10 is conducted once every 
six days, daily and/or hourly depending on the method used. Monitoring at these sites is 
conducted as a condition of development approval to indicate levels that occur close to the 
mines and residences.  
 
In 2010, DECCW prepared a document titled Compendium of Upper Hunter Ambient Air 
Quality Monitoring Data. The compendium included the monitoring data collected by coal 
mining companies in the Hunter Valley17. The compendium presents ambient monitoring 
data for PM10 using the National Environment Protection (Ambient Air Quality) Measure18 
(Ambient Air Quality NEPM) standards. Ambient data for PM2.5 sourced from the Australian 
Nuclear Science and Technology Organisation monitoring site at Muswellbrook is also 
presented, using the Ambient Air Quality NEPM advisory reporting standards for PM2.5 as a 
benchmark19.  
 
The data that formed the basis of DECCWôs review has been considered in the following 
section. The monitoring data collected within close proximity to the towns of Singleton and 
Muswellbrook has been considered specifically.   
 
Tables are provided below that summarise the maximum and 95th percentile, 24-hour 
average and annual average ground-level concentrations of PM10. Also included in the 
tables is the number of days when the 24-hour average concentration of PM10 has exceeded 
the Ambient Air Quality NEPM standard of 50 µg/m³. Years that have more than 5 days with 
24-hour average concentrations above 50 µg/m³ have been shaded red. 
 
The data shows: 
 

 In 2009 the maximum 24-hour average concentrations recorded are significantly 
higher than for other years. This is partly, though not entirely due to dust storm 
events that occurred on the 23 and 26 September 200920.   
 

 The annual average concentrations of PM10 at Muswellbrook are typically between 
20 and 25 µg/m3 (HVAS data) and 15 to 20 µg/m³ (TEOM data). 
 

 The annual average concentrations of PM10 at Singleton are typically between 15 
and 30 µg/m3 (HVAS data).  The low data capture rate at some sites makes it difficult 
to calculate an accurate annual average concentration. 
 

 The 24-hour average, 95th percentile PM10 concentrations at Muswellbrook are 
typically between 25 and 40 µg/m3 (TEOM data), except for 2009 when levels reach 
above 50 µg/m3. 
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 The maximum 24-hour average PM10 concentrations at Muswellbrook have ranged 
between 40 and 120 µg/m3, excluding data from 2009. 
 

 At all monitoring stations at Muswellbrook for the year 2009, the 24-hour average 
concentrations of PM10 have exceeded 50 µg/m3 on more than 5 days per year, 
ranging between 6 to 30 days.  Excluding the days related to the dust storm event, 
the number of days that exceedances occurred during 2009 are generally greater 
than for other years. For 2005 to 2008, the number of days exceeding 50 µg/m3 is 
lower than 5.  
 

 The 24-hour average, 95th percentile PM10 concentrations at Singleton are typically 
between 37 and 48 µg/m3 (TEOM data) in years where the data recovery is greater 
than 80%. 
 

 The maximum 24-hour average PM10 concentrations at Singleton have ranged 
between 40 and 100 µg/m3. 
 

 At Singleton, the number of days per year that the 24-hour average concentration of 
50 µg/m3 is exceeded has increased since 2005, ranging from 0 to 12 days. 

 
Box and whisker plots of the 24-hour average concentrations of PM10 measured at the four 
TEOM sites at Muswellbrook and Singleton are presented in Figure 11, Figure 12, Figure 13 
and Figure 14. Measurements during the dust storm event in 2009 have been removed from 
these data. 
 
Figure 1 shows the locations of ambient monitoring stations included in DECCWôs 
compendium. 
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Figure 10 Locations of ambient air quality monitoring stations from DECCW Compendium of Upper Hunter Ambient Air Quality 

Monitorin g Data  
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Table 2 Summary of 24 -hour and annual average concentrations of PM 10 at Muswellbrook  

Site name/location Organisation Method
1
 Duration Year 

Data 
capture 

(%) 

Maximum 
24-hour 

(µg/m
3
) 

95
th 

Percentile, 
24-hour 
(µg/m

3
)
2
 

Annual 
average 
(µg/m

3
) 

4
Number of 

days >50 µg/m³ 

Site 2 
Racecourse Rd 

Bengalla Mining 
Company 

AM-18 
HVAS 

one in six 
day 

03/01/2005 
to 

26/12/2009 

2005 100 53.3 - 23.3 1 

2006 100 44.8 - 23.7 0 

2007 100 78.1 - 26.5 6 

2008 90 83.6 - 24.8 2 

2009
3
 99 123.0 - 31.5 9 

Site 4 
St James School 

Bengalla Mining 
Company 

AM-18 
HVAS 

one in six 
day 

03/01/2005 
to 

26/12/2009 

2005 100 52.2 - 20.2 1 

2006 100 41.8 - 22.3 0 

2007 100 55.0 - 23.3 3 

2008 90 62.4 - 21.9 1 

2009
3
 99 125.0 - 30.5 6 

Site 31 
Sheppard Avenue 

Hunter Valley 
Energy Coal Pty 

Ltd 

AM-18 
HVAS 

one in six 
day 

03/01/2005 
to 

26/12/2009 

2005 100 47.4 - 21.8 0 

2006 100 95.7 - 27.9 7 

2007 99 97.2 - 27.8 6 

2008 100 78.9 - 21.0 2 

2009
3
 99 192.0 - 29.8 7 

Site 31 
Sheppard Avenue 

 

Hunter Valley 
Energy Coal Pty 

Ltd 

AM-22 
TEOM 
daily 

1/01/2009 to 
31/12/2009 

2009
3
 97 2090.7 59.3 32.4 30 

Site 32 
South Muswellbrook 

Hunter Valley 
Energy Coal Pty 

Ltd 

AM-18 
HVAS 

one in six 
day 

03/01/2005 
to 

26/12/2009 

2005 99 60.9 - 22.4 3 

2006 100 66.2 - 22.3 1 

2007 99 64.6 - 23.1 1 

2008 100 84.3 - 20.7 1 

2009
3
 95 71.0 - 27.9 8 

Site 32 
South Muswellbrook 

Hunter Valley 
Energy Coal Pty 

Ltd 

AM-22 
TEOM 
daily 

1/01/2009 to 
31/12/2009 

2009
3
 94 1959.8 55.1 31.0 21 
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Site name/location Organisation Method
1
 Duration Year 

Data 
capture 

(%) 

Maximum 
24-hour 

(µg/m
3
) 

95
th 

Percentile, 
24-hour 
(µg/m

3
)
2
 

Annual 
average 
(µg/m

3
) 

4
Number of 

days >50 µg/m³ 

Site 34 
Yammanie 

Hunter Valley 
Energy Coal Pty 

Ltd 

AM-22 
TEOM 
daily 

1/01/2009 to 
31/12/2009 

2009
3
 100 1924.0 53.9 30.8 21 

Site 44 
Site 1 - MCC 

Muswellbrook 
Coal Company 

Ltd 

AM-22 
TEOM 
daily 

08/03/2005 
to 

31/12/2009 

2005 80 45.5 26.1 13.4 0 

2006 96 56.2 30.9 17.3 2 

2007 98 84.7 35.8 17.2 7 

2008 94 120.5 29.3 14.6 2 

2009
3
 95 1960.0 46.1 25.2 15 

Site 45 
Site 2 - MCC 

Muswellbrook 
Coal Company 

Ltd 

AM-22 
TEOM 
daily 

08/03/2005 
to 

31/12/2009 

2005 80 46.2 30.4 16.3 0 

2006 90 71.6 40.2 21.0 5 

2007 97 73.8 43.5 20.5 14 

2008 90 66.2 28.4 15.6 2 

2009
3
 92 1994.0 47.2 29.2 16 

Site 46 
Site 3 - MCC 

Muswellbrook 
Coal Company 

Ltd 

AM-22 
TEOM 
daily 

08/03/2005 
to 

31/12/2009 

2005 80 44.2 28.5 15.9 0 

2006 95 75.6 37.8 19.8 4 

2007 94 56.2 39.1 18.1 4 

2008 91 124.7 33.7 15.7 3 

2009
3
 89 1942.0 60.1 31.8 29 

Note: 
1
 Monitoring methods are defined in the Approved Methods for Sampling

21
. AM-18 is the Australian Standard for monitoring PM10 with a HVAS. AM-22 is the Australian 

Standard for monitoring PM10 with a TEOM. 
2 

24-hour, 95
th

 percentile concentrations were calculated for TEOM data only due to insufficient data for HVAS. 
3
 Results include measurements recorded during dust storm events that occurred on 23 September and 26 September 2009. 

4
 Since HVAS monitoring for PM10 is conducted on one day in six, the actual number of exceedances of the PM10 criterion is likely to be higher than reported. The 

proportion of exceedances is likely to be correct. So the number of exceedances can be inferred from HVAS results assuming the monitor were operated continuously. 
For example, one exceedance measured over a full year of one day in six monitoring would correspond to exceedances on 1.6% of days or six days per year. Hence one 
or more HVAS exceedances indicate the likelihood that there would be more than five exceedances of the PM10 criterion in a year. 
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Table 3 Summary of 24 -hour and annual average concentrations of PM 10 at Singleton  

Site name/location Organisation Method
1
 Duration Year 

Data 
capture 

(%) 

Maximum 
24-hour 

(µg/m
3
) 

95
th 

Percentile, 
24-hour 
(µg/m

3
)
2
 

Annual average 
(µg/m

3
) 

4
Number of 

days >50 µg/m³ 

Site 9 
HV1 - Bridgman 

Road 

Camberwell 
Coal Pty Ltd 

AM-18 
HVAS 

one in six 
day 

25/08/2005 
to 

26/12/2009 

2005 36 49.0 - 22.9 0 

2006 99 57.0 - 17.4 1 

2007 100 72.0 - 19.9 4 

2008 100 66.0 - 20.6 3 

2009
3
 99 60.0 - 21.7 4 

Site 16 
Long Point PM10 

Coal & Allied 
Industries Ltd 
(Hunter Valley 

Operations) 

AM-18 
HVAS 

one in six 
day 

29/06/2009 
to 

26/12/2009 
2009

3
 53 54.7 - 21.9 1 

Site 17 
Maison Dieu PM10 

Coal & Allied 
Industries Ltd 
(Hunter Valley 

Operations) 

AM-18 
HVAS 

one in six 
day 

NO DATA - - - - - - 

Site 17 
Maison Dieu PM10 

Coal & Allied 
Industries Ltd 
(Hunter Valley 

Operations) 

AM-22 
TEOM 
daily 

16/10/2007 
to 

31/12/2009 

2007 21 64.5 50.7 20.7 4 

2008 96 78.0 37.3 18.2 8 

2009
3
 87 149.0 47.7 21 12 

Site 54 
Mines Rescue 

Rix's Creek Pty 
Limited 

AM-18 
HVAS 

one in six 
day 

03/01/2005 
to 

26/12/2009 

2005 99 42.0 - 10.5 0 

2006 99 48.0 - 19.7 0 

2007 94 58.0 - 15.4 1 

2008 75 87.0 - 38 12 

2009
3
 39 81.0 - 27.1 3 
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Site name/location Organisation Method
1
 Duration Year 

Data 
capture 

(%) 

Maximum 
24-hour 

(µg/m
3
) 

95
th 

Percentile, 
24-hour 
(µg/m

3
)
2
 

Annual average 
(µg/m

3
) 

4
Number of 

days >50 µg/m³ 

Site 55 
Retreat 

Rix's Creek Pty 
Limited 

AM-18 
HVAS 

one in six 
day 

03/01/2005 
to 

26/12/2009 

2005 97 83.0 - 25.3 7 

2006 99 57.0 - 23.9 6 

2007 97 89.0 - 26.1 7 

2008 90 71.0 - 29.8 9 

2009
3
 76 69.0 - 25.7 4 

Site 56 
Rix's Creek 

Rix's Creek Pty 
Limited 

AM-18 
HVAS 

one in six 
day 

03/01/2005 
to 

26/12/2009 

2005 92 73.0 - 21.3 2 

2006 85 58.0 - 22.4 4 

2007 90 94.0 - 28.5 5 

2008 93 94.0 - 28.5 8 

2009
3
 46 108.0 - 20.5 3 

Note: 
1
 Monitoring methods are defined in the Approved Methods for Sampling

21
. AM-18 is the Australian Standard for monitoring PM10 with a HVAS. AM-22 is the Australian 

Standard for monitoring PM10 with a TEOM. 
2
 24-hour, 95

th
 percentile concentrations were calculated for TEOM data only due to insufficient data for HVAS. 

3
 Results include measurements recorded during dust storm events that occurred on 23 September and 26 September 2009. 

4
 Since HVAS monitoring for PM10 is conducted on one day in six, the actual number of exceedances of the PM10 criterion is likely to be higher than reported. The 

proportion of exceedances is likely to be correct. So the number of exceedances can be inferred from HVAS results assuming the monitor were operated continuously. 
For example, one exceedance measured over a full year of one day in six monitoring would correspond to exceedances on 1.6% of days or six days per year. Hence one 
or more HVAS exceedances indicate the likelihood that there would be more than five exceedances of the PM10 criterion in a year. 
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Figure 11 Box and whisker plot of 24 -hour average concentrations of PM 10 recorded 

at Muswellbrook from 2005 -2009, Site 1 Muswellbrook Coal Company  

 

 

Figure 12 Box and whisker plot of 24 -hour average concentrations of PM 10 recorded 

at Muswellbrook from 2005 -2009, Site 2 Muswellbrook Coal Company  
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Figure 13 Box and whisker plot of 24 -hour ave rage concentrations of PM 10 recorded 

at Muswellbrook from 2005 -2009, Site 3 Muswellbrook Coal Company  

 
 

 

Figure 14 Box and whisker plot of 24 -hour average concentrations of PM 10 recorded 

at Singleton  from 2007-2009, Maison Dieu  Co al & Allied Industries Ltd  
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4.2 Air quality c omplaints  in the GMR  

DECCW operates the Environment Line so that pollution incidents may be reported. The 
following information is recorded with each incident: 
 

 Caller name. 

 Suburb and Council area. 

 Date and location of the incident. 

 Description of the incident. 
 
