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Introduction 
 

The four coal mines surrounding the town of Muswellbrook represent a threat to the health and 

wellbeing of the town’s 16,000 population. Of particular concern is the town’s significantly elevated 

mine related particle (PM10) concentrations and above average hospital admissions of cardiovascular 

disease and respiratory illnesses. 

Muswellbrook is surrounded by the following four coal mines; 

1 Mount Arthur. 

2 Mount Pleasant, 

3 Bengalla, and 

4 Muswellbrook. 

Since the expansion of coal mining around the town, annual PM10 concentrations have increased 

noticeably. While air quality in 2019 was significantly affected by bush fires, much of the 

responsibility in most years must be sheeted home to the appallingly poor rehabilitation rates 

undertaken by the mines, which leaves vast tracts of disturbed mine land at the mercy of windblown 

dust dispersal. During periods of low rainfall, which are expected to occur more frequently as rainfall 

patterns change, this creates ideal conditions for dangerous spikes in particulate pollution. 

There was an observable drop in pollution concentrations following the introduction of the 

Environmental Protection Authority’s “Dust Stop” program in 2014, but in the years since, 

particularly during dry weather, concentrations have increased again. The operators of these mines 

have received a number of show cause notices, penalty notices and cautions from the regulators for 

air quality breaches and poor rehabilitation practices, but these have failed to make a noticeable 

difference to the dust generated by the mines. 

Particle Pollution 

Breathing in air containing particulate matter with a diameter of less than 10 micrometres (PM10)  

has a detrimental impact on human health and is associated with many prevalent cardiopulmonary 

diseases.1  It also causes inflammation and allergic reactions in the airways and lungs, which 

adversely affects asthmatic patients.2 

Long term exposure to PM is linked to a decline in lung function and the development and/or 

progression of respiratory diseases including chronic obstructive pulmonary disease (COPD), asthma, 

and idiopathic pulmonary fibrosis (IPF).3 

The World Health Organisation (WHO) report that, “Small particle pollution has health impacts even 

at very low concentrations – indeed no threshold has been identified below which no damage to 

                                                            
1 Beelen et al, 2014; Brunekreef et al, , 2009 
2 Ko et al, 2020, 
3 Brunekreef et al, 2009; Schultz et al, , 2016; ; Waters et al, 2018. 
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health is observed. Therefore, the WHO Air quality guidelines (AQGs) recommend aiming for, and 

achieving, the lowest concentrations of PM possible.4 

The WHO guideline values are: 

PM2.5     PM10 

10 µg/m3 annual mean       20 µ/m3 annual mean 

25 µg/m3 24-hour mean      50 µg/m3 24-hour mean.5 

While the average levels of PM10 in many urbanised areas of developed countries are below the 

20µg/m3 (annual mean) limit recommended by the WHO, according to epidemiological studies, they 

are still sufficient to have an adverse effect on lung health over longer periods of time.6 For example, 

Schultz et al.7 showed that in urban Sweden, exposure to PM10 ranging from 0.2 to 22 µg/m3 and 

beginning in infancy is negatively associated with forced expiratory volume in later teenage years. In 

another study, Winterbottom et al.8 reported a significant association between PM10 levels and 

disease progression in a cohort of idiopathic pulmonary fibrosis patients over a 6-yr period where 

the average ambient PM10 was 18.3µg/m3. Other studies have also provided evidence that exposure 

to PM10 at levels lower than WHO guidelines is associated with an increased risk of developing 

asthma and chronic obstructive pulmonary disease.9 Prolonged exposure to low-dose PM is likely to 

contribute to oxidative stress, inflammation, telomere erosion, senescence, and mitochondrial 

dysfunction; these are interrelated processes that underlie the development or worsening of chronic 

lung disease.10 

A 2010 NSW Department of Health study found resident across all age groups in the Muswellbrook 

postcode had higher rates of emergency department presentations for both asthma and overall 

respiratory illness than the remainder of Hunter/New England and Sydney, with the highest among 

people aged less than 35 years of age.11 Muswellbrook asthma and respiratory emergency 

presentations were 85% and 35% higher than the average across Hunter New England.12 In addition, 

Muswellbrook local government areas experience higher rates of cardiovascular disease hospital 

separations than all of Hunter New England Area Health Service or NSW.13 

The recently-released Draft Clean Air Strategy for NSW puts the impacts of air pollution in the 

Greater Metropolitan Area (including the Hunter region) in broad human health and economic 

terms: 

Each year, human-made air pollution is estimated to shorten lives of people in New South 

Wales. It has been estimated (Broome et al. 2020) that there are 5900 years of life lost 

annually due to long-term exposure to fine particles in the NSW Greater Metropolitan Region 

(GMR). This equates to a mortality effect equivalent to 420 premature deaths. 

                                                            
4 WHO,2005. 
5 WHO, 2016. 
6 Waters at al, 2018.   
7 Schultz et al,, 2016. 
8 Winterbottom et al, 2018. 
9 Brunekreef et al, 2009; Guo et al, 2018. 
10 Murtha et al, 2018; Tsubouchi  et al,  2018.; .Waters et al., 2018.   
11 NSW Department of Health, 2010. 
12 ibid 
13 ibid 
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Air pollution is estimated to result in $3.3 billion (2019 AUD) in health costs each year in the 

NSW GMR. This is based on an inflation-adjusted value of a statistical life of $8.0 million (in 

2019 AUD) from Access Economics (2008) applied to the 420 attributable deaths from 

Broome et al. (2020). 

Continued action to reduce exposure to air pollution will help avoid adverse symptoms, the 

need for medication, visits to doctors and emergency departments, hospital admissions and 

premature deaths across cities and regions. Actions which achieve even small improvements 

in air quality can result in significant public health benefits. 

PM10 regulations in NSW 
The NSW criteria for annual average and 24-hour average PM10 and PM2.5 concentrations originate 
from the National Environment Protection (Ambient Air Quality) Measure 1998 (Air NEPM)14 
 
Table 1: National particle pollution standard (adapted from Table 1 in National Environment Protection 
(Ambient Air Quality) Measure 1998.) 