Complaints about air quality issues associated with coal mining activities which are recorded 
by DECCWôs Environment Line were provided by DECCW for the purpose of this study. The 
data was provided for each of DECCWôs Operations Regions where coal mining activities 
occur for the years 2007, 2008 and 2009. The complaints are summarised in Table 4. The 
total number of complaints is relatively steady from year to year ranging from 103 in 2007 to 
120 in 2008.  
 
The majority of complaints (81-84 per year) came from DECCWôs North East Region that 
incorporates the Newcastle Coalfield and the Hunter Coalfield. The Metropolitan Region 
covers the Southern Coalfield and received the least number of complaints (6-11 per year). 
The Central West Region includes the Western Coalfield and received between 12 and 30 
complaints per year.  

Table 4 Number of complaints received by DECCW's Environment Line in relation  

to air quality issues associated with coal mines in the GMR, by DECCW 

Region from 2007 to 2009  

DECCW Region 
Number of complaints pertaining to air quality 

2007 2008 2009 Total 

North East 83 84 81 248 

Metropolitan 8 6 11 25 

Central West 12 30 16 58 

Total 103 120 108 331 

 
Table 5 shows the number of complaints by suburb or town as a total for the three years 
from 2007 to 2009. The greatest number of complaints (81 or 24.5%) was received from 
people living in Muswellbrook. A further 62 complaints were received from Camberwell and 
54 from Singleton. The top three are all in the Hunter Coalfield and represent 60% of all 
complaints. A total of 11 (or 10%) of complaints were received from Wollar, east of the 
Wilpinjong and Ulan coal mines. 

Table 5 Number of complaints received by DECCW's Environment Line in relation 

to air quality issues associated with coal mines in the GMR, by suburb or 

town from 2007 to 2009  

Suburb DECCW Region Total complaints Proportion (%) Cumulative Proportion (%) 

Muswellbrook North East 81 24.5 24.5 

Camberwell North East 62 18.7 43.2 

Singleton North East 54 16.3 59.5 

Wollar Central West 33 10.0 69.5 

Ravensworth North East 11 3.3 72.8 

Mount Thorley North East 9 2.7 75.5 

Russell Vale Metropolitan 7 2.1 77.6 
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Suburb DECCW Region Total complaints Proportion (%) Cumulative Proportion (%) 

Helensburgh Metropolitan 6 1.8 79.5 

Jerrys Plains North East 6 1.8 81.3 

Cullen Bullen Central West 5 1.5 82.8 

Blackmans Flat Central West 4 1.2 84.0 

Capertee Central West 4 1.2 85.2 

Port Kembla Metropolitan 4 1.2 86.4 

Charbon Central West 3 0.9 87.3 

Fassifern North East 3 0.9 88.2 

Warkworth North East 3 0.9 89.1 

Broke North East 2 0.6 89.7 

Dapto West Metropolitan 2 0.6 90.3 

Lithgow Central West 2 0.6 90.9 

Mudgee Central West 2 0.6 91.5 

Stroud North East 2 0.6 92.1 

Teralba North East 2 0.6 92.7 

Wilpinjong Central West 2 0.6 93.4 

Wybong North East 2 0.6 94.0 

Bellambi Metropolitan 1 0.3 94.3 

Boolaroo North East 1 0.3 94.6 

Bulga North East 1 0.3 94.9 

Cessnock North East 1 0.3 95.2 

Clandulla Central West 1 0.3 95.5 

Corrimal Metropolitan 1 0.3 95.8 

Lidsdale Central West 1 0.3 96.1 

Mount Vincent North East 1 0.3 96.4 

Rixôs Creek North East 1 0.3 96.7 

Rothbury North North East 1 0.3 97.0 

Rutherford North East 1 0.3 97.3 

Singleton Heights North East 1 0.3 97.6 

Stroud Road North East 1 0.3 97.9 

Tahmoor Metropolitan 1 0.3 98.2 

Thirroul Metropolitan 1 0.3 98.5 

Toukley North East 1 0.3 98.8 

Ulan Central West 1 0.3 99.1 

Wards River North East 1 0.3 99.4 

Wongawilli Metropolitan 1 0.3 99.7 

Yallah Metropolitan 1 0.3 100.0 

Grand Total  331 100.0  

 
The reason for complaints is summarised in Table 6. Note that the proportions in Table 6 do 
not add to 100% because complainants commonly cite multiple reasons for the complaint. 
For example, the complainant may have identified dust or fume associated with blasting. 
Dust (85.8%) is the predominant reason cited for complaints. Approximately 17% of 
complainants identified blasting in the complaint. A further 16% of complainants mentioned 
that strong wind conditions were a factor in causing the incident.  
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Table 6 Reason for complaints received by DECCWõs Environment Line in relation 

to air quality issue s associated with coal mines in the GMR from 2007 to 

2009 

Reason for complaint Count
1
 

Proportion of total 
complaints (%) 

Dust 284 85.8% 

Blasting 57 17.2% 

Wind contribution to cause of 
complaint 

54 16.3% 

Stench, odour or smell 29 8.8% 

Smoke 14 4.2% 

Air pollution 11 3.3% 

Haze 9 2.7% 

Soot 4 1.2% 

Smog 2 0.6% 

Uncovered load 2 0.6% 

Grand Total 331  

Note 
1
 Total number of complaints is 331. In most complaints, more than one reason for complaint was cited, hence, the 

percentages in the third column do not add to 100%. 

 
The location of complainants by suburb or locality that cited dust as the cause of the 
complaint is illustrated in Figure 15, Figure 16 and Figure 17.  Also shown in these figures 
are the mine locations with the size of the marker for each mine shown proportional to 
emissions (Section 7). 
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Figure 15 Complaints about dust in the Newcastle and Hunter Coalfield s by suburb  

and relative coal mining emission rates of PM 10, 2007-2009 
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Figure 16 Complaints about dust in the Southern Coalfield by suburb and relative 

coal mining emission rates of PM 10, 2007-2009 
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Figure 17 Complaints about dust in the Western Coalfield by suburb and relative 

coal mining emission rates of PM 10, 2007-2009 
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4.3 Environment Protection Licence c onditions and non -compliance  

Environment Protection Licences (EPL) are held by all coal mines according to Schedule 1 
of the Protection of the Environment Operations Act 199722 (POEO Act).  EPL are described 
in detail in Section 8.6.1. The EPL conditions that are applied to coal mining activities that 
operate in the GMR to manage emissions of particulate matter are summarised in Table 7. 

Table 7 GMR coal mine Environment Protection Licence conditions re lating to air 

quality, excluding monitoring conditions  

Condition Count 
Proportion of GMR coal 

mining licences with 
condition (%)

1
 

The premises must be maintained in a condition which 
minimises or prevents the emission of dust from the 
premises. 

58 85.3 

All trafficable areas, coal storage areas and vehicle 
manoeuvring areas in or on the premises must be 
maintained, at all times, in a condition that will minimise the 
generation, or emission from the premises, of wind-blown 
or traffic generated dust. 

19 27.9 

Activities occurring in or on the premises must be carried 
out in a manner that will minimise the generation, or 
emission from the premises, of wind-blown or traffic 
generated dust. 

8 11.8 

All operations and activities occurring at the premises must 
be carried out in a manner that will minimise the emission 
of dust from the premises. 

7 10.3 

Guide posts or other control measures must be maintained 
to define trafficable areas, restricting vehicle movements to 
these areas and identifying areas to be watered down. 

4 5.9 

The tailgates of all haulage trucks leaving the premises 
must be securely fixed prior to loading or immediately after 
unloading to prevent loss of material. 

3 4.4 

Trucks entering and leaving the premises that are carrying 
loads must be covered at all times, except during loading 
and unloading. 

3 4.4 

Trucks transporting coal from the premises must be 
covered immediately after loading to prevent wind blown 
emissions and spillage. The covering must be maintained 
until immediately before unloading the trucks. 

3 4.4 

All operations and activities occurring at the premises must 
be carried out in a manner that will minimise dust at the 
boundary of the premises. 

1 1.5 

Trucks transporting boiler ash from Oberon to the premises 
must be covered immediately after loading to prevent wind 
blown emissions and spillage. The covering must be 
maintained until immediately before unloading the trucks. 

1 1.5 

Trucks transporting coal from the premises must be 
covered immediately after loading to prevent wind blown 
emissions and spillage. The covering must be maintained 
until immediately before unloading the trucks. 

1 1.5 

Grand Total 68  
Note 
1
 Licences may contain a number of the above conditions and, hence, the proportions do not add to 100% 

 
The majority of coal mining activities in the GMR are required to monitor for at least one and 
usually a number of the following: 
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 Ambient concentrations of TSP.  

 Ambient concentrations of PM10. 

 Dust deposition rate. 

 Meteorology. 
 
Monitoring that is required to be conducted under an EPL must be conducted strictly in 
accordance with the requirements of the Approved Methods for the Sampling and Analysis 
of Air Pollutants in NSW21 (Approved Methods for Sampling). 
 
Under Section 309 of the POEO Act, DECCW is required to keep the Public Register that 
includes details of non-compliances with Environmental Protection Licence (EPL) conditions. 
A summary of non-compliances with EPL conditions for coal mining activities in NSW is 
included in Table 8. A total of 566 non-compliances were identified in the years from 2000 to 
2009. The majority of the non-compliances (97.2%) were associated with failures to conduct 
monitoring in accordance with the EPL.  
 
Examples of those failures include: 
 

 4 out of 183 Total Suspended Particle samples were not collected due to power 
supply interruptions or faulty equipment. 

 High volume sample not monitored on one occasion due to power fault. 

 Dust monitoring was carried out at a location other than that specified in the map 
referred to in the EPL. 

 No samples had been collected from monitoring point 8 on 5 occasions due to the 
dust gauge being vandalised. 

 
The remaining 2.8% of non-compliances were due to incidents where particulate matter was 
found to be a problem or where monitoring showed exceedances of the ambient air quality 
criteria for total dust deposition rate and increment in dust deposition rate. 

Table 8 Non -compliances with Environment Protection Licence  conditions as 

recorded in the public register for  coal mining activities  from 2000 to 2009  

Non-compliance Count
1
 Proportion (%) 

Failures relating to particulate matter monitoring 
program 

550 97.2 

Excessive particulate matter from loading or 
dumping operations 

8 1.4 

Failure to apply adequate suppression or control 5 0.9 

Excessive particulate matter emissions from mining 
activities 

2 0.4 

Monitoring results show exceedance of air quality 
standard or limit 

1 0.2 

Total 566 100 
Note 
1
Instances of non-compliance 

 
The stark difference in the number of non-compliances associated with failures to conduct 
monitoring in accordance with the EPL conditions and other non-compliances is probably 
related to the nature of the conditions.  The monitoring conditions are prescriptive and are 
the subject of annual reporting so non compliances can easily be determined.  Whereas, the 
majority of conditions that relate to controlling emissions of particulate matter are not 
prescriptive, so they can be more challenging to audit, enforce and ensure compliance.  
Non-compliances in these instances may require a DECCW officer to be present to witness 
the incident and to make a judgement as to whether the incident contravenes the EPL 
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conditions. Alternatively, a DECCW officer could request an incident report and determine an 
appropriate course of action. 
 

4.4 Camberwell Cumulative Impact Review  

On 13 July 2010, the Department of Planning released the final Camberwell Cumulative 
Impacts Review consisting of: 
 

 Expert reports on air quality (particulate matter) (Environ 200923), noise (Wilkinson 
Murray 200924) and potential contamination of drinking water with lead (Centre for 
Mined Land Rehabilitation 200925). 

 An additional expert report on air quality requested from several mining companies 
seeking to expand their operations in the vicinity of Camberwell (PAE Holmes 
201026). 

 A Department of Planning overview and response to the reports27. 
 
The studies were commissioned in early 2009 in response to public concern over the impact 
of the existing mining operations on Camberwell and the potential impacts from proposed 
expansions. 
 
In response to the studies, the NSW Government will implement the following initiatives27: 
 

 Employ two Department of Planning compliance officers, who will be based full-time 
in the Upper Hunter to monitor minesô compliance with conditions of consent. 

 

 Targeting Camberwell as a site for the establishment of an air monitoring station as 
part of the 14 stations proposed for the Upper Hunter Air Quality Monitoring Network. 
This will allow residents to access real time data on air quality in the region. 

 

 Requiring mines around Camberwell to employ best practice dust and noise control 
measures, expanding real-time monitoring and limiting mine operating practices to 
reduce emissions. 

 

 Ensuring residents are fully informed of potential health impacts of mining operations. 
 

4.4.1 Cumulative Impacts of Particulate Matter ð Environ 

The expert report on the cumulative levels of particulate matter23 found the following in 
relation to existing air quality within Camberwell Village based on 2007-08 monitoring at 
residential sites: 

 

 Elevated peak daily PM10 concentrations, in excess of health-based ambient air 
quality limits occur within Camberwell Village. Maximum daily average PM10 
concentrations sufficiently protective. Average annual PM10 concentrations are in the 
range of 18 ɛg/mį to 26 ɛg/mį (31% to 87% of the air quality criterion of 30 ɛg/mį). 

 

 The highest PM10 concentrations and greatest frequency of days on which 
concentrations are > 50 ɛg/mį occurs within Camberwell Village West, with lower 
levels and exceedance frequencies at residences situated south of the New England 
highway. 
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 Despite the lower PM10 concentrations measured to the south of the New England 
highway, PM10 concentrations measured across the greater Camberwell area are 
generally of a similar magnitude.  

 

 Concentrations of fine particulates in the less than 2.5 micron diameter size fraction 
(PM2.5) have been measured to exceed National Environment Protection Measure 
(NEPM) advisory goals. It is conjectured that such exceedances may be primarily 
due to combustion sources, notably bushfire events. 

 

 Based on an analysis of emissions inventory information and ambient air quality data 
it is concluded that suspended TSP and PM10 concentrations within Camberwell 
Village are routinely dominated by local coal mining emissions. Bushfires and dust 
storms are recognised as being significant but episodic (infrequent) contributors to 
peak fine particulate concentrations. The contribution of other sources, including local 
and remote combustion sources, are anticipated to be a more substantial contributor 
to fine and ultrafine particulate concentrations. 

 

 Elevated ambient PM10 concentrations frequently occur during periods of significant 
wind variations during which time pollutant recirculation and accumulation is likely to 
be occurring. 