 
 

Table 1 sets out the Air NPEM national standards for average concentrations of PM10 of 50µg/m3 

over 24-hours and an average of 25µg/m3, over a year, and of PM2.5 a 24-hour average of 25µg/m3, 

and an annual average of 8µg/m3. The Air NEPM does not allow for any exceedances. 

While the Air NEPM sets National criteria, it is for the States to implement them in law. However, in 
NSW, the Air NEPM PM limits are not represented fully in the mine’s development consents. For 
example, only Mt Pleasant operates under the PM2.5 limit, with the other three mines not monitoring 
for PM2.5. All four mines operate under 30µg/m3 annual average PM10, rather than the updated 
NEPM limit of 25µg/m3. 
 
The NEPM measures are intended to be implemented into NSW law under the Protection of the 

Environment Operations Act 1997 (POEO Act), the Protection of the Environment Operations (Clean 

Air) Regulation 2010 (POEO Air Regulations) and the Protection of the Environment Operations 

(General) Regulation 2009 (POEO Regulations). 

The Air NEPM annual average PM10 limit is set out in the State Environmental Planning Policy 

(Mining, Petroleum Production and Extractive Industries) 2007, which fixes non-discretionary 

development standards for consent authorities to follow when determining mining proposals.15 The 

tortuously worded clause 12AB16 explicitly removes the option for consent authorities to apply an 

annual average PM10 or PM2.5 more stringent than the Air NEPM for private dwellings affected by 

mining. Moreover, the policy directs consent authorities to disregard past exceedances of the PM 

standards when determining new mining applications. 

                                                            
14 DoE 2016. 
15 They are non-discretionary in the sense that they prevent a consent authority imposing a higher standard. 
Development can still be approved if the standards are not met.   
16 Non-discretionary development standards for mining 
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In determining Environmental Protection Licences (EPL) applications, the EPA must consider the 
impact on local and regional air quality and amenity of a decision to grant the application, having 
regard to any pollution reduction programs, the principles of ecologically sustainable development, 
and such other relevant matters.17 Despite this, section 4.42 of the Environmental Planning and 
Assessment Act 1979 (EP&A Act) provides that an EPL cannot be refused for approved State 
significant development, such as a coal mine, and must be granted with conditions substantially 
consistent with the State significant development consent. 
 
However, subsection (2) of section 4.42 of the EP&A Act clarifies that this restriction does not apply 
to an EPL after the first review conducted of such a licence, which generally occurs after five years. 
Relevantly, clause 37(3) of the POEO Regulations clarifies the EPA’s powers to vary the conditions of 
a licence or include other conditions in the licence, such as conditions imposing more stringent 
standards of concentration. In addition, section 79 of the POEO Act gives the EPA the power to 
revoke or suspend a licence if its conditions have been breached. What this means is that the EPA is 
only bound at the outset to grant licences to coal mining developments and to grant them within the 
limited constraints imposed by the planning process. After the first review, the EPA is free to tighten 
conditions and suspend or revoke licences from mines that breach those conditions. As coal mines 
cannot lawfully operate without an EPL, the EPA has substantial powers to significantly reduce coal 
mine generated dust in the Hunter, regardless of the Development Consent Conditions. 
 
The inadequacies of the implementation of the Air NEPM in NSW and the regulation of air pollution 
from NSW mining is stark when we consider that the EPLs for Hunter coal mines do not stipulate any 
air quality limits that must be met, but instead seek to mitigate dust pollution by stipulating that 
activities must be carried out in a way that minimises or prevents the emission of dust and the 
emission of wind-blown or traffic generated dust from the premises. The effect of this is that mines 
may be compliant with the conditions of their licences even while the people of the Upper Hunter 
experience air pollution that does not meet the national or NSW standards. Indeed, Northern 
Director of the EPA, Adam Gilligan, explained why this is the case in a recent meeting with the 
Independent Planning Commission: even when mines are complying with the dust stop practices and 
employing best practice dust management, there is unavoidable dust lift-off: “fundamentally, 
whilever you have that significant area of earth exposed on a hot, dry, windy day, you’re going to 
see lift-off.”18 
 
The 24-hour average limits set out in the Air NEPM is introduced in NSW by way of the EPA’s 
Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales.19 Mine 
operators have an obligation to apply this “Impact Assessment Criteria” to ensure compliance with 
the requirements of Part 5 of the Protection of the Environment Operations (Clean Air) Regulation 
201020 by implementing these statutory methods for modelling and assessing emissions of air 
pollutants. 
 
The EPA applies the maximum 24-hour average PM10 standard to assess the potential for impacts 
from mining, and the Department of Planning and Infrastructure invokes a requirement for 
“voluntary” acquisition via negotiated agreements if there are expected to be exceedances of the 
criteria.21 These agreements with affected landholders are created in accordance with the NSW 
Voluntary Land Acquisition and Mitigation Policy for State Significant Mining, Petroleum and 

                                                            
17 Clause 37 (1) Protection of the Environment Operations (Clean Air) Regulation 2010 
18 Adam Gilligan, 2021. 
19 Table 7.1 Impact assessment criteria https://www.epa.nsw.gov.au/-/media/epa/corporate-
site/resources/air/approved-methods-for-modelling-and-assessment-of-air-pollutants-in-nsw-160666.pdf 
20 Air Impurities Emitted from Activities and Plant 
21 BMC, 2013. 



6 
 

Extractive Industry Developments 2014 (VLAMP). This Policy makes it clear that; “While exceedances 
of these criteria [PM10 and PM2.5] will increase the human health risks of a development, the consent 
authority may determine the additional risk to be acceptable, particularly when the broader social 
and economic benefits of the development are taken into consideration.” 
 