 

 Distinguishing the contribution of individual mines to air pollutant episodes (in cases 
where no significant mine environmental incident was logged) is not possible even 
with detailed analysis of coincident air quality and meteorological data from several 
stations. 

 

 Diurnal trends in PM10 concentrations within Camberwell Village are a function of 
temporal trends in emissions and the prevailing meteorology. The distinct increase in 
PM10 concentrations in the Camberwell area at 7 am is noted to coincide with the 
initiation of Ashton Coal Operation Ltd (ACOL)ôs open cut mining operations, and 
occurs ahead of the onset of the higher daytime winds. Daytime wind and mining 
emissions, including emissions from ACOL and other nearby mines which operate 
continuously (and potentially increase the intensity of their activities during the 
daytime), are anticipated to be responsible for the elevated day-time PM10 
concentrations. 

 

 No significant inter-annual trends in PM10 concentrations were observed based on 
the available data. This observation is however subject to uncertainty due to the 
unavailability of a long-term PM10 monitoring data set comprising continuous 
measurements at a single location. 

 

 The highest PM10 concentrations and greatest number of peak 24-hour PM10 
concentrations occur during the September to November period (peaking in 
October). This period is characterised by more variable wind (prevalence of both 
west to northwest and southeast to south-southeast flow components) and is likely to 
be associated with greater air pollutant recirculation and accumulation potentials. 
Bushfire incidence data could not be obtained to assess the contributions of such 
natural events to PM10 concentrations at this time of year. 

 

 Annual dust deposition rates within Camberwell Village were generally found to be 
within the DECCW criterion of 4 g/m²/month given for cumulative dust deposition. 
Although this criterion was exceeded within Camberwell Village west during 2007, 
dust deposition rates during 2008 were below this limit. Notwithstanding these data, 
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soiling of surfaces and dust build up in gutters was evident during the visual 
inspection of premises within Camberwell Village. 

 

 Given the controlling influence of local coal mining emissions on suspended 
particulate concentrations, changes in mining activities were taken to be indicative of 
potential changes in future air quality within Camberwell. Particulate emissions are 
anticipated to be of a similar magnitude to those currently experienced until at least 
2015 (with emissions being higher than 2009 emissions during certain coming years). 
Additionally, there is a scheduled progression of mining towards Camberwell Village 
over the next five years. It is therefore anticipated that without additional dust 
management measures, PM10 concentrations within Camberwell are likely to 
increase in the next five years. 

 

The Environ report adopted the European Best Available Technique (BAT) definition of Best 
Practice, namely, a level of performance towards the upper range of what is economically 
and technically achievable within an industry sector and considers local factors. Best 
practice does not necessarily represent ñthe very bestò or ñworldôs best practiceò. The 
following conclusions were reached in relation to best practice measures to control 
particulate matter emissions: 

 There are many activities identified by surrounding mining operations that may be 
considered to be best practice dust controls, however not all practices are consistent 
across facilities. 

 

 While best practice techniques are identified, findings within Section 3 indicate that 
there is need for further improvement in operational dust management to ensure that 
human health is protected at Camberwell within coming years. 

 

 Best practice should incorporate the most appropriate techniques at a facility level. 
Techniques may be rationalised and cost-optimised through site-specific 
investigations, with source prioritisation based on the contribution of sources to 
suspended fine particulate concentrations at nearby receptors. 

 

 Key areas where dust management may be augmented, in line with best practice, 
include investigation into the selective use of chemical dust suppressants, the 
optimisation of reactive monitoring techniques, and the use of predictive forecasting 
to inform dust management. 

 

 For dust management to be effective in practice, it requires to be institutionalised, 
with dust management responsibilities being set for all levels of personnel, 
incorporating dust management within Standard Operating Procedures, and routine 
inspection, corrective action, audit and review to ensure a process of continual 
improvement.  

 

 Effective management of cumulative air quality impacts within Camberwell Village will 
require a coordinated approach, with the cooperation of all surrounding mining 
operations, at all levels. 

 

The Environ report also reached conclusions about the following elements of Airshed 
Management: 
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 Ambient Air Quality Criteria: one set of criteria must be specified for assessing the 
status of ambient air quality within Camberwell Village. These criteria should be used 
to assess cumulative air pollutant concentrations, whether measured or predicted, 
and be referenced by all government agencies. 

 Responsibility for Managing Air Quality within Criteria: Integrated air quality 
monitoring and management with active participation by regulatory authorities should 
be implemented with the effectiveness of such coordinated management gauged 
based on compliance with air quality criteria. 

 Air Quality Monitoring: consolidation (and rationalisation) of the current air quality 
monitoring sites within Camberwell Village and the surrounds, as part of a 
coordinated management approach. 

 Area-wide Emissions Inventory and Air Dispersion Modelling: development of a 
validated emissions and dispersion model for scenario modelling and evaluation of 
new projects. 

 Optimisation of Abatement. 

 Cumulative Assessments for Proposed Developments. 

 Integrated Consultative Committee for the Camberwell area, comprising 
representation of all adjacent mines in addition to regulatory authorities and 
residents, should be considered. 

 Regular compliance assessments should be undertaken to ensure that local mining 
operations consistently comply with all requirements. Such assessments should be 
undertaken by independent parties with expertise in air quality mitigation and should 
evaluate not only the existence of measures and systems but their effectiveness at 
maintaining air quality within agreed levels. 

 

4.4.2 Lead in Drinking Water Report ð Centre for Mined Land Rehabilitation  

To determine the potential contribution from mining, the Centre for Mined Land 
Rehabilitation (CMLR) study25 analysed lead levels in: 

 Domestic rainwater tanks in Camberwell and on the outskirts of Muswellbrook. 

 Soils in these residential areas. 

 House dust samples from Camberwell. 

 TSP samples from Ashton and Integra HVAS. 

 Mined overburden, coal and topsoil at the three mines in the vicinity of Camberwell. 

The study also included background samples taken from Branxton for comparison, which is 
some distance from mining activities. 

The study found that: 

 Lead in all samples of tank water was below the health-based lead levels contained 
in the Australian Drinking Water Guidelines. 

 There was no transfer of lead from historical sludge, which is present in the base of 
some tanks.  
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 The risk assessment indicated that there was no significant difference between tank 
water from houses close to coal mining operations and background water samples, 
including Newcastle town water. 

 The analysis of atmospheric particulates concluded that there was no significant 
transfer of lead from mine overburden material. Mine overburden contained lead at 
levels below the relevant NEPM soil criteria. 

 Samples of house dust from floor wipes, window sill and trough wipes at Camberwell 
and surrounding areas showed that lead levels were not significant in any house, 
with respect to human health risk, apart from two window tracks. The study indicated 
that there was no association with lead in window tracks and an external dust source 
and recommended routine window trough cleaning to minimise dust build up. 

 The study concluded that there was no demonstrated health risk from lead impacts 
from the coal mining operations studied. Lead levels within rainwater tanks, soils, 
house dust and atmospheric particulates were all below relevant criteria. The study 
concluded that it was unnecessary to proceed with further risk assessment. 

 

4.5 Upper Hunter Air Quality Monitoring Network  

The NSW Government has begun work to establish an ambient-air monitoring network in 
strategic locations around Upper Hunter mining areas and populated centres, including 
Muswellbrook and Singleton. The Upper Hunter Air Quality Monitoring Network28 (the 
Network) will continuously measure dust particulates in the air at up to 14 sites throughout 
the region. Air quality data from the Network will be accessible around the clock via an online 
website. 
 
Data collected by the Network may be used to identify the causes of changes in air quality 
and to help identify the major sources of the monitored pollutants. In addition, regional air-
quality data from the Network will be compared with relevant national air-quality goals. 
 
Each station will use TEOM monitors to measure PM10. Three of the TEOM monitors will 
monitor PM2.5. Each station will also record wind direction and wind speed to provide an 
indication of the movement of dust throughout the Upper Hunter Region. 
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5. Identifying Major Coal Produc ers 

This section provides a review of World coal production by country, region and economic 
groupings to focus the international literature review on countries and regions that are most 
likely to have invested heavily in research and development of controls and regulatory 
regimes for management of particulate matter from coal mining. Key coal mining countries 
have been identified and their status as OECD or emerging market economies has been 
documented. In some countries state or provincial governments take an important role in 
regulating coal mining activities. Hence, some attention is also given to coal production by 
state or province. 
 

5.1 Coal production  by country  

The 2010 BP Statistical Review of World Energy29 reported that world coal production was 
more than 6.9 billion tonnes in 2009. Coal production occurs in many countries using a 
variety of surface and underground mining techniques. Open-cut mining accounts for around 
80% of production in Australia, while in the USA about 67% of production comes from open-
cut mining30.  
 
Table 9 and Figure 18 show the worldôs coal production by coal producing country29. The top 
ten countries produce almost 90% of the worldôs coal. China is the highest coal producer 
with 44% of total world production in 2009. The United States is the second largest coal 
producer contributing 14% whilst India and Australia contribute 8% and 6%, respectively. 
Germany and Poland are the eighth and ninth highest world producers. Of the top ten coal 
producing countries, four are members of the Organisation for Economic Co-operation and 
Development (OECD), namely, the United States, Australia, Germany and Poland. 
 
Figure 19 shows world coal production since 198129. The figure shows that China has been 
the worldôs largest coal producing country since 1985 when it overtook the United States.  

Table 9 World  coal produc tion by country for 2009  

Country 
Member of OECD 
and year joined 

2009 Coal 
Production 

(million tonnes 
per year) 

Proportion of 
total  
(%) 

Cumulative 
Proportion of 

total  
(%) 

China -- 3,050.0 44.0% 44.0% 

US Member since 1961 973.2 14.0% 58.0% 

India Non-member 557.6 8.0% 66.0% 

Australia Member since 1971 409.2 5.9% 71.9% 

Russian Federation Non-member 298.1 4.3% 76.2% 

Indonesia Non-member 252.5 3.6% 79.8% 

South Africa Non-member 250.0 3.6% 83.4% 

Germany Member since 1961 183.7 2.6% 86.1% 

Poland Member since 1996 135.1 1.9% 88.0% 

Kazakhstan Non-member 101.5 1.5% 89.5% 

Turkey Member since 1961 84.3 1.2% 90.7% 

Ukraine Non-member 73.7 1.1% 91.8% 

Colombia Non-member 72.1 1.0% 92.8% 

Other Europe & Eurasia N/A 65.4 0.9% 93.8% 

Canada Member since 1961 62.9 0.9% 94.7% 

Greece Member since 1961 62.7 0.9% 95.6% 

Other Asia Pacific N/A 57.8 0.8% 96.4% 

Czech Republic Member since 1995 53.3 0.8% 97.2% 

Vietnam Non-member 45.0 0.6% 97.8% 

Romania Non-member 30.6 0.4% 98.3% 

Bulgaria Non-member 26.9 0.4% 98.7% 
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Country 
Member of OECD 
and year joined 

2009 Coal 
Production 

(million tonnes 
per year) 

Proportion of 
total  
(%) 

Cumulative 
Proportion of 

total  
(%) 

Thailand Non-member 18.8 0.3% 98.9% 

United Kingdom Member since 1961 17.9 0.3% 99.2% 

Mexico Member since 1994 11.1 0.2% 99.3% 

Spain Member since 1961 10.2 0.1% 99.5% 

Hungary Member since 1996 9.0 0.1% 99.6% 

Brazil Non-member 5.1 0.07% 99.69% 

Venezuela Non-member 5.0 0.07% 99.77% 

New Zealand Member since 1973 4.6 0.07% 99.83% 

Pakistan Non-member 3.5 0.05% 99.88% 

South Korea Member since 1996 2.5 0.04% 99.92% 

Other Africa Non-member 1.8 0.03% 99.94% 

Zimbabwe Non-member 1.7 0.02% 99.97% 

Japan Member since 1964 1.3 0.02% 99.99% 

Other S. & Cent. America N/A 0.7 0.01% 100.0% 

France Member since 1961 0.2 0.00% 100.0% 

Grand Total  6,940 100 100 

 
 

 

Figure 18 World c oal production for 2009 showing contributions from individual 

countries  
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Figure 19 World c oal production from 1981 to 2009 showing contributions from 

indivi dual countries  

 

5.2 Coal production by regional groupings  

Table 10 and Figure 20 show the worldôs coal production by regional groupings of 
countries29. The Asia Pacific region is the highest producer of coal with 63.4% of total world 
production in 2009. Europe and Eurasia (16.6%) and North America (15.1%) are the second 
and third highest coal producers by regional grouping. 
 
Figure 21 shows coal production by regional grouping since 198129. The figure shows that 
the Asia Pacific region has been the worldôs largest coal producing since 1992. The 
contribution of the Asia Pacific region to total world production has steadily increased in the 
28 years since 1981. Since 2001 production in the Asia Pacific Region has increased 
substantially. Since 1981 Europe and Eurasian production has gradually fallen in real terms 
and as a proportion of world production.   

Table 10 World coal production by regional grouping s for 2009 

Continent 
2009 Coal Production 

(million tonnes per 
year) 

Proportion of total 
(%) 

Cumulative Proportion 
of total 

(%) 

Total Asia Pacific 4,402.8 63.4% 63.4% 

Total Europe & Eurasia 1,152.7 16.6% 80.0% 

Total North America 1,047.2 15.1% 95.1% 

Total Africa 253.5 3.7% 98.8% 

Total S. & Cent. America 82.9 1.2% 100.0% 

Total Middle East 1.6 0.0% 100.0% 

Grand Total 6,940 100 100 
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Figure 20 World c oal production for 2009 showing contributions of regional 

groupings  

 
 

 

Figure 21 World c oal production from 1981 to 2009 showing contributions of regional 

groupings  
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5.3 Coal product ion by national economic groupings  

Table 11 show the worldôs coal production by national economic grouping29. Emerging 
Market Economies (EME) are countries, such as China, undergoing rapid growth and 
industrialisation. The group Other EMEs includes China and is therefore the highest coal 
producer with 64% of total world production in 2009. The OECD group is the second largest 
coal producer contributing 29.2% whilst the Former Soviet Union countries produce 6.9% of 
world production. Total coal produced by the combined European Union is almost 8% of 
world production. 
 