If the risk described above is deemed acceptable by the consent authority (which is usually the case) 
the policy sets out two pathways to assist those who will be worst and directly affected by air 
pollution from the mining operation: mitigation rights for those that will experience breaches of the 
criteria set out in the policy at any stage of the mine, and acquisition rights for those that will 
experience more than five such breaches.   
 
A 2018 revision of the Policy saw the 2016 amended Air NEPM concentrations for PM10 (25µg/m3) 
introduced, as previously the 24-hour standard was set at 30µg/m3. The Policy sets out mitigation 
actions such as air conditioning and heating, insulation, first flush water systems, water filters, 
cleaning of rainwater tanks, and clothes dryers etc which mines may agree to install at affected 
homes. 
 
Table 2 of the VLAMP applies the 24-hour and annual PM standard differently from the Air NEPM in 
that the Annual Average PM10 concentration of 25µg/m3  is applied cumulatively where background 
and mine contributions are included, while the 24-hour standard of 50µg/m3  is applied 
incrementally - concentrations above the 24-hour standard must be caused entirely by the mine 
under consideration to trigger acquisition. 
 
The Policy also directs a consent authority to apply “voluntary acquisition rights” where the mine is 
predicted to contribute to exceedances of the criteria set out in Table 3 at any residence on privately 
owned land (or on more than 25% of any privately-owned land where there is an existing dwelling or 
where a dwelling could be built under existing planning controls).   
 
Landholders with acquisition rights are granted the right to be bought out by the mining company, 
following a specifed negotiation and valuation process for these buy outs. Acquisition rights apply 
only if the mine’s air quality modelling anticipates that the Annual Average PM10 concentration 
(25µg/m3) will be exceeded cumulatively, or the 24-hour criteria (50µg/m3) will be exceeded 
incrementally more than five times over the life of the development. 
 
The Policy prescribes a “net benefit” test whereby even if no agreement is reached with an affected 
landowner, a consent authority may approve the mining development, so long as voluntary 
mitigation and land acquisition rights are in place, and the mine operator complies with the 
predicted impacts and acquires the affected property on request. 
 
Environmental criteria for air pollution, noise and blast vibrations, the policy assumes, do not need 

to be met. Rather, they are guides for who is to be granted the unquestioned opportunity to move 

away, because the Government has allowed a mining operation to have environmental impacts on 

the surrounding community that breach national standards. 

The policy encourages “negotiated agreements” between mines and nearby landholders on a case-
by-case basis prior to development consent for the mine being determined. The policy allows such 
agreements to include conditions that landholders “not object” to the mine project, allows 
agreements to be reached that subject landholders to pollution levels worse than national standards 
and does not allow a consent authority to apply the statutory pollution criteria to a property if an 
agreement is in place that allows exceedance to occur. 
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Another of the inadequacies of the Policy is that if the land affected is acquired by the mine operator 
existing tenants or new tenants can be exposed to the health impacts associated with the mine. 
While the mine operator must properly inform the tenant of the scale and nature of the predicted 
impacts and of the health risks of being exposed to such impact, the unequal nature of the 
tenant/landlord relationship, particularly where the tenant is economically disadvantaged, could 
leave tenants and their families exposed to serious health impacts that they may not be able to 
avoid. 
 
While the Air NEPM limits are accommodated in the development approval process, development 
consents for Hunter Valley coal mines apply them inconsistently. For example, many do not impose 
monitoring or concentration limits for PM2.5, and many apply the former PM10 annual average 
concentration of 30µg/m3 rather than the current Air NEPM standard of 25µg/m3. 
 
These regulatory contortions that allow mining development to proceed even if the Air NEPM is 
breached provide flexibility to consent authorities and mining operations but do little to ameliorate 
local health implications for PM levels. 
 

Upper Hunter PM10 Monitoring 
PM10 monitoring has been carried out by the 14 monitoring stations that make up the Upper Hunter 

air quality monitoring network (UHAQMN) since 2011. The network is paid for by nine Upper Hunter 

mine companies whose shares of the cost are calculated based on the amount of pollution 

generated and the amount of material moved.22   

Map 1 and 2 identify the four  monitoring stations relevant to Muswellbrook’s air quality and the 

mines that surround the town. These are: 

 Muswellbrook; 

 Muswellbrook North West; 

 Wybong; and 

 Aberdeen. 
 

                                                            
22 79E Protection of the Environment Operations (General) Regulation 2009 
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Map 1: Upper Hunter Air Quality Monitoring Stations closest to Muswellbrook. 

 

 

Map 2: Upper Hunter Air Quality Monitoring Stations and mines  closest to Muswellbrook  
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Since 2011, the 24-hour PM10 concentration limit of 50µg/m3 has been exceeded at; 

 Muswellbrook, 95 times, with a maximum recording of 231.3µg/m3. 

 Muswellbrook North West, 87 times with a maximum recording of 244.6µg/m3. 

 Wybong, 81 times with a maximum of 373.6µg/m3. 

 Aberdeen, 71 times with a maximum of 267.7µg/m3. 
 

The annual average PM10 limit of 25µg/m3  has been exceeded at these monitoring stations six times 

in the past three years.  

It is important to note that the NSW annual average PM10 annual average standard is 5µg/m3 above 

the WHO guideline value of 20µg/m3. For the past three years, both the Muswellbrook Monitoring 

Stations have exceeded the WHO annual average PM10 level. The four monitoring stations near 

Muswellbrook have exceeded the WHO PM10 average annual level 14 times since the Monitoring 

Network was installed (see Table 2).  

Muswellbrook monitoring station has exceeded the WHO annual level seven times in the past ten 

years. The mean of all recorded Annual Average PM10 concentrations for Muswellbrook and 

Muswellbrook NW is above WHO Annual Average PM10 guideline value. 

While air quality in 2019 was significantly affected by bush fires, much of the responsibility in most 

years must be sheeted home to the appallingly poor rehabilitation rates undertaken by the mines 

particularly during dry weather, which leaves vast tracts of disturbed mine land at the mercy of 

windblown dust dispersal. 

Table 2: Annual average PM10 concentrations at the four UHAQMN stations closest to Muswellbrook. 

 

Annual Averages - PM10 Time Range: 01/01/2000 00:00 to 01/01/2021 00:00

Date

MUSWELLBROOK  

[µg/m³]

MUSWELLBROOK 

NW  [µg/m³] WYBONG  [µg/m³] ABERDEEN  [µg/m³]

2011 19.3

2012 21.8 19.1 15.4 17

2013 22.6 18.9 15.5 17.3

2014 21.4 19.2 16.9 17.9

2015 19.1 16.7 14.8 15.2

2016 19.2 16.6 15.3 15.6

2017 21.7 18.5 16.6 17.6

2018 27.2 25 21.6 22.3

2019 34.4 33.7 28.5 29.5

2020 22.5 21 18.2 17.8
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Chart 1: Annual Average PM10 concentrations recorded at the four UHAQMN stations closest to 
Muswellbrook 2011 to 2020 
 

 
Chart 2:  Mean of all annual average PM10 concentrations recorded at the four UHAQMN stations closest to 
Muswellbrook 2011 to 2020. 

 

Charts 1 and 2 above show Wybong and Aberdeen stations, which are ten to fifteen kilometres from 

a mine. Muswellbrook and Muswellbrook NW stations, which are less than five kilometres from 

mines. The difference in mean annual average PM10 concentrations between the two stations distant 

from mines and the two stations closest to mines is 2 to 5µg/m3  which is enough to push 

Muswellbrook and Muswellbrook NW stations mean of all Annual Average PM10 concentrations 

recorded at the sites above the WHO guideline value. 
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Assessment of the four mines closest to Muswellbrook 
 

We have assessed Annual Environmental Management Reports (AEMR) or Annual Reviews 

submitted by the four mines and Independent Environmental Audits (IEA) for the years 2017, 2018, 

and 2019 (for Mount Arthur we used Financial Years 2017, 18, 19 and 20).23 These documents report 

on compliance with EPLs and consent conditions, including air quality monitoring and management, 

production rates, disturbance and active rehabilitation, among other things. Annual Reviews are 

submitted by the mines to the Department of Planning and Independent Environmental Audits are 

undertaken periodically by external auditors, chosen by the mine and approved by the Department 

of Planning. 

These documents do not always present air quality monitoring results and response actions clearly. 

It can be difficult to reconcile reported exceedances of the relevant criteria with admitted or alleged 

breaches of consent conditions and subsequent compliance and enforcement action by the 

agencies. This is partly due to the way air quality conditions are written and partly, as we reveal 

below, a result of serious dereliction of the Department of Planning, which appears to have formally 

advised mines to evade their conditions of consent. The difficulty in matching compliance actions 

with air quality condition breaches arises also from lack of a public register where the details of 

official cautions and penalties can be accessed.   

A number of non-compliance incidents relate to inadequate data capture of air quality monitoring, 

with some as low as 85 percent or less. In addition, numerous incidents were reported where the 

background contribution to the measured PM10 concentrations were below the 24-hour criterion 

(50ug/m3) and a mine’s contribution led to the criteria being exceeded. The four mines reviewed 

here have conditions of consent that stipulate: 

The Applicant must ensure that all reasonable and feasible avoidance and mitigations 
measures are employed so that particulate matter emissions generated by the development 
do not cause exceedance of the relevant air quality criteria at an residence on privately 
owned land. 

 
But only two, Mount Arthur and Muswellbrook, have accompanying notes providing that the 24 
hour PM10 criteria are to be measured as “Total impact (i.e. incremental increase in concentrations 
due to the development plus background concentrations due to all other sources).” A modification 
was made to the Mount Pleasant consent before it began construction in 2017 applying the PM10 24 
hour average impact criteria incremental, that is, due to the mine alone. A similar modification was 
made to the Bengalla consent in December 2018. This means that recorded exceedances of the 
criteria are no longer technically a breach of the consent for these operations: a breach only occurs 
when background concentrations and the contributions of other mines are subtracted and it is 
determined that the mine in question alone created PM10 concentrations that exceed the criteria. 
The number of reportable incidents and exceedances of air quality impact criteria limits are, 
therefore, significantly under-reported. 
 
We find a number of instances where exceedances of Development Consent Conditions and 
breaches of EPLs should have been reported and regulatory action commenced.  The Annual reports 
reveal that DPIE has been directing mine operators to apply the 24-hour criteria incrementally even 
for mines for which consent conditions require the criteria to be applied cumulatively and was doing 

                                                            
23 In this report, the terms “Annual Review” and “Annual Environmental Management Report” are sometimes 
used interchangeably. Mines with older consents not recently modified like Muswellbrook submit the latter 
and new mines or mines modified in the last six years submit the former. 
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so for the Bengalla mine prior to its consent being modified. It appears to be the policy of the 
Department to amend consents whenever a modification occurs to apply the PM10 24-hour criteria 
incrementally instead of as an impact experienced on land where people live near the mines.  
 
The effect of this is to reduce the number of formal non-compliances and to make the task of 
identifying mining company breaches unnecessarily difficult. For the community, it means being 
ignored by authorities while having to endure PM10 concentrations above those recommended by 
health authorities. 
 
For each mine, we set out below the reported number of complaints about air and dust, the number 
of actual recorded exceedances of the impact criteria and the number of instances, where that can 
be determined, where such exceedances constitute a breach of consent and compliance actions 
taken by the agencies.  
 

Mount Arthur Coal Complex 

The Mt Arthur Coal Complex (MAC), located about five kilometres south west of Muswellbrook in 
the Upper Hunter Valley in New South Wales (NSW) includes the Mt Arthur Coal Open Cut, the Mt 
Arthur Coal Underground Project (no underground operations are currently taking place), a coal 
handling and preparation plant (CHPP), rail loop and rail load out facility. 
 