Figure 22 shows world coal production since 1981 by national economic grouping29. The 
figure shows that the Other EMEs grouping emerged as the highest coal producer in 1995.  

Table 11 World c oal production by national economic groupings for 2009  

National grouping 
2009 Coal Production 

(million tonnes per year) 
Proportion of total

2
 

(%) 

Other EMEs
1
 4436.7 63.9% 

OECD 2026.6 29.2% 

European Union 536.8
3
 7.7%

2
 

Former Soviet Union 477.2 6.9% 

Note 
1
 EME, emerging market economies 

2,3
 European Union coal producing countries are also counted in the OECD grouping 

 
 

 

Figure 22 World c oal production from 1981 to 2009 showing contributions of national 

economic groupings  
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5.4 Coal production in the United States  

The U.S. Energy Information Administration provides an annual report on coal production 
across all states and regions in the United States.  A summary of coal production by state 
and region in 2008 (the latest year of available data) is provided by the US Energy 
Information Administration and is reproduced in Table 12, Table 13 and Figure 2331. 
 
The data indicates that the Powder River Basin region in Wyoming is the largest producer of 
coal in the United States, producing more than double the quantity of coal of the second 
highest producer, West Virginia in the Appalachian region. 

Table 12 United States coal production by state for 2008 

State Rank 

2008 
Proportion 

(%) 

Cumulative 
Proportion 

(%) 
Number of 

mines 
Production 

(Mt) 

Wyoming 1 20 424 40.0 40.0 

West Virginia 2 301 143 13.5 53.4 

Kentucky 3 469 109 10.3 63.7 

Pennsylvania 4 266 59 5.6 69.3 

Montana 5 6 41 3.9 73.1 

All other states 6-25 373 285 26.9 100 

Grand Total  1,435 1,062 100 100 

 

 

Figure 23 United States coal production by state for 2008 
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Table 13 United States coal production by coal producing region for 2008 

Coal producing region Rank 
2008 

Proportion 
(%) 

Cumulative 
Proportion 

(%) 
Number of 

mines 
Production 

(Mt) 

Western Region ï 
Powder River Basin 

1 17 450 42.4 42.4 

Appalachian Region ï 
Central 

2 841 212 20.0 62.4 

Interior Region 3 99 133 12.5 74.9 

Appalachian Region - 
Northern 

4 378 123 11.6 86.5 

Illinois Basin Region 5 72 90 8.5 94.9 

Other  28 54 5.1 100.00 
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6. Coal Production  in Australia  

This section includes a review of coal production in Australia to provide the local context and 
identify the key coalfields in NSW.  The method of coal mining was considered to determine 
whether this may have an important bearing on the potential for impact in different regions.  
Future trends in coal production are also considered, because in general terms increasing 
production whilst adopting the current approaches to particulate control will lead to increased 
emissions and potential impacts. 
 

6.1 Coal production by state  

Coal is Australiaôs largest energy resource and Australia has substantial reserves of both 
black and brown coal, including high quality thermal and metallurgical coal. New South 
Wales and Queensland have Australiaôs largest black coal resources with the Sydney basin 
and Bowen basin containing most of the recoverable black coal, respectively32. Total 
Australian production of black and brown coal in 2007-08 is shown in Table 1433. Total 
Australian production of coal from 1960-61 to 2007-08 is shown in Figure 2433. Victorian 
production of brown coal was 18% of the national total in 2007-08, whilst NSW and 
Queensland production of black coal was 34% and 45%, respectively. 

Table 14 Australian production of black and brown coal by state for 2007-08 

State 

Coal production 
2007-08 (Mt) 

Proportion of total 
coal production 

(%) 

Cumulative proportion 
of total coal production 

(%) Black Brown 

Queensland 180.9 - 45.3 45.3 

NSW 135.0 - 33.8 79.1 

Victoria - 72.4 18.1 97.2 

Western Australia 6.4 - 1.6 98.8 

South Australia 3.8 - 1.0 99.8 

Northern Territory 0.6 - 0.2 100 

Total brown - 72.4 18.1  

Total black 327.6 - 81.9  

Total 399.1 100  

 
During 2007-08, Australia produced about 327 million tonnes (Mt) of black coal. 
Approximately 41.3% or 135 Mt of this came from the coalfields of NSW and 55.4% or 181 
Mt came from Queensland. The remainder (3.3% or 11 Mt is produced in Western Australia, 
South Australia and Tasmania). Figure 25 shows total annual Australian production of black 
coal and production for each state in the period from 1960-61 to 2007-08. From the mid-80s 
to the late 90s, black coal production in NSW and Queensland were almost equal. From the 
late 90s to present, black coal production in Queensland has exceeded that of NSW by 32% 
on average. 
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Figure 24 Total Australian coal production by state from 1960 -61 to 2007 -08 

 

 

Figure 25 Total Australian black coal production by state from 1960 -61 to 2007-08 
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6.2 Coal production in NSW and GMR 

Production of black coal in NSW comes from six coalfields, namely: Hunter, Newcastle, 
Gloucester, Southern and Western in the Sydney Basin and the Gunnedah Coalfield in the 
Gunnedah Basin.  The locations of coalfields are shown in Figure 2634. The Hunter, 
Newcastle and Southern Coalfields are located within the GMR. The majority of the coal 
mines in the Western Coalfield are also located within the GMR with the exception of the 
Ulan Mine.  
 
The Hunter Coalfield is the largest coal-producing region in NSW and is located around 
Singleton and Muswellbrook. The Hunter Coalfield produces thermal coal for the NSW 
electricity market and for export. The coal seams in the Hunter are mostly shallow, allowing 
for a relatively low cost of production. 
 
The Newcastle Coalfield is located around Newcastle, extending about 70 km southwest 
toward Sydney and 50 km in a north-westerly direction towards Singleton, incorporating 
Cessnock, Maitland and Wyong. The Newcastle Coalfield produces soft coking coals and 
thermal coals. 
 
The Southern Coalfield is located northwest, west and southwest of Wollongong reaching 
Appin to the north, Tahmoor to the northwest and Berrima to the west. The Southern 
Coalfield is the only source of hard coking coal in NSW. Approximately 50% of the output is 
used in the domestic steel industry and the remainder is exported as coking and thermal 
coal. 
 
The Western Coalfield extends from Lithgow to Rylstone and on to Ulan in the northwest.  
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Figure 26 NSW c oalfields  
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Table 15 shows coal production by coalfield as reported by the Department of Primary 
Industries35. In 2007-08 approximately 92% of coal production came from coal mines 
operating in the GMR. 

Table 15  Coal production in NSW  for 2006-07 and 2007 -08  

Coalfield 

Coal production 
(Mt) 

Proportion 
2007-08 

(%) 

Cumulative proportion 
2007-08 

(%) 2006-07 2007-08 

Hunter 81.2 80.4 59.5 59.5 

Western 19.1 22.2 16.4 75.9 

Newcastle 14.9 16.1 11.9 87.8 

Southern 10.6 10.4 7.7 95.5 

Gunnedah 3.5 4.0 3.0 98.6 

Gloucester 2.0 1.9 1.4 100 

Total NSW 131.3 135.2   

Total GMR 120.6 124.0   

GMR as proportion of NSW (%) 92 92   

 
 

6.3 Coal producti on by mining method in NSW and GMR  

Approximately 63% of coal produced in the GMR comes from open-cut mining and the 
remainder is produced by underground mining. Open-cut mining is conducted by dragline or 
truck and shovel, accounting for approximately 32% and 30% of total GMR production, 
respectively. Underground coal mining is conducted using the longwall and bord and pillar 
techniques. Longwall mining accounts for a further 32% of GMR production whilst the 
remaining 5% is produced using the bord and pillar technique. 
 
All mining in the Southern Coalfield is conducted using underground mining techniques, 
whereas a mix of methods is used throughout the other GMR coalfields. 
 
Table 16 summarises coal production in NSW and the GMR by coalfield and mining 
method35. The relative proportions of GMR coal production that occur by each mining 
method are summarised in Figure 2735. 

Table 16 Coal production in NSW by mining method for 2007-08 

Coalfield 

Coal (Mt) 

Open-cut Underground 

Dragline 
Truck and 

shovel 
Longwall 

Bord and 
Pillar 

Hunter 39.4 28.5 12.5 0 

Western 2.0 7.6 10.7 2.0 

Newcastle 0 2.7 9.7 3.7 

Southern 0 0 9.6 0.8 

Gunnedah 0 4.0 0 0 

Gloucester 0 1.9 0 0 

Total NSW 41.4 44.8 42.5 6.5 

Total GMR 39.4 36.9 39.2 6.5 

Proportion of GMR production 
by method (%) 

32.3 30.3 32.1 5.3 
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Figure 27 Coal production  in the GMR by mining method for 2007-08 

 

6.4 Coal mines in the GMR  

Table 17 lists operating coal mines in the Hunter Coalfield and GMR. There are seven 
dragline operations in the Hunter Coalfield that account for about 49% of coal production in 
this coalfield. Truck and shovel (35.5%) and underground longwall mining (15.5%) make up 
the remaining production in the Hunter Coalfield. 
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Table 17  GMR coal mines in the Hunter Coal field  for 2007-2008 

Coal operation 
Coal 

produced 
(Mt) 

EPL Suburb Mine Type Method 

Ashton Coal Mine 2.96 11879 Camberwell OC/UG Truck & Shovel/Longwall 

Bengalla Mine 5.35 6538 Muswellbrook OC Dragline 

Camberwell Coal Mine (Integra 
Open-Cut) 

2.26 3390 Singleton OC Truck & Shovel 

Cumnock No. 1 Colliery 0.87 37 Ravensworth OC Truck & Shovel 

Drayton Coal Mine 4.61 398 Muswellbrook OC Dragline 

Glendell Mine 1.8
1
 12840 Ravensworth OC Truck & Shovel 

Glennies Creek Colliery (Integra 
Underground) 

1.57 7622 Singleton UG Longwall 

Hunter Valley Operations 10.6 640 Singleton OC Dragline 

Liddell Coal Operations 2.95 2094 Ravensworth OC Truck & Shovel 

Mount Arthur North Coal Mine 11.75 11457 Muswellbrook OC Truck & Shovel 

Mt Owen Coal Mine/ 
Ravensworth East Mine 

5.25 
4460/ 
10860 

Ravensworth OC Truck & Shovel 

Muswellbrook Colliery Holding 1.23 656 Muswellbrook OC Truck & Shovel 

Ravensworth Underground Mine 0.69 10337 Singleton UG Longwall 

Ravensworth/Narama Mine 4.15 2652 Ravensworth OC Dragline 

Rix's Creek Colliery 1.3 3391 Singleton OC Dragline 

Saxonvale Colliery Holding 9.48 563 Singleton OC/UG Dragline/Longwall 

United Colliery 2.62 3141 Warkworth UG Longwall 

Wambo Coal Pty Ltd 3.9 529 Warkworth OC/UG Truck & Shovel/Longwall 

Warkworth Coal Mine/ Mount 
Thorley Operations 

8.89 
1376, 
1976 

Mount Thorley OC/CHPP Dragline 

Grand Total 82.24     

Note 
1
 Started production in June 2008 not counted in percentages shown above 

Mine type: open-cut (OC), underground (UG), combined open-cut and underground (OC/UG), processing plant (CHPP) 

 
Table 18 lists operating coal mines in the Newcastle Coalfield and GMR. About 83% of 
production is by underground longwall (60%) and bord and pillar (23%) techniques. There 
are four open-cut truck and shovel operations that account for the remaining 17% of 
production in the Newcastle Coalfield. 

Table 18  GMR c oal mines in the Newcastle Coalfield  for 2007-2008 

Coal operation 
Coal 

produced 
(Mt) 

EPL Suburb Mine Type Method 

Abel Underground Mine 0.08
1
 12856 Black Hill UG Bord & Pillar 

Austar Coal Mine 1.24 416 Pelton UG Longwall 

Awaba Colliery 0.75 443 Awaba UG Bord & Pillar 

Bloomfield Colliery 0.46 396 Ashtonfield OC Truck & Shovel 

Chain Valley Colliery 0.63 1770 
Chain Valley 

Bay 
UG Bord & Pillar 

Donaldson Coal Pty Ltd 1.45 11080 Maitland OC Truck & Shovel 

Mandalong Mine and 
Cooranbong Colliery 

4.77 365 Dora Creek UG Longwall 

Mannering Colliery 0.83 191 Wyee UG Bord & Pillar 

Myuna Colliery 1.17 366 Wangi Wangi UG Bord & Pillar 

Newstan Colliery 2.05 395 Fassifern UG Longwall 

Oceanic Coal Australia Limited 
(West Wallsend Colliery) 

1.63 1360 Killingworth UG Longwall 

Tasman Coal Mine 0.33 12483 Seahampton UG Bord & Pillar 

Westside Mine 0.81 4033 Killingworth OC Truck & Shovel 

Grand Total 16.2     

Note 
1
 Coal production for 2008-09 period not included in percentages shown above. 

Mine type: open-cut (OC), underground (UG)
 

 
Table 19 lists operating coal mines in the Southern Coalfield and GMR. All production is by 
underground longwall (92.1%) and bord and pillar (7.9%) techniques.  
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Table 19  GMR coal mines in the Southern Coalfield  for 2007-2008 

Coal operation 
Coal 

produced 
(Mt) 

EPL Suburb Mine Type Method 

Appin Colliery 1.6 758 Appin UG Longwall 

Berrima Colliery 0.23 608 Medway UG Bord & Pillar 

Dendrobium Mine 2.53 3241 Mount Kembla UG Longwall 

Metropolitan Colliery 1.22 767 Helensburgh UG Longwall 

Nre No 1 Colliery 0.55 12040 Russell Vale UG Bord & Pillar 

Nre Wongawilli Colliery 0.04 1087 Wongawilli UG Bord & Pillar 

Tahmoor Colliery 1.38 1389 Tahmoor UG Longwall 

Westcliff and Northcliff 
Collieries 

2.88 2504 Appin UG Longwall 

Grand Total 10.43     

Note: 
Mine type: open-cut (OC), underground (UG) 

 
Table 20 lists operating coal mines in the Western Coalfield and GMR. About 55% of 
production is by underground longwall (43.8%) and bord and pillar (11.6%) techniques. 
There are four open-cut truck and shovel operations that account for the remaining 44.5% of 
production in the Western Coalfield. 

Table 20  GMR c oal mines in the Western Coalfield  for 2007-2008 

Coal operation 
Coal 

produced 
(Mt) 

EPL Suburb Mine Type Method 

Angus Place Colliery 3.21 467 Lidsdale UG Longwall 

Baal Bone Colliery 1.49 765 Lithgow UG Longwall 

Charbon Coal Pty Ltd 0.94 528 Charbon UG Bord & Pillar 

Clarence Colliery 
1.49 

726 
Newnes 
Junction UG Bord & Pillar 

Cullen Valley Mine 0.34 10341 Cullen Bullen OC Truck & Shovel 

Pine Dale Mine 0.24 4911 Lidsdale OC Truck & Shovel 

Springvale Colliery 2.8 3607 Lidsdale UG Longwall 

The Invincible Colliery 0.42 1095 Cullen Bullen OC Truck & Shovel 

Wilpinjong Coal Pty Ltd 5.86 12425 Wollar OC Truck & Shovel 

Grand Total 16.79     

Note: 
Mine type: open-cut (OC), underground (UG) 
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6.5 Historical t rends and future projections in NSW coal production  

ABARE predicts that coal production in NSW will grow by 2% per year between 2007-08 and 
2029-3036. Historical trends in NSW coal production from 1960-61 to 2007-0833 along with 
future projections to 2029-30 are presented in Figure 28. This growth would see annual coal 
production exceeding 200 Mt by the end of this period. The increase in production is 
expected to be met by development of new mines and expansions of existing mines in the 
Hunter, Newcastle and Western Coalfields. Extension of existing mines and re-opening and 
consolidation of other mines is expected to result in a small increase in production in the 
Southern Coalfield35. 
 

 

Figure 28 NSW black coal production , historical production from 1960 -61 to 2007 -08 

and future produ ction from 2008 -09 to  2029-30 

Table 21 to Table 2437 summarise new coal mining projects that are currently in the planning 
or development stages for the Hunter, Newcastle, Southern and Western Coalfields. Based 
on this, there is approximately 91 Mtpa of coal projects that will produce new capacity within 
the GMR and a further 22 Mtpa of coal projects in the Gunnedah and Gloucester Coalfields. 
 
Approximately, 45% of this new coal production will come from open-cut mines in the Hunter 
Coalfield. 
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Table 21 Coal mine development projects in the Hunter Coalfield  

Project Status Mine type 
Expected 
Startup 

New Annual Production 
Capacity 

Blakefield South 
New project, under 

construction 
UG 2010 nil (replacement for Beltana) 

Mangoola (Anvil Hill opencut) 
New project, under 

construction 
OC 2012 9 Mt thermal 

Mount Arthur opencut (MAC20) Expansion, under construction OC 2011 3.5 Mt thermal 

Bickham opencut
1
 ï north of 

Scone 
New project, EIS under way

1
 OC 2011 2 Mt thermal 

Drayton mine extension 
Expansion, feasibility study 

under way 
OC na 2.5 Mt thermal 

Hunter Valley Operations 
Expansion 

Expansion, govt approval 
received 

OC 2011 
3.6 Mt ROM semi-soft 

coking and thermal 

Mount Arthur North underground 
New project, govt approval 

received 
UG LW 2011 8 Mt thermal (ROM) 

Mount Pleasant Project 
New project, feasibility study 

completed, on hold 
OC 2013 10.5 Mt thermal 

Ravensworth North 
Expansion, feasibility study 

under way 
OC 2013 9.9 Mt 

Saddler's Creek underground and 
opencut 

New project, feasibility study 
under way 

UG/OC na 2 Mt thermal, 2 Mt coking 

South East opencut 
Expansion, feasibility study 

under way 
OC na 2.4 Mt thermal 

Warkworth extension 
Expansion, feasibility study 

under way 
OC na 

nil (continuation of mining 
operations) 

Total new capacity 53.4 Mt 

Note 
1
 On 14 May 2010 Premier Kristina Keneally and Minister for Planning Tony Kelly announced the Bickham Coal Project will not 

proceed. In addition, the NSW Government announced amendments to the Mining State Environmental Planning Policy to 
prohibit open-cut mining on the Bickham site permanently. 

 

Table 22 Coal mine development projects in the Newcastle Coalfield   

Project Status Mine type 
Expected 
Startup 

New Annual Production 
Capacity 

Austar underground (Stage 3) 
Expansion, govt approval 

received 
UG LW 2012-13 3.6 Mt ROM hard coking 

Wallarah underground longwall New project, EIS completed UG 2013 5 Mt thermal 

Total new capacity 8.6 Mt 

 

Table 23 Coal mine development projects in the Southern Coalfield  

Project Status Mine type 
Expected 
Startup 

New Annual Production 
Capacity 

Metropolitan longwall Expansion, committed UG LW na 1 Mt 

NRE No. 1 Colliery 
Expansion, feasibility study 

under way 
UG na 2 Mt 

NRE No. 1 Colliery (preliminary 
works project) 

Expansion, awaiting govt 
approval 

UG na nil (mine upgrade) 

Wongawilli Colliery 
Expansion, feasibility study 

under way 
UG na 

nil (continuation of mining 
operations) 

Total new capacity 3 Mt 
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Table 24 Coal mine development projects in the Western Coalfield  

Project Status Mine type 
Expected 
Startup 

New Annual Production 
Capacity 

Moolarben 
New project, under 

construction 
OC/UG 2010 OC, 

8 Mt OC, up to 4 Mt UG 
(ROM thermal) 

Moolarben (stage 2) Expansion, EIS under way OC/UG na 
12 Mt opencut; up to 4 Mt 

underground (ROM, 
thermal) 

Ulan West 
Expansion, feasibility study 

under way 
UG 2012 

nil (continuation of mining 
operations) 

Total new capacity 28 Mt 
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7. Emissions Inventory Data for NSW Coal Mines  

This section uses inventory data from various sources to quantify coal mining emissions in 
the GMR.  This data has been summarised to show the relative contribution of coal mining to 
total particulate matter emissions in the GMR as a whole and to the Sydney, Newcastle, 
Wollongong and Non-Urban Regions within the GMR. 

 
DECCW is currently preparing an emissions inventory for the 2008 calendar year.  Coal 
mining data from this inventory was provided to Katestone Environmental for the 
benchmarking study.  This information has been used to determine the relative contributions 
of specific aspects of the coal mining process to an individual mineôs emissions and to 
overall emissions into the GMR airshed.  Individual sources of particulate matter from coal 
mining activities have been ranked.  This data has been used to focus the best practice 
literature review and review of current practices adopted by the coal mining industry in the 
GMR. 
 

7.1 National Pollutant Inventory  

The National Pollutant Inventory (NPI)38 has been developed to track emissions to air and 
water from activities occurring across Australia. The inventory is publicly available on the 
NPI website. Australian industries that exceed various thresholds are required under 
legislation in each state or territory to monitor, measure and report their emissions and 
transfers. 
 
The desired environmental outcomes of the NPI program are to: 
 

 Maintain and improve air and water quality; 

 Minimise environmental impacts associated with hazardous waste; and 

 Improve the sustainable use of resources. 
 
The NPI contains data on 93 substances that have been identified as important due to their 
possible effect on human health and the environment. The NPI provides emission rates that 
are aggregated by premises and reported on an annual basis.  
 
The NPI has six threshold categories with each of the 93 NPI substances listed in one or 
more of these categories. If a facility exceeds a threshold during a reporting year for a 
substance on the reporting list, all the emissions of that substance from the facility must be 
reported to the NPI. In addition, transfers of the substance (if Category 1, 1b or 3) to a 
mandatory reporting transfer destination must be reported. The six threshold categories are: 
 

 Category 1: based on substance usage ï use greater than 10 tonnes per year  

 Category 1a: based on substance usage ï use greater than 25 tonnes per year of 
total volatile organic compounds 

 Category 1b: based on substance usage ï use greater than 5 kg per year of mercury 

 Category 2a: based on fuel combusted ï burn more than 400 tonnes of fuel or waste 
per year or burn more than 1 tonne of fuel per hour 

 Category 2b: based on fuel combusted ï burn more than 2,000 tonnes of fuel or 
waste per year or consume more than 60,000 megawatt hours of electricity per year 
or having maximum potential power consumption of 20 megawatts other than for 
lighting or motive purposes per year 

 Category 3: based on substance usage, including transfers 
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Disaggregated emissions information is required for this study to characterise emissions 
from individual activities at all coal mines in the GMR. Hence, the NPI data is not sufficient 
for the purpose of this study. 
 
A summary of emissions of PM10 in the GMR by industry grouping from the NPI database39 
for the 2008-09 reporting year is shown in Table 25 and Figure 29. 

Table 25 Anthropogenic emissions of particulate matter <10.0 µm in the GMR from 

NPI 2008-09 

Source 
PM10 

(tonnes) 
Proportion (%) 

Cumulative 
proportion 

(%) 

Coal Mining [060] 53,190.03 82.18 82.18 

Electricity Generation [261] 6,498.44 10.04 92.22 

Basic Ferrous Metal Manufacturing [211] 983.65 1.52 93.74 

Cement, Lime, Plaster and Concrete Product 
Manufacturing [203] 

749.94 1.16 94.90 

Ceramic Product Manufacturing [202] 716.90 1.11 96.01 

Construction Material Mining [091] 509.65 0.79 96.79 

Petroleum and Coal Product Manufacturing [170] 422.19 0.65 97.45 

Basic Non-Ferrous Metal Manufacturing [213] 297.21 0.46 97.90 

Glass and Glass Product Manufacturing [201] 273.41 0.42 98.33 

Water Transport Support Services [521] 201.09 0.31 98.64 

Other 881.63 1.36 100 

Total 64,724.15 100.00  

 

 

Figure 29 Anthropogenic emissions of particulate matter <10.0 µm in the GMR from 

NPI 2008-09 
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7.2 Air Emissions Inventory for the GMR 2003 

DECCW completed a three year air emissions inventory project in 20071. The base year of 
the inventory represents activities that took place during the 2003 calendar year. Emission 
projections are also provided in yearly increments up to the 2031 calendar year. DECCW 
maintains the GMR air emissions inventory to ensure that policy development and state 
targets for air quality are based on the most credible and up to date evidence. 
 
The GMR measures 210 km (east-west) by 273 km (north-south) and includes the greater 
Sydney, Newcastle and Wollongong Regions. The GMR covers a total area of 57,330 km2. 
Approximately, 76% of the population of NSW resides within the GMR. Figure 30 shows the 
GMR and the Sydney, Newcastle and Wollongong Regions. The area within the GMR but 
outside of the Sydney, Newcastle and Wollongong Regions is known as the Non-Urban 
Region. 
 
The air emissions inventory includes emissions from biogenic (i.e. natural) and 
anthropogenic (i.e. human derived) sources. The anthropogenic source groups included in 
the air emissions inventory are as follows:  
 

 Commercial businesses (i.e. non-EPA-licensed) 

 Domestic-commercial activities 

 Industrial premises (i.e. EPA-licensed) 

 Off-road mobile (i.e. non-registered off-road vehicles and equipment) 

 On-road mobile (i.e. registered on-road vehicles). 
 
The pollutants inventoried include criteria pollutants specified in the Ambient Air Quality 
NEPM18, air toxics associated with the NPI38 and the National Environment Protection (Air 
Toxics) Measure40 (Air Toxics NEPM) and any other pollutants associated with state specific 
programs, including:  
 

 Load Based Licensing (Protection of the Environment Operations (General) 
Regulation 1998)41  

 Protection of the Environment Operations (Clean Air) Regulation 200242. 
 
The top ten largest anthropogenic (or man-made) sources of PM10 in the GMR, Sydney, 
Newcastle, Wollongong and Non-Urban Regions are shown in Table 2643. This data is 
summarised for the GMR in Figure 31. 
 
The top ten largest anthropogenic sources of PM2.5 in the GMR, Sydney, Newcastle, 
Wollongong and Non-Urban Regions are shown in Table 27. This data is summarised for the 
GMR in Figure 32. 
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Figure 30 GMR, Sydney, Newcastle and Wollongong Regions  
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Table 26 Ten largest anthropogenic sources of particulate matter <10 µm in the 

GMR 

Source Group Source Type 

Particulate Matter < 10 µm 

Annual 
Emissions 

(tonnes/year) 

Proportion of 
Annual 

Anthropogenic 
Emissions (%) 

Cumulative (%) 

GMR 

Industrial Coal mining 25,256 33.6 33.6 

Off-Road Mobile 
Industrial Off-Road Vehicles 
and Equipment 

12,584 16.8 50.4 

Domestic-Commercial Solid Fuel Combustion 6,172 8.22 58.6 

Industrial 
Generation of electrical 
power from coal 

4,816 6.41 65.0 

Industrial Other land-based extraction 3,472 4.62 69.6 

Industrial 
Crushing, grinding or 
separating works 

2,513 3.34 73.0 

Commercial Poultry Farming (Meat) 1,841 2.45 75.4 

Industrial Hard-rock gravel quarrying 1,687 2.25 77.7 

Industrial 
Primary iron and steel 
production 

1,620 2.16 79.8 

Commercial Gravel and Sand Quarrying 1,252 1.67 81.5 

All Other 13,915 18.5 100.0 

Sydney  

Domestic-Commercial Solid Fuel Combustion 4,642 21.8 21.8 

Off-Road Mobile 
Industrial Off-Road Vehicles 
and Equipment 

2,794 13.1 34.9 

Industrial 
Crushing, grinding or 
separating works 

2,051 9.63 44.5 

Industrial Other land-based extraction 1,768 8.30 52.8 

On-Road Mobile 
Exhaust Emissions 
Passenger Cars Petrol 

867 4.07 56.9 

On-Road Mobile 
Exhaust Emissions Light 
Duty - Diesel 

866 4.06 61.0 

Industrial 
Ceramics production 
(excluding glass) 