The town of Muswellbrook lies in the pathway of Mount Arthurs’s dust particles during south west 

winds. The majority of the prevailing winds in the area are from the south-southeast and north-west. 

Winds prevail from the South-East from January to March and from October to December. During 

the winter months (April to September) winds are more variable. Winds largely prevail from the 

North-East between April-June and West-North-West between July-September.24 

Table 3:  Mount Arthur Coal Complex air quality and rehabilitation data in Annual Reviews 

Financial Year 2016/17 2017/18 2018/19 2019/20 

NON-COMPLIANCE AND COMPLAINTS     

Air quality infringement notices/cautions  4 1 1 

Air Quality incidences and non-compliances  8 4 1 

Rehabilitation infringement notices/caution     

Rehabilitation incidences and non-compliances     

Air quality complaints 27 13 21 6 

NEPM EXCEEDANCES     

        Dust     

Annual Av. >4ug/m2/month    2   

Maximum (ug/m3) 4 4.7 2.6 3 

        PM10     

Annual Av. >25ug/m3  1 1 1 

Maximum 22.8 29 30 27 

24 hour Av. >50ug/m3 6 97 81 31 

Maximum (ug/m3) 76.1 103 224 128 

        PM2.5     

Annual Av. >8ug/m3 NR NR NR NR 

Maximum NR NR NR NR 

                                                            
24 BMC 2018.   
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24 hour Av. >25ug/m3 NR NR NR NR 

Maximum (ug/m3) NR NR NR NR 

        TSP     

Annual Av. <90ug/m3     

Maximum (ug/m3) 46.2 71 75 68 

DISTURBED AREA AND REHABILITATION     

Mine footprint (ha) 4454.8 4700 5171 5333 

Active disturbance (ha) 3266.5 3502 3871 4152 

Active rehabilitation (ha) 1114.5 1198 1211 1181 

Completed Rehabilitation (ha) 0 0 0 0 

 

Over the past four financial years, 67 complaints relating to dust were received by Mt Arthur: 26 
complaints in FY16, 27 in 2017, 13 in 2018, 21 in 2019, and six in FY2020. 
 
The 2020 IEA25 noted 11 breaches of management plans and conditions of the EPL and development 
consent related to air quality incidents or non-compliances in the three years audited. For these 
breaches the EPA issued MAC with two Penalty Notices ($15,000), and one Official Caution, and the 
DPIE issued three Official Cautions. Details of these incidents and responses, drawn from the IEA, are 
below. 
 
2017/18 

 Over five days in December 2017, elevated 24-hour average PM10 results were recorded that 
exceeded the 24-hour average PM10 impact criteria (50 µg/m3). MAC determined that one 
exceedance was the result of contribution from MAC (DC05 on 15 December 2017 - 
51.8μg/m3). In the subsequent investigation MAC determined that original estimate of 
contribution form the site was incorrectly calculated (40.1 µg/m3). 

o DPIE show cause notice - breaches of: 
 Schedule 3 Condition 20 (exceedance of air quality impact assessment 

criteria); and 
 Schedule 3 Condition 24 (failure to implement the Air Quality Management 

Plan). 
 DPIE Official Caution – breach of Schedule 3 Condition 24 of the project 

approval. MAC did not agree that a breach had occurred. 

 The EPA show cause – breach of conditions O3.1 and O3.2 of MAC EPL.  Dump trucks on the 
haul road adjacent Denman Road without adequate dust suppression and dust was observed 
leaving the mine site on 14 November. 

o EPA Official Caution failure to comply with condition O3.1 of the MAC EPL. 
o EPA Penalty Notice of $15,000 failure to comply with condition O3.2 of the MAC 

EPL. 

 DPIE show cause notice for inadequate response to real - time air quality alarms on 14-15 
December 2017. 

o DPIE Official Caution issued for inadequate response to real-time air quality alarms 
on 14-15 December 2017;   

 Inadequate air quality Monitoring data capture due to instrument faults at point 13 (86%) 
and 11 (85%). 

 Air quality exceedance results from December not investigated and reported to the DPIE. 
 

2018/19 

                                                            
25 IAMA, 2021. 
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 23 July 2019; Penalty Notice from the EPA for “Dust over Denman and Edderton Roads on 
26 October 2018. 

 Inadequate air quality monitoring data capture for the TEOM's, which affects the annual 
average and some 24-hour results for PM10. DC09 had a data capture of just 85%. 

 Inadequate air quality monitoring data capture due to instrument faults at Monitoring point 
12 (86%) and 14 (78%) in 2019. 

 Two of six gauges recorded exceedances of the 4 g/m2/ month limit at; 
o Denman Road West (4.7ug/m2/month) MAC maximum contribution 47 percent 

(2.2ug/m2/month). 
o Sheppard Avenue (4.6ug/m2/month). MAC maximum contribution 10 percent 

(0.45ug/m2/month). 
 
2019/20 

 DPIE Official Caution - No recorded actions in response to a level 3 alarm from the dust 
monitoring system - failure to comply with Schedule 3, Condition 24 of MP09_0062 by 
failing to implement the approved Air Quality Management plan. 

 
The audit found that on a number of occasions the background contribution to the measured PM10 
concentrations were below the criterion and MAC’s contribution led to an exceedance of the 
criteria. As the IEA pointed out, these events should be reported as exceedances. 
 
For example, on 27 September 2017, DF05 recorded a 24-hour average PM10 concentration of 66 
µg/m3, MAC estimated that its contribution to the reading was 43µg/m3 on that day which means 
the background concentration was approximately 23µg/m3 on that day, below the criteria, which 
means that MAC’s contribution caused exceedance of the applicable criteria. In all, it is estimated by 
the auditors that 65 exceedances were not reported due to this misinterpretation of the criteria. 
These 65 exceedances occurred on 48 unique days which were not noted by the annual reviews to 
be declared “Extraordinary days” and occurred when background pollutant concentrations were 
otherwise estimated to be below the relevant criteria. 
 
MAC’s response to the Audit notes that “The information provided in the previous Annual Review 
documents has been accepted by the DPIE” and that it reports exceedances in accordance with its 
approved Air Quality Management Plan. It appears that this plan is not consistent with the 
development consent. MAC’s development consent applies the PM10 24-hour average impact criteria 
as a “total” impact, but the mine’s Air Quality Management Plan, approved by the Department of 
Planning, outlines a process whereby breaches are only reported after the mine determines its 
incremental contribution to exceedances of the criteria. 
 
The IEA also found there was “no site wide soil balance undertaken in order to manage the soil 
resources effectively regarding meeting required soil depth across future rehabilitation areas. 
Furthermore, in the event of a site deficit, work needs to be undertaken for alternatives. Soil 
stockpiles were observed to require herbicide treatments and signage”. 
 
The Annual Reviews26 identify 13 reportable incidents and non-compliances, 36 exceedances of the 
24-hour PM10 for which MAC was cumulatively responsible but which were not reported, and a 
further 40 exceedances that were not investigated.  In addition to a number of incidents and 
exceedances and non-compliances, these are set out as follows: 
 
FY 2017 

                                                            
26 BHP, 2017.; BHP, 2018; BHP, 2019; BHP, 2020.. 
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 One of the three HVAS recorded exceedances of the 24-hour PM10 limit - twice at DF05 
(Roxburgh Rd) -12 January (56 µg/m3) and 11 February 2017 (53 µg/m3). MAC contributed 
28.2 µg/m3.  Exceedance. 

 The 24-hour PM10 limit of 50µg/m3 exceeded four times at three of the six statutory TEOM 
monitoring sites over two consecutive days in February.   

o DC09 (Wellbrook) 24-hour PM10 result of 64.81 μg/m3; estimated Mt Arthur Coal 
contribution of 24.55 μg/m3. Exceedance. 
o DC02 (Sheppard Ave) 24-hour PM10 result of 76.12 μg/m3; estimated Mt Arthur 
Coal contribution of 4.35 μg/m3. 
o DC04 (South Muswellbrook) 24-hour PM10 result of 53.04 μg/m3; estimated Mt 
Arthur Coal made a contribution of 9.25 μg/m3. Exceedance. 
o DC09 (Wellbrook) 24-hour PM10 result of 53.11 μg/m3; – estimated Mt Arthur Coal 
contribution of 21.70 μg/m3. Exceedance. 

 

 Between 12 January and 23 February HVAS DF06 monitoring apparatus malfunctioned and 
recorded unreliable results. Nine 24-hour results being missed and a data capture rate of 
just 85.2% for the reporting period. 

 Between 26 December 2017 to 7 January 2018, HVAS DF07 malfunctioned and recorded 
unreliable values. Three 24-hour results being missed and a data capture rate of 95% for the 
reporting period. 

 
FY 2018 

 Two of six gauges recorded exceedances of the 4 g/m2/ month limit at; 

 Denman Road West (4.7ug/m2/month) MAC maximum contribution 47 percent 
(2.2ug/m2/month). Exceedance. 

 Sheppard Avenue (4.6ug/m2/month). MAC maximum contribution 10 percent 
(0.45ug/m2/month). 

 The annual average PM10 limit (30µg/m3) was also exceeded at Sheppard Avenue (DF06) 
40µg/m3, Exceedance with Roxburgh Road (DF05) at 25µg/m3, and South Muswellbrook 
(DF07) at 24µg/m3. 

 All three of Mount Arthur’s High Volume Air Samplers (HVAS) recorded exceedances of the 
24-hour PM10 limit. The limit of 50µg/m3 was exceeded 24 times - five at DF05, seventeen at 
DF06 and two at DF07. The maximum 24hour PM10 recordings were 1003µg/m3 at Sheppard 
Avenue (DF06), 91µg/m3 Roxburgh Road (DF05) and 87µg/m3 at South Muswellbrook (DF07). 
MAC claims that its contributions were less than 50µg/m3 and therefore do not represent 
mine air quality exceedances. On eight occasions during 2018, 24-hour PM10 exceedances of 
the 50µg/m3 limit would not have occurred but for the contributions of the Mount Arthur 
mine. Indeed, on two occasions MAC contributed the majority of the PM10 concentration 
exceedance.   

 Tapered Element Oscillating Microbalance Samplers (TEOMS) recorded 73 exceedances of 
the 24-hour PM10 limit (50µg/m3). On 27 September 2017 the Wellbrook TEOMS (DC09) 
recorded 55µg/m3 which MAC contributing 51µg/m3. MAC later claimed that the original 
estimate of contribution was incorrectly calculated and its contribution was 40.1μg/m3. DPIE 
subsequently issued MAC with an official caution. While the caution was accepted, MAC did 
not agree that a breach had occurred. However, 32 exceedances recorded in 2018 would not 
have occurred but for MAC’s contribution. Indeed, MAC contributed the majority of PM10 
recorded exceedance on seven occasions in 2018. 

 
FY 2019 

 24-hour PM10 limit (50µg/m3) was exceeded four times at HVAS monitoring site DF05 and 
nine times at DF06. The maximums were 89 and 81ug/m2 at Sheppard Avenue (DF06) and 
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Roxburgh Road (DF05) respectively.  Annual average could not be calculated for any of the 
sites as data was only recorded for the period 1 July 2018 to 25 January 2019. Therefore, for 
nine of the 13 exceedances, Mt Arthur Coal’s contribution could not be calculated 

 HVAS exceedance results from December 2018 were not individually investigated and 
reported to the DPIE. 

 24-hour PM10 limit was exceeded 68 times at the six statutory TEOM monitoring sites. 
Twenty two of these exceedances would not have occurred but for MAC’s contribution. For 
four exceedances MAC contributed the majority of the PM10 concentrations. The highest 
PM10 24 hour concentration was 224µg/m3 to which MAC contributed 132µg/m3. For both 
exceedances, MAC contributed the majority, which was above 50µg/m3, yet due to an 
extraordinary event being declared, MAC was not held responsible. For the remaining 
recorded exceedances, it was determined that the incremental increase in concentrations 
due to the Mt Arthur Coal project was less than 50μg/m3. 