841 3.95 64.9 

Commercial Poultry Farming (Meat) 831 3.90 68.8 

On-Road Mobile 
Exhaust Emissions Heavy 
Duty Commercial - Diesel 

702 3.29 72.1 

Commercial Gravel and Sand Quarrying 560 2.63 74.7 

All Other 5,383 25.3 100.0 

Newcastle 

Industrial Coal mining 494 16.8 16.8 

Domestic-Commercial Solid Fuel Combustion 393 13.3 30.1 

Off-Road Mobile 
Industrial Off-Road Vehicles 
and Equipment 

302 10.2 40.3 

Industrial 
Production of ammonium 
nitrate 

210 7.1 47.5 

Industrial Hard-rock gravel quarrying 158 5.4 52.8 

Industrial 
Primary aluminium 
production 

153 5.2 58.0 

Industrial 
Bitumen pre-mix or hotmix 
production 

129 4.4 62.4 

Industrial 
Crushing, grinding or 
separating works 

93 3.2 65.6 

Off-Road Mobile Commercial Ships 83 2.8 68.4 

Commercial Gravel and Sand Quarrying 81 2.7 71.1 

All Other 851 28.9 100.0 

Wollongong 

Industrial 
Primary Iron and steel 
production 

1,618 53.3 53.3 

Off-Road Mobile 
Industrial off-road Vehicles 
and Equipment 

453 14.9 68.3 
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Source Group Source Type 

Particulate Matter < 10 µm 

Annual 
Emissions 

(tonnes/year) 

Proportion of 
Annual 

Anthropogenic 
Emissions (%) 

Cumulative (%) 

Domestic-Commercial Solid Fuel Combustion 256 8.4 76.7 

Industrial Coal loading 180 5.9 82.6 

Industrial Coal mining 65 2.2 84.8 

Industrial 
Coal washery reject or slag 
landfilling 

57 1.9 86.7 

Industrial Inert waste landfilling 45 1.5 88.1 

On-Road Mobile 
Exhaust Emissions Heavy 
Duty Commercial - Diesel 

42 1.4 89.5 

On-Road Mobile 
Exhaust Emissions Light 
Duty - Diesel 

38 1.2 90.7 

On-Road Mobile 
Exhaust Emissions 
Passenger Cars Petrol 

34 1.1 91.9 

All Other 246 8.1 100.0 

Non-Urban 

Industrial Coal mining 24,587 51.4 51.4 

Off-Road Mobile 
Industrial off-road Vehicles 
and Equipment  

9,036 18.9 70.3 

Industrial 
Generation of electrical 
power from coal 

4,816 10.1 80.3 

Industrial Other land-based extraction 1,639 3.4 83.8 

Industrial Hard-rock gravel quarrying 1,404 2.9 86.7 

Commercial Poultry Farming (Meat) 953 2.0 88.7 

Domestic-Commercial Solid Fuel Combustion 881 1.8 90.5 

Commercial Gravel and Sand Quarrying 578 1.2 91.7 

Off-Road Mobile 
Commercial Off-Road 
Vehicles and Equipment 

572 1.2 92.9 

Industrial Solid waste landfilling 392 0.8 93.8 

All Other 2,984 6.2 100.0 
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Table 27 Ten largest anthropogenic sources of particulate matter <2.5 µm in the 

GMR 

Source Group Source Type 

Particulate Matter < 2.5 µm 

Annual 
Emissions 

(tonnes/year) 

Proportion of 
Annual 

Anthropogenic 
Emissions (%) 

Cumulative 

GMR 

Domestic-Commercial Solid Fuel Combustion 5,986 19.6 19.6 

Off-Road Mobile 
Industrial Off-Road Vehicles 
and Equipment 

5,191 17.0 36.6 

Industrial Coal mining 4,154 13.6 50.3 

Industrial 
Generation of electrical 
power from coal 

1,708 5.6 55.9 

Industrial 
Primary iron and steel 
production 

1,444 4.7 60.6 

On-Road Mobile 
Exhaust Emissions Light 
Duty - Diesel 

1,073 3.5 64.1 

On-Road Mobile 
Exhaust Emissions Heavy 
Duty Commercial - Diesel 

1,002 3.3 67.4 

On-Road Mobile 
Exhaust Emissions 
Passenger Cars Petrol 

972 3.2 70.6 

Industrial 
Crushing, grinding or 
separating works 

918 3.0 73.6 

Industrial Other land-based extraction 799 2.6 76.2 

All Other 7,253 23.8 100 

Sydney 

Domestic-Commercial Solid Fuel Combustion 4,503 34.3 34.3 

Off-Road Mobile 
Industrial Off-Road Vehicles 
and Equipment 

1,152 8.8 43.1 

On-Road Mobile 
Exhaust Emissions Light 
Duty - Diesel 

840 6.4 49.5 

Industrial 
Crushing, grinding or 
separating works 

807 6.2 55.6 

On-Road Mobile 
Exhaust Emissions 
Passenger Cars Petrol  

797 6.1 61.7 

On-Road Mobile 
Exhaust Emissions Heavy 
Duty Commercial - Diesel 

681 5.2 66.9 

Industrial 
Ceramics production 
(excluding glass) 

606 4.6 71.5 

Industrial Other land-based extraction 418 3.2 74.7 

Commercial Poultry Farming (Meat) 237 1.8 76.5 

Industrial Petroleum refining 237 1.8 78.3 

All Other 2,848 21.7 100 

Newcastle 

Domestic-Commercial Solid Fuel Combustion 381 22.6 22.6 

Industrial 
Production of ammonium 
nitrate 

207 12.3 34.8 

Off-Road Mobile 
Industrial Off-Road Vehicles 
and Equipment 

125 7.4 42.2 

Industrial 
Bitumen pre-mix or hotmix 
production 

114 6.8 49.0 

Industrial 
Primary aluminium 
production 

111 6.6 55.6 

Off-Road Mobile Commercial Ships 80 4.7 60.3 

Industrial 
Production of phosphate 
fertilizer 

78 4.6 64.9 

Industrial Coal mining 71 4.2 69.1 

On-Road Mobile 
Exhaust Emissions Light 
Duty - Diesel 

60 3.6 72.6 

On-Road Mobile 
Exhaust Emissions Heavy 
Duty Commercial - Diesel 

52 3.1 75.7 

All Other 409 24.3 100 
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Source Group Source Type 

Particulate Matter < 2.5 µm 

Annual 
Emissions 

(tonnes/year) 

Proportion of 
Annual 

Anthropogenic 
Emissions (%) 

Cumulative 

Wollongong 

Industrial 
Primary iron and steel 
production 

1,442 65.8 65.8 

Domestic-Commercial Solid Fuel Combustion 248 11.3 77.1 

Off-Road Mobile 
Industrial Off-Road Vehicles 
and Equipment 

187 8.5 85.6 

On-Road Mobile 
Exhaust Emissions Heavy 
Duty Commercial - Diesel 

40 1.9 87.5 

On-Road Mobile 
Exhaust Emissions Light 
Duty - Diesel 

36 1.7 89.1 

Industrial Coke production 33 1.5 90.6 

On-Road Mobile 
Exhaust Emissions 
Passenger Cars - Petrol 

32 1.4 92.1 

Industrial Coal loading 19 0.9 93.0 

Off-Road Mobile Commercial Ships 14 0.7 93.6 

Industrial Coal mining 14 0.6 94.2 

All Other 126 5.8 100.0 

Non-Urban 

Industrial Coal mining 4,056 30.1 30.1 

Off-Road Mobile 
Industrial Off-Road Vehicles 
and Equipment 

3,727 27.6 57.7 

Industrial 
Generation of electrical 
power from coal 

1,708 12.7 70.3 

Domestic-Commercial Solid Fuel Combustion 855 6.3 76.7 

Industrial Other land-based extraction 368 2.7 79.4 

Industrial Hard-rock gravel quarrying 360 2.7 82.1 

Commercial Poultry Farming (Meat) 272 2.0 84.1 

Off-Road Mobile 
Commercial Off-Road 
Vehicles and Equipment 

261 1.9 86.0 

On-Road Mobile 
Exhaust Emissions Heavy 
Duty Commercial - Diesel 

228 1.7 87.7 

Industrial 
Primary aluminium 
production 

202 1.5 89.2 

All Other 1,456 10.8 100.0 

 
The 2003 air emissions inventory includes wheel generated and exhaust emissions from 
coal mining vehicles and equipment in the Industrial Off-Road Vehicles and Equipment 
source type category. With the exception of wheel generated and exhaust emissions, the 
2003 inventory shows that the coal mining industry is the: 
 

 Largest industrial emitter of PM10 in the NSW GMR, emitting 25,256 tonnes of PM10 
per year, or 33.6% of anthropogenic emissions 

 Largest industrial emitter of PM10 in the Newcastle and Non-Urban Regions, emitting 
494 tonnes and 24,587 tonnes of PM10 per year, respectively 

 Third largest emitter of PM2.5 in the GMR, emitting 4,154 tonnes of PM2.5 per year, or 
13.6% of anthropogenic emissions 

 Largest industrial emitter of PM2.5 in the Non-Urban Region, emitting 4,056 tonnes 
per year, or 30.1% of anthropogenic emissions  

 
 
 
 



 

 
Katestone Environmental Pty Ltd  
KE1006953 DECCW 

 

December 2010  

Page 74 
 

 

Figure 31 Ten largest anthropogenic sources of particulate matter < 10 µm in the 

GMR 

 

 

Figure 32 Ten largest anthropogenic sources of particulate matter < 2.5 µm in the 

GMR 
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7.3 Coal Mining Air Emissions Inventory for the GMR 2008 

7.3.1 Coal Mines Emission Database  

In 2009, DECCW commenced the update to the GMR air emissions inventory for the 2008 
calendar year. DECCWôs approach to updating the inventory aims to minimise duplication 
with the NPI by utilising the disaggregated data that is prepared by reporting premises. In 
September 2009, DECCW wrote to all EPA licensees including all coal mines in the GMR 
and requested information by Notice under Section 191 of the POEO Act. The Notice 
required licensees to complete a questionnaire that included the provision of the following 
information: 
 

 Details of the operation 

 Operating schedule 

 Major materials and products 

 Air emissions sources 

 Fuel combustion 

 Fugitive emissions from valves seals 

 On-site vehicles 

 Materials handling 

 Stockpiles and exposed areas 

 NPI emissions of particulate matter 

 Process flow diagram 
 
DECCW provided Katestone Environmental with a database of disaggregated particulate 
matter emissions for coal mining activities in the GMR. The Coal Mines Emission Database 
(CMED) is a subset of the information collected for the GMR air emissions inventory. 
 
The CMED is in MS Access 2003 format and includes coal mines in the GMR.  Table 28 
presents a summary of the information provided in the CMED, including the index for each 
table, which serves as a linking point to other tables within the database, and standardises 
data within the database.  Figure 33 shows a schematic representation of the tables in the 
CMED and the relationships between fields and tables.  

Table 28 Information included in the Coal Mines Emission Database  

Table Index Information 

tblFacility_Coal_Mine Facility_ID 
Mines location,  
Licence no. 
Other miscellaneous information 

tblEET EET_ID 
EET Description (using a standard description) 
Algorithm used in estimating emissions 

tblSource_Coal_Mine Source_ID 

Linked to tblEET and details activities that is relevant only 
to particular mines. This table also provides flexibility in 
calculating emissions from mine where the calculation 
factor values (mine data) could vary within the mine 

tbl_Substance Substance_ID Substance name 

tblSource_Substance
_Output 

No unique index, links 
on indices for the 
previous two tables 

Control factor applied 
Source output 

tblSources_EET_Cal
c_Inputs 

EET_Calc_Factor_ID 
EET_Calc_Factor_Type
ID 

Description of variables used in simple calculation (where 
Emissions = A * E * C).  

tlkpEET_Config_Calc
FactorType 

CalcFactorType_ID Description of variables used in complex calculations 

tlkpUnit Unit_ID Units used in the previous two tables 
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The output amounts for TSP, PM10, and PM2.5 stored in the table 
ótblSource_Substance_Outputô were re-checked against the calculated output amounts using 
the calculation factors provided and the equations used.  In addition to this, the spreadsheet 
used to calculate vehicle data for the mines was also provided by DECCW.  
 

 

Figure 33 Schematic representation of the Coal Mines Emission Database  

Common sources of particulate matter from coal mining identified in the CMED are listed in 
Table 29.  These activities emit varying levels of TSP, PM10 and PM2.5.  The majority of these 
emissions occur as a result of work done on coal and/or overburden. Particulates are also 
emitted at coal mines by combustion activities including internal combustion engines (usually 
diesel), boilers and flares. Emissions from these sources are also included in the inventory 
and are relevant here, although their relative contribution to emissions is quite small. 
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Table 29 Common sources of particulate matter  from coal mining  

Activity 
Material 

Coal Overburden 

Blasting V V 

Bulldozers V V 

Crushing V - 

Dragline V V 

Drilling V - 

Front-end loaders V V 

Graders - V 

Material transfer and conveying V V 

Scrapers - V 

Screening V V 

Stacking and reclaiming from stockpiles V - 

Train loading V - 

Truck loading and unloading V V 

Wheel-generated particulate matter - V 

Wind erosion of stockpiles and exposed areas V V 

 

7.3.2 Coal mines included in the Coal Mi nes Emission Database  

The coal mines for which detailed activity data were available are listed in Table 30.  The 
locations of these coal mines are shown in Figure 34 for the Hunter Coalfield, Figure 35 for 
the Newcastle Coalfield, Figure 36 for the Southern Coalfield and Figure 37 for the Western 
Coalfield.  The facilities include underground coal mines, open-cut coal mines, coal 
preparation plants, coal handling facilities and several sites where coal mines are either 
under construction or have ceased operations. 