 Wellbrook monitor (DC09) data capture rate of 85% - corrupted data storage card. 

 Results do not include DF05 on 4 October 2018, due to equipment failure. 
 
2020 

 24-hour cumulative impact assessment criteria was exceeded 312 times at statutory TEOM 
monitoring sites over a total of 90 days; 82 days were declared extraordinary events. For the 
remaining 31 exceedances it was determined that the incremental increase in 
concentrations due to the Mt Arthur Coal project was less than 50 μg/m3. 

 The Edderton Homestead monitor (DC06) had a data capture rate of 85.9% due to an 
equipment issue. 

 
 

Bengalla Mining Company 

Bengalla mine is situated 4 km west of the township of Muswellbrook.  The majority of the prevailing 
winds in the area are from the south-southeast and north-west. Winds prevail from the South-East 
from January to March and from October to December. During the winter months (April to 
September) winds are more variable. Winds largely prevail from the North-East between April-June 
and West-North-West between July-September.27 
 
In 1995, Bengalla Mining Company (BMC)C was granted Development Consent for the construction 
and operation of a surface coal mine, coal preparation plant, rail loop, loading facilities and other 
associated infrastructure. In 2015, approval was granted for the continuation of Bengalla to 2039 at 
up to 15 Mtpa Run of Mine (ROM) coal production.28 In 2018, the consent was modified including a 
change to the air quality impact criteria changing the PM10 24 hour average criteria from “total” to 
“incremental” impact. 
 
Condition 16 of Schedule 3 of the modified consent29 requires Bengalla to “ensure that all 
reasonable and feasible avoidance and mitigation measures are employed so that the particulate 
emissions generated by the development do not exceed the criteria listed in Tables 6, 7 and 8 at any 
residence on privately-owned land.” These criteria are as follows: 

                                                            
27 BMC, 2018.   
28 BMC, 2018. 
29 SSD-5170, last modified December 2018. 
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 Deposited dust of total (background and mine contribution) annual average of 4g/m2/month 

with a maximum incremental (mine contribution) maximum increase of 2g/m2/month; 

 Total suspended particulate (TSP) of incremental annual average of 90ug/m3; 

 PM10 annual average of 25ug/m3 (total impact) and 24-hour average of 50ug/m3 

(incremental impact); 

 PM2.5 annual average of 8ug/m3 (total impact) and 24-hour average of 25ug/m3 (incremental 

impact) 

The criteria exclude extraordinary events such as bushfires, prescribed burning, dust storms, sea fog, 
fire incidents, illegal activities or any other activity agreed by the Secretary in consultation with EPA. 
 

Table 4: Bengalla air quality and rehabilitation data in Annual Reviews 

YEAR 2016 2017 2018 2019 2020 

NON-COMPLIANCE AND COMPLAINTS      

Air quality infringement notices/cautions  1 1   

Air Quality incidences and non-compliances  3  3  

Rehabilitation infringement notices/caution      

Rehabilitation incidences and non-compliances  2 3 3  

Air quality complaints  19 48 31  

NEPM EXCEEDANCES      

        Dust Deposition      

              Annual Av. >4ug/m2/month   1   

Maximum 3.1 3.9 4.6 3.8  

        PM10      

Annual Av.  >25ug/m3  1 4 4  

Maximum  28 38.2 49.3  

24-hour Av.  >50ug/m3  12 28 65  

Maximum  76 120 172  

        PM2.5      

Annual Av. >8ug/m3  NR NR NR  

Maximum  NR NR NR  

24-hour Av. >25ug/m3  NR NR NR  

Maximum  NR NR NR  

        TSP      

Annual Av. <90ug/m3  1 3 4  

Maximum  96.4 112 143  

DISTURBED AREA AND REHABILITATION      

Mine footprint (ha) 986 1122 1168 1202  

Active disturbance (ha) 779 893 935 955  

Active rehabilitation (ha) 207 229 233 247  

Completed Rehabilitation (ha) 0 0 0 0  

 
Notably, the 2019 IEA Compliance Assessment identified a 2020 investigation by DPIE into 
exceedances of air quality criteria, and not operating according to Air Quality Management Plan. In 
all, the IEA identified 11 non-compliances, including; 
 

 Seven exceedances of air quality criteria; 
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 PM2.5 monitoring not undertaken or reported; 

 Inadequate response time to mitigate dust; 

 Inadequate Independent Dust Review after landowner agreement reached; 

 Landowners and tenants not informed of exceedances; 
 
The IEA found the main community concern related to dust from the operations.30 Over the three 
years 2017 to 2019, BMC received 98 dust related complaints; 23 in 2016; 42 in 2017; 48 in 2018; 
and 31 in 2019. 
 

The IEA identifies eight regulatory actions against BMC relating to air quality or rehabilitation from 
2017 to 2019. These were two infringement notices (one each from DPIE and the EPA), five official 
notices resulting from inspections, and one notice to investigate. 
 
The IEA also identifies that between 2017 and 2019, BMC was responsible for nine potential or likely 
annual average criteria exceedances (five for TSP, three for PM10, and one for Dust Deposition), and 
26 average 24-hour PM10 exceedances. The IEA also identifies 17 actual exceedances of the average 
24-hour PM10 criteria. As indicated above, prior to December 2018, the PM10 24 hour average 
criteria applied as a “total” impact, but the evidence from the IEA and Annual Reviews indicate that 
Bengalla was not complying with this condition with the explicit agreement of DPIE. 
 
The IEA findings are summarised as follows: 
 
2017 

 DPIE Penalty Infringement Notice - following a site inspection conducted on 18 January 
2017 - failed to implement all reasonable and feasible measures to minimise dust emissions 
of the development and failed to minimise any visible air pollution generated by the 
development". 