Table 30 Coal  mines included in the Coal Mines Emission Database  

Coal operation EPL Suburb Operations type 

Abel Underground Mine 12856 Black Hill Underground mine 

Angus Place Colliery 467 Lidsdale Underground mine 

Appin Colliery 758 Appin Coal handling facility 

Ashton Coal Mine 11879 
Camberwell 

Combined underground and 
open-cut mining 

Austar Coal Mine 416 Pelton Underground mine 

Awaba Colliery 443 Awaba Underground mine 

Baal Bone Colliery 765 Lithgow Underground mine 

Bayswater Colliery 113 Muswellbrook Open-cut mine 

Bengalla Mine 6538 Muswellbrook Open-cut mine 

Berrima Colliery 608 Medway Underground mine 

Bloomfield Colliery 396 Ashtonfield Open-cut mine 

Camberwell Coal Mine 3390 Singleton Open-cut mine 

Chain Valley Colliery 1770 Chain Valley Bay Underground mine 

Charbon Coal Pty Ltd 528 Charbon Underground mine 

Clarence Colliery 726 Newnes Junction Underground mine 

Cullen Valley Mine 10341 Cullen Bullen Open-cut mine 

Cumnock No. 1 Colliery 37 Ravensworth Open-cut mine 

Dendrobium Mine 3241 Mount Kembla Underground mine 

Donaldson Coal Pty Ltd 11080 Maitland Open-cut mine 

Drayton Coal Mine 398 Muswellbrook Open-cut mine 

Glendell Mine 12840 Ravensworth Open-cut mine 

Glennies Creek Colliery 7622 Singleton Underground mine 

Hunter Valley Operations 640 Singleton Open-cut mine 

Ivanhoe No.2  Colliery 631 
Portland 

Site under care and 
maintenance contract 

Liddell Coal Operations 2094 Ravensworth Open-cut mine 

Macquarie Coal Preparation Plant 1360 Teralba Coal handling facility 

Mandalong Mine and Cooranbong Colliery 365 Dora Creek Underground mine 

Mannering Colliery 191 Wyee Underground mine 

Metropolitan Colliery 767 Helensburgh Underground mine 
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Coal operation EPL Suburb Operations type 

Mount Arthur Coal 11457 Mount Thorley Coal handling facility 

Mount Thorley Operations 1976 Muswellbrook Open-cut mine 

Mt Owen Coal Mine 4460 Ravensworth Open-cut mine 

Muswellbrook Colliery Holding 656 Muswellbrook Open-cut mine 

Myuna Colliery 366 Wangi Wangi Underground mine 

Newstan Colliery 395 Fassifern Underground mine 

Nre No 1 Colliery 12040 Russell Vale Underground mine 

Nre Wongawilli Colliery 1087 Wongawilli Underground mine 

Pine Dale Mine 4911 Lidsdale Open-cut mine 

Ravensworth East Mine 10860 Ravensworth Open-cut mine 

Ravensworth Underground Mine 10337 Singleton Underground mine 

Ravensworth/Narama Mine 2652 Ravensworth Open-cut mine 

Richmond Main East 13027 Cessnock Rehabilitated site 

Rix's Creek Colliery 3391 Singleton Open-cut mine 

Saxonvale Colliery Holding 563 
Singleton 

Combined underground and 
open-cut mining 

Springvale Colliery 3607 Lidsdale Underground mine 

Tahmoor Colliery 1389 Tahmoor Underground mine 

Tasman Coal Mine 12483 Seahampton Underground mine 

The Invincible Colliery 1095 Cullen Bullen Open-cut mine 

United Colliery 3141 Warkworth Underground mine 

Wambo Coal Pty Ltd 529 
Warkworth 

Combined underground and 
open-cut mining 

Warkworth Coal Mine 1376 Mount Thorley Open-cut mine 

West Wallsend Colliery 1360 Killingworth Underground mine 

Westcliff and Northcliff Collieries 2504 Appin Underground mine 

Westside Mine 4033 Killingworth Open-cut mine 

Wilpinjong Coal Pty Ltd 12425 Wollar Open-cut mine 

Xstrata Mangoola (Anvil Hill Mine) 12894 Wybong Mine under construction 
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Figure 34 Location of coal mines in the Hunter Coalfield  
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Figure 35 Location of coal mines in the Newcastle Coalfield  
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Figure 36 Location of coal mines in the Southern Coalfield  
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Figure 37 Location of coal mines in the Western Coalfield  
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7.3.3 Ranking of coal min ing activities  

Table 31 ranks each activity in order of its relative potential to produce emissions of 
particulate matter. Activities in Table 31 have been ordered based on the ranking determined 
for PM10 emissions. 

Table 31 Ranking of coal mining activities based on total emissions of TSP, PM 10 and 

PM2.5 

Activity 
Rank of particle emissions 

TSP PM10 PM2.5 

Wheel generated particulates on unpaved roads 1 1 2 

Wind erosion of overburden 2 2 1 

Blasting 6 3 3 

Bulldozing coal 4 4 5 

Trucks unloading overburden 5 5 7 

Bulldozing overburden 3 6 4 

Front-end loaders on coal 8 7 9 

Wind erosion of exposed areas 7 8 6 

Wind erosion of coal stockpiles 11 9 8 

Unloading from coal stockpiles 10 10 11 

Dragline 9 11 10 

Front-end loaders on overburden 12 12 12 

Trucks unloading coal 13 13 13 

Loading coal stockpiles 15 14 16 

Graders 14 15 15 

Drilling 16 16 18 

Coal crushing 18 17 19 

Material transfer of coal 19 18 22 

Internal combustion engines (Diesel, P>450kW) 21 19 14 

Scrapers on overburden 17 20 21 

Internal combustion engines (Diesel, P<450kW) 22 21 17 

Train loading 20 22 23 

Flares 23 23 20 

Screening 24 24 24 

Material transfer of overburden 25 25 26 

Boilers 26 26 25 

 
Table 31 shows that particulate matter generated by wheel-action on unpaved roads 
generates the greatest amount of TSP and PM10. Wind erosion of overburden was ranked 
highest for PM2.5 and second highest for both TSP and PM10 emissions.  Blasting ranked 
third highest for PM10 and PM2.5 and sixth highest for TSP.  
 
In this analysis, the potential for each activity to impact locations off-site has been assumed 
to be directly proportional to the magnitude of particle emissions.   
 
It is noted that pit retention factors were taken into account where this information was 
provided in returned questionnaires when processing emissions inventory data.  Hence pit 
retention of particulate matter has been taken into account in the emission estimates. 
 
Whilst the rankings listed above indicate the general contribution of activities to particulate 
matter levels, this method may overestimate the significance of several sources due to their 
location within the mine pit.   
 
For example, blasting would occur within the mine pit for the majority of the time.  
Particularly for deep mine pits, there is limited exchange between the air above the pit rim 
and within the pit itself.  Therefore emissions of particulate matter from activities within the 
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pit would be retained inside it.  This pit retention may decrease TSP emissions by a factor of 
50% and PM10 and PM2.5 emissions by 5%10.   
 
On the other hand, anecdotal evidence from mines in the GMR suggests that pit retention 
may not be as effective for long deep open-cut mines when the wind runs parallel with the 
length of the open-cut. Enhanced particulate matter emissions can occur in this 
circumstance offsetting the benefit of pit retention.  
 
Further research is required to verify or dispel this phenomenon.  
 
Table 32 and Figure 38 show the proportion of total TSP emissions that are produced by 
various activities conducted at GMR coal mines. Table 32 suggests that the top three 
activities produce 80% of the TSP emissions associated with GMR coal mines, whilst the top 
ten activities produce 97% of TSP emissions. 

Table 32 Proportion of total TSP emissions produced by various coal mining 

activities based on data from GMR coal mines  

Source type Rank 
TSP Emissions 
(tonnes/year) 

Proportion 
(%) 

Cumulative 
Proportion (%) 

Wheel generated dust 1 81,643 52.4 52.4 

Wind Erosion (overburden) 2 28,907 18.6 70.9 

Bulldozers 3 14,156 9.1 80.0 

Trucks (dumping overburden) 4 6,295 4.0 84.1 

Blasting 5 5,508 3.5 87.6 

Exposed area (wind erosion) 6 3,732 2.4 90.0 

Loaders (coal) 7 3,384 2.2 92.2 

Dragline (Other) 8 2,956 1.9 94.1 

Unloading from stockpiles (coal) 9 2,520 1.6 95.7 

Wind Erosion (coal) 10 2,453 1.6 97.3 

Loaders (overburden) 11 1,237 0.8 98.0 

Trucks (dumping coal) 12 1,108 0.7 98.8 

Graders 13 690 0.4 99.2 

Loading stockpiles (coal) 14 576 0.4 99.6 

Drilling 15 301 0.2 99.8 

Other  363 0.2 100.0 

Grand total  155,830 100  
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Figure 38 Proportion of total TSP emissions produced by various coal mining 

activities based on data from GMR coa l mines  

Table 33 and Figure 39 show the proportion of total PM10 emissions that are produced by 
various activities conducted at GMR coal mines. Table 33 suggests that the top three 
activities produce over 70% of the PM10 emissions associated with GMR coal mines, whilst 
the top ten activities produce 97% of PM10 emissions. 

Table 33 Proportion of total PM 10 emis sions produced by various coal mining 

activities based on data from GMR coal mines  

Source type Rank 
PM10 Emissions 

(tonnes/year) 
Proportion 

(%) 
Cumulative 

Proportion (%) 

Wheel generated dust 1 23,272 39.1 39.1 

Wind Erosion (overburden) 2 16,246 27.3 66.5 

Bulldozers 3 4,939 8.3 74.8 

Blasting 4 3,329 5.6 80.4 

Trucks (dumping overburden) 5 2,480 4.2 84.5 

Loaders (coal) 6 2,141 3.6 88.1 

Exposed area (wind erosion) 7 1,866 3.1 91.3 

Wind Erosion (coal) 8 1,227 2.1 93.3 

Unloading from stockpiles (coal) 9 1,092 1.8 95.2 

Dragline (Other) 10 924 1.6 96.7 

Loaders (overburden) 11 707 1.2 97.9 

Trucks (dumping coal) 12 471 0.8 98.7 

Loading stockpiles (coal) 13 245 0.4 99.1 

Graders 14 172 0.3 99.4 

Drilling 15 166 0.3 99.7 

Other  182 0.3 100.0 

Grand total - 59,457 100  
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Figure 39 Proportion of total PM 10 emissions produced by various coal mining 

activities based on data from GMR coal mines  

Table 34 and Figure 40 show the proportion of total PM2.5 emissions that are produced by 
various activities conducted at GMR coal mines. Table 34 suggests that the top three 
activities produce 75% of the PM2.5 emissions associated with GMR coal mines, whilst the 
top ten activities produce 97% of PM2.5 emissions. 

Table 34 Proportion of total PM 2.5 emissions produced by various coal mining 

activities based on data from GMR co al mines  

Source type Rank 
PM2.5 Emissions 

(tonnes/year) 
Proportion 

(%) 
Cumulative 

Proportion (%) 

Wind Erosion (overburden) 1 3,272 31.8 31.8 

Wheel generated dust 2 2,327 22.6 54.4 

Blasting 3 2,121 20.6 75.1 

Bulldozers 4 887 8.6 83.7 

Exposed area (wind erosion) 5 373 3.6 87.3 

Trucks (dumping overburden) 6 324 3.1 90.5 

Wind Erosion (coal) 7 247 2.4 92.9 

Loaders (coal) 8 209 2.0 94.9 

Dragline (Other) 9 138 1.3 96.2 

Unloading from stockpiles (coal) 10 118 1.1 97.4 

Loaders (overburden) 11 70 0.7 98.1 

Trucks (dumping coal) 12 53 0.5 98.6 

Internal Combustion Engine 
(Diesel, P>450kW) 

13 34 0.3 98.9 

Graders 14 32 0.3 99.2 

Loading stockpiles (coal) 15 27 0.3 99.5 

Other  55 0.5 100.0 

Grand total  10,286 100  
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Figure 40 Proportion of total PM 2.5 emissions produced by various coal mining 

activities based on data from GMR coal mines  

7.3.4 Ranking of coal mine  premises  

To gain an overview of the contribution from different coal facilities to emissions of 
particulate matter, facilities have been ranked in Table 35 based on total amount of particles 
emitted per year, ordered by PM10 ranking. The rankings of the top six mines are the same 
for TSP and PM10. The mines have also been ranked on coal throughput and the type of 
mine has been specified. 

Table 35 Ranking of coal mines based on total particle emissions  

Coal mine EPL Type 

Annual ROM 
coal 2008 

throughput 
(Mtpa) 

Rank of 
coal 

throughput 

Rank of particle 
emissions 

TSP PM10 PM2.5 

Hunter Valley Operations 640 OC 17.2 1 1 1 1 

Mt Arthur North Coal Mine 11457 OC 14.0 2 2 2 2 

Saxonvale Colliery Holding 563 COMB 10.8 5 3 3 3 

Warkworth Coal Mine 1376 OC 12.8 3 4 4 4 

Mt Owen Coal Mine 4460 OC 10.9 4 5 5 6 

Camberwell Coal Mine 3390 OC 2.2 22 6 6 7 

Liddell Coal Operations 2094 OC 9.5 6 12 7 5 

Drayton Coal Mine 1323 OC 4.2 13 7 8 10 

Wambo Coal Pty Ltd 529 COMB 4.5 10 8 9 14 

Bengalla Mine 6538 OC 5.3 8 11 10 13 

Mount Thorley Operations 1976 HDL 0.4 49 13 11 9 

Ravensworth/Narama Mine 2652 OC 4.3 11 9 12 11 

Wilpinjong Coal Pty Ltd 12425 OC 7.3 7 10 13 15 

Ravensworth East Mine 10860 OC 3.5 15 15 14 8 

Muswellbrook Colliery 
Holding 

656 OC 1.2 38 16 15 12 

Cumnock No. 1 Colliery 37 OC 0.9 40 14 16 19 

Ashton Coal Mine 11879 COMB 3.1 16 17 17 17 

Glendell Mine 12840 OC 2.3 20 18 18 16 
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Coal mine EPL Type 

Annual ROM 
coal 2008 

throughput 
(Mtpa) 

Rank of 
coal 

throughput 

Rank of particle 
emissions 

TSP PM10 PM2.5 

Rix's Creek Colliery 3391 OC 1.2 37 19 19 18 

Donaldson Coal Pty Ltd 11080 OC 1.3 33 20 20 20 

Bloomfield Colliery 396 OC 2.1 24 21 21 21 

Westside Mine 4033 OC 0.9 42 22 22 22 

Westcliff And Northcliff 
Collieries 

2504 UG 4.2 12 24 23 27 

Baal Bone Colliery 765 UG 1.3 32 23 24 23 

Cullen Valley Mine 10341 OC 0.9 41 25 25 25 

Bayswater Colliery 113 OC 0.8 44 31 26 24 

Newstan Colliery 395 UG 1.7 29 27 27 31 

Pine Dale Mine 4911 OC 0.3 50 26 28 28 

Ravensworth Underground 
Mine 

10337 UG 1.8 28 29 29 26 

The Invincible Colliery 1095 OC 0.2 53 30 30 29 

United Colliery 3141 UG 1.9 25 28 31 32 

Macquarie Coal Preparation 
Plant 

1360 HDL 2.7
a
 18 32 32 30 

Springvale Colliery 3607 UG 3.7 14 35 33 33 

Glennies Creek Colliery 7622 UG 1.3 31 33 34 36 

Tahmoor Colliery 1389 UG 1.9 27 34 35 35 

Charbon Coal Pty Limited 528 UG 1.2 36 36 36 39 

Clarence Colliery 726 UG 1.9 26 37 37 38 

Austar Coal Mine 416 UG 1.1 39 39 38 34 

Mandalong Mine And 
Cooranbong Colliery 

365 UG 4.7 9 38 39 40 

Dendrobium Mine 3241 UG 3.0 17 40 40 41 

Angus Place Colliery 467 UG 2.2 21 41 41 42 

Metropolitan Colliery 767 UG 1.2 35 42 42 44 

West Wallsend Colliery 1360 UG 2.7 18 43 43 45 

Tasman Coal Mine 12483 UG 0.6 48 44 44 43 

Nre No 1 Colliery 12040 UG 0.7 46 45 45 46 

Abel Underground Mine 12856 UG 0.3 51 49 46 37 

Appin Colliery 758 HDL -
a
 -

a
 47 47 48 

Nre Wongawilli Colliery 1087 UG 0.2 54 46 48 47 

Awaba Colliery 443 UG 0.8 43 48 49 49 

Mannering Colliery 191 UG 0.6 47 50 50 50 

Chain Valley Colliery 1770 UG 0.7 45 52 51 52 

Richmond Main East 13027 REHAB -
a
 -

a
 51 52 51 

Berrima Colliery 608 UG 0.2 52 53 53 53 

Ivanhoe No.2  Colliery 631 MAINT -
a
 -

a
 54 54 54 

Myuna Colliery 366 UG 1.2 34 55 55 55 

Xstrata Mangoolla (Anvil Hill 
Mine) 

12894 CONSTRT -
a
 -

a
 56 56 56 

Note: 
a 

No mining occurs at this site 
b 

Following codes used to represent operations type: 
COMB Combined underground and open-cut mining 
CONSTRT Mine under construction 
HDL Coal handling facility 
MAINT Site under care and maintenance contract 
OC Open-cut mine 
REHAB Rehabilitated site 
UG Underground mine 

 
In general, underground mines emit less particulate matter than open-cut mines because 
minimal overburden needs to be disturbed and the key activities that produce particulate 
matter occur below ground. This is reflected in the rankings, with the majority of underground 
mines ranking lower for emissions of particulate matter than open-cut mines. 
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Facilities that have coal handling operations only, such as Mount Thorley Operations, 
Macquarie Coal Preparation Plant and Appin Colliery would be expected to have similar 
emissions as underground mines. Mount Thorley Operations appears unusual in that regard, 
as it ranks reasonably high for particle emissions and is on a comparative level to open-cut 
mines. This is likely to be due to the large number of overburden stockpiles at this site, and 
consequently wind erosion of overburden stockpiles contributes a large amount to the 
facilityôs total particle emissions compared with other similar facilities. 
 
A coal facility that handles large amounts of coal would be expected to emit a higher amount 
of particulate matter than a facility with a smaller annual coal throughput. For example, 
Hunter Valley Operations has the largest annual coal throughput of the facilities in the list at 
17.2 Mtpa and has reported correspondingly high emissions of particulate matter due to the 
amount of material handled. However, Camberwell Coal Mine has a comparatively low 
annual coal throughput at 2.2 Mtpa, yet is ranked within the top ten of the facilities for 
emissions of particulate matter. This is due in part to the high level of particulate matter 
generated by haul trucks travelling on unpaved roads at this site. 
 
Similarly, Muswellbrook Colliery ranks 38th in terms of its coal production, but ranks between 
12th and 16th for emissions of particulate matter. A relatively large amount of emissions occur 
from this site due to trucks travelling on unpaved roads. Blasting also contributes a large 
proportion to the facilityôs emissions of particulate matter, considering its comparatively small 
annual coal throughput. 
 
The differences between emission rankings may be due to factors such as a low strip ratio, 
increased use of emission controls or a difference in the inherent dustiness of the coal and 
overburden handled at each facility. 
 
Table 36, Table 37 and Table 38 rank coal mines based on annual emissions of TSP, PM10 
and PM2.5, respectively. The estimated emission rates of each particulate matter metric is 
shown as well as the proportion that each mine contributes to total GMR coal mining 
emissions. 

Table 36 Ranking of coal mines based on TSP emissions with proportion and 

cumulative proportion of total coal mining emissions  

Coal Mine EPL Type Rank 
TSP 

(tonnes/year) 
Proportion 

(%) 

Cumulative 
proportion 

(%) 

Hunter Valley Operations 640 OC 1 27,928 17.92 17.92 

Mt Arthur North Coal Mine 11457 OC 2 17,710 11.36 29.29 

Saxonvale Colliery Holding 563 COMB 3 13,755 8.83 38.11 

Warkworth Coal Mine 1376 OC 4 10,575 6.79 44.90 

Mt Owen Coal Mine 4460 OC 5 8,275 5.31 50.21 

Camberwell Coal Mine 3390 OC 6 8,173 5.24 55.45 

Drayton Coal Mine 1323 OC 7 7,339 4.71 60.16 

Wambo Coal Pty Ltd 529 COMB 8 6,875 4.41 64.58 

Ravensworth/Narama Mine 2652 OC 9 6,131 3.93 68.51 

Wilpinjong Coal Pty Ltd 12425 OC 10 5,604 3.60 72.11 

Bengalla Mine 6538 OC 11 5,591 3.59 75.69 

Liddell Coal Operations 2094 OC 12 5,073 3.26 78.95 

Mount Thorley Operations 1976 HDL 13 3,929 2.52 81.47 

Cumnock No. 1 Colliery 37 OC 14 3,531 2.27 83.74 

Ravensworth East Mine 10860 OC 15 3,420 2.19 85.93 

Muswellbrook Colliery 
Holding 

656 OC 16 3,044 1.95 87.88 

Ashton Coal Mine 11879 COMB 17 2,686 1.72 89.61 

Glendell Mine 12840 OC 18 2,502 1.61 91.21 

Rix's Creek Colliery 3391 OC 19 2,030 1.30 92.52 

Donaldson Coal Pty Ltd 11080 OC 20 1,710 1.10 93.61 
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Coal Mine EPL Type Rank 
TSP 

(tonnes/year) 
Proportion 

(%) 

Cumulative 
proportion 

(%) 

Bloomfield Colliery 396 OC 21 1,156 0.74 94.36 

Westside Mine 4033 OC 22 1,057 0.68 95.03 

Baal Bone Colliery 765 UG 23 706 0.45 95.49 

Westcliff And Northcliff 
Collieries 

2504 UG 24 687 0.44 95.93 

Cullen Valley Mine 10341 OC 25 681 0.44 96.36 

Pine Dale Mine 4911 OC 26 655 0.42 96.79 

Newstan Colliery 395 UG 27 589 0.38 97.16 

United Colliery 3141 UG 28 465 0.30 97.46 

Ravensworth Underground 
Mine 

10337 UG 29 438 0.28 97.74 

The Invincible Colliery 1095 OC 30 421 0.27 98.01 

Bayswater Colliery 113 OC 31 334 0.21 98.23 

Macquarie Coal Preparation 
Plant 

1360 HDL 32 320 0.21 98.43 

Glennies Creek Colliery 7622 UG 33 297 0.19 98.62 

Tahmoor Colliery 1389 UG 34 293 0.19 98.81 

Springvale Colliery 3607 UG 35 262 0.17 98.98 

Charbon Coal Pty Limited 528 UG 36 246 0.16 99.14 

Clarence Colliery 726 UG 37 222 0.14 99.28 

Mandalong Mine And 
Cooranbong Colliery 

365 UG 38 186 0.12 99.40 

Austar Coal Mine 416 UG 39 168 0.11 99.51 

Dendrobium Mine 3241 UG 40 135 0.09 99.59 

Angus Place Colliery 467 UG 41 120 0.08 99.67 

Metropolitan Colliery 767 UG 42 90 0.06 99.73 

West Wallsend Colliery 1360 UG 43 66 0.04 99.77 

Tasman Coal Mine 12483 UG 44 64 0.04 99.81 

Nre No 1 Colliery 12040 UG 45 56 0.04 99.85 

Nre Wongawilli Colliery 1087 UG 46 47 0.03 99.88 

Appin Colliery 758 HDL 47 45 0.03 99.91 

Awaba Colliery 443 UG 48 36 0.02 99.93 

Abel Underground Mine 12856 UG 49 32 0.02 99.95 

Mannering Colliery 191 UG 50 23 0.01 99.96 

Richmond Main East 13027 REHAB 51 23 0.01 99.98 

Chain Valley Colliery 1770 UG 52 18 0.01 99.99 

Berrima Colliery 608 UG 53 9 0.01 100 

Ivanhoe No.2  Colliery 631 MAINT 54 2 0 100 

Myuna Colliery 366 UG 55 2 0 100 

Xstrata Mangoolla (Anvil Hill 
Mine) 

12894 CONSTRT 56 1 0 100 

Grand total    155,830 100.0  

 

Table 37 Ranking of coal mines based on PM 10 emissions with proportion and 

cumulative proportion of total coal mining  emissions  

Coal Mine EPL Type Rank 
PM10 

(tonnes/year) 
Proportion 

(%) 

Cumulative 
proportion 

(%) 

Hunter Valley Operations 640 OC 1 11,633 19.56 19.56 

Mt Arthur North Coal Mine 11457 OC 2 7,524 12.65 32.22 

Saxonvale Colliery Holding 563 COMB 3 4,653 7.83 40.04 

Warkworth Coal Mine 1376 OC 4 3,494 5.88 45.92 

Mt Owen Coal Mine 4460 OC 5 2,859 4.81 50.73 

Camberwell Coal Mine 3390 OC 6 2,727 4.59 55.31 

Liddell Coal Operations 2094 OC 7 2,660 4.47 59.79 

Drayton Coal Mine 1323 OC 8 2,497 4.20 63.99 

Wambo Coal Pty Ltd 529 COMB 9 2,166 3.64 67.63 

Bengalla Mine 6538 OC 10 2,098 3.53 71.16 

Mount Thorley Operations 1976 HDL 11 1,958 3.29 74.45 
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Coal Mine EPL Type Rank 
PM10 

(tonnes/year) 
Proportion 

(%) 

Cumulative 
proportion 

(%) 

Ravensworth/Narama Mine 2652 OC 12 1,816 3.05 77.51 

Wilpinjong Coal Pty Ltd 12425 OC 13 1,757 2.95 80.46 

Ravensworth East Mine 10860 OC 14 1,704 2.87 83.33 

Muswellbrook Colliery 
Holding 

656 OC 15 1,274 2.14 85.47 

Cumnock No. 1 Colliery 37 OC 16 1,120 1.88 87.35 

Ashton Coal Mine 11879 COMB 17 1,095 1.84 89.19 

Glendell Mine 12840 OC 18 1,063 1.79 90.98 

Rix's Creek Colliery 3391 OC 19 833 1.40 92.38 

Donaldson Coal Pty Ltd 11080 OC 20 596 1.00 93.39 

Bloomfield Colliery 396 OC 21 505 0.85 94.23 

Westside Mine 4033 OC 22 415 0.70 94.93 

Westcliff And Northcliff 
Collieries 

2504 UG 23 268 0.45 95.38 

Baal Bone Colliery 765 UG 24 268 0.45 95.83 

Cullen Valley Mine 10341 OC 25 248 0.42 96.25 

Bayswater Colliery 113 OC 26 234 0.39 96.64 

Newstan Colliery 395 UG 27 204 0.34 96.99 

Pine Dale Mine 4911 OC 28 204 0.34 97.33 

Ravensworth Underground 
Mine 

10337 UG 29 204 0.34 97.67 

The Invincible Colliery 1095 OC 30 157 0.26 97.94 

United Colliery 3141 UG 31 155 0.26 98.20 

Macquarie Coal Preparation 
Plant 

1360 HDL 32 140 0.24 98.43 

Springvale Colliery 3607 UG 33 110 0.18 98.62 

Glennies Creek Colliery 7622 UG 34 98 0.16 98.78 

Tahmoor Colliery 1389 UG 35 97 0.16 98.95 

Charbon Coal Pty Limited 528 UG 36 80 0.13 99.08 

Clarence Colliery 726 UG 37 80 0.13 99.22 

Austar Coal Mine 416 UG 38 79 0.13 99.35 

Mandalong Mine And 
Cooranbong Colliery 

365 UG 39 71 0.12 99.47 

Dendrobium Mine 3241 UG 40 49 0.08 99.55 

Angus Place Colliery 467 UG 41 44 0.07 99.62 

Metropolitan Colliery 767 UG 42 39 0.07 99.69 

West Wallsend Colliery 1360 UG 43 31 0.05 99.74 

Tasman Coal Mine 12483 UG 44 31 0.05 99.79 

Nre No 1 Colliery 12040 UG 45 21 0.04 99.83 

Abel Underground Mine 12856 UG 46 20 0.03 99.86 

Appin Colliery 758 HDL 47 20 0.03 99.90 

Nre Wongawilli Colliery 1087 UG 48 16 0.03 99.92 

Awaba Colliery 443 UG 49 16 0.03 99.95 

Mannering Colliery 191 UG 50 10 0.02 99.97 

Chain Valley Colliery 1770 UG 51 8 0.01 99.98 

Richmond Main East 13027 REHAB 52 5 0.01 99.99 

Berrima Colliery 608 UG 53 4 0.01 100 

Ivanhoe No.2  Colliery 631 MAINT 54 1 0.00 100 

Myuna Colliery 366 UG 55 1 0.00 100 

Xstrata Mangoolla (Anvil Hill 
Mine) 

12894 CONSTRT 56 0 0.00 100 

Grand total 
   

59,457 100.0 
 

 
 
 