 Potential exceedances of 24-hour PM10 criteria over 8 days. 

 Potential exceedance of annual average TSP at HV6. 
 
2018 

 EPA Show Cause Notice excessive dust. 

 EPA Penalty Infringement Notice - failing to comply with condition O1.1 of EPL 6538, and 
therefore contravening Section 64(1) of the POEO Act - "excessive dust emissions being 
generated from an excavator loading material into haul trucks." BMC submitted to the EPA 
an application for review of the PIN and sought legal action. EPA decided not to pursue. 

 Potential exceedance of 24-hour PM10 criteria over 18 days. 

 Potential exceedance of annual average PM10 criteria at PM10-1 and PM10-4 

 Potential exceedance of TSP annual average criteria recorded at HV1, HV2, and HV6. 

 Exceedance of 24-hour PM10 criteria over 17 days. 
 
2019 

 EPA Notice to produce - dust monitors EPA22, EPA23 and EPA24. 

 Resource Regulator- 3 Section 240 Notices - inspection led to three separate notices. 
o soil resources, soil management practices and recommendations by a suitably 

qualified expert; 
o undertaking a rehabilitation risk assessment; and 
o undertaking a critical review of the MOP and progressive rehabilitation practices. 

                                                            
30 MCW Environmental, 2020. 
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 DPI Independent Dust Review - requested that a suitably qualified, experienced and 
independent person undertake the Independent Review. 

 Likely exceedance of annual average PM10. 

 Likely exceedance of annual average TSP. 

 Likely exceedance of annual average total deposited dust. 
 
2020 

 DPIE issued Notices of investigation into compliance of the Air Quality Management Plan 
(and blasting) for the years 2018 and 2019. 

 
The Annual Reviews from 2017 to 2019 identified a number of exceedances, non-compliances and 
reportable incidents. These include; 
 
2017.31 

 Annual average TSP criteria of 90μg/m3 exceedance recorded at HV6 –Wybong Rd - 
96μg/m3. 

 Wybong Road (West), Muswellbrook Monitor recorded the highest annual average PM10 
concentration of all four Bengalla Monitoring of that time.32 

 24-hour PM10 limit - 12 exceedances of the of 50µg/m3, maximum 76.1µg/m3. BMC 
contributed between 15.5 and 37ug/m3. These results reveal BMC were responsible for 
eight of these exceedances as the mine’s cumulative contribution led to the criterion being 
exceeded. 

 Table 15 of the Annual Review itemises these exceedances and Bengalla’s response actions. 
It reveals that on numerous instances BMC reported exceedances of the PM10 24 hour 
impact criteria to which the mine contributed that have no apparent action in response from 
DPIE. This Table also reveals that DPIE advised BMC by email in August 2017 that the mine 
was only to report exceedances “if Bengalla’s contribution is above 50 μg/m3 . In accordance 
with the instruction received from DPE, BMC did not provide the investigation report to DPE 
during the reporting period.” 

 
201833 

 TSP  annual average criterion of 90µg/m3 - Three of the five TSP monitoring stations 
recorded exceedances;  HV6 (Wybong Rd West) 94.3µg/m3 , HV2 (Racecourse Road) 
91.4pg/m3 , and HVI (Wybong Road East) 112µg/m3 . TSP monitoring stations recording the 
highest TSP concentrations for the past five years. 

 24‐hour PM10 of 50μg/m3 – 28 exceedances, maximum 120ug/m3. BMC’s contribution was 
not calculated for nine exceedances, stating BMC did not contribute more than 50ug/m3. It is 
evident that BMC’s cumulative contribution led to 15 of the 19 remaining exceedances with 
a calculated contribution between 7 and 47ug/m3. As these occurred prior to the December 
2018 modification, these were breaches of the mine’s consent conditions. 

 Annual average PM10 criterion of 30ug/m3 -exceedances of  two of the four PM10 monitoring 
stations- PMI0-1 (Racecourse Road) 33.3ug/m3 and PMI0- 4 (Wybong Road West) 38.2ug/m3. 
The highest annual average PM10 levels for all four monitoring stations for the past five 
years. 

 
2019 

                                                            
31 BMC, 2018. 
32 ibid 
33 BMC, 2019.   
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 TSP 90µg/m3 - four of the five stations recorded TSP exceedances, the highest 
concentrations for the past six years. BMC contributed 33/143 µg/m3 (23%) at HV 6 (Wybong 
Rd West), 20/124µg/m3  16%  at HV1 (Wybong Road East), 11.2/112.5µg/m3  at HV2 
(Racecourse Road), and 6.9/95.1µg/m3  at HV4. The exceedance at HV4 should have been 
reported as a non-compliance. 

 Annual average deposited dust (4g/m2/month), one exceedance. Bengalla’s contribution 
calculated as 1.5g/m²/month (37%) of the annual average deposited dust level at that 
location. This should have been reported as a non-compliance. 

 Annual average PM10 limit of 30µg/m3. All four monitoring stations exceeded criteria - BMC 
contributed 4.6/49.3µg/m3 at PM10-1, 2.7/37.9µg/m3  at PM10-2, 1.8/38.7µg/m3  at PM10-3, 
and 8/48.9µg/m3 at PM10-4. 

 24-hour average PM10 limit of 50µg/m3 - 65 exceedances. BMC did not calculate its 
contribution. 

 
Condition 45 of Schedule 3 of the Bengalla consent requires that “The Applicant must carry out 
rehabilitation progressively, that is, as soon as reasonably practicable following disturbance 
(particularly on the face of emplacements that are visible off-site).” This consent condition is not 
being complied with. 
 
The 2017 annual report identifies: “A total of 22 ha of rehabilitation was completed in 2017 
compared to the 24ha forecast in the MOP. This comprised approximately 14 ha of rehabilitation 
which commenced in 2016 and 8 ha of rehabilitation which commenced in 2017. The remaining 2 ha 
of rehabilitation planned to be completed on the RL 240 in 2017 was not rehabilitated as access 
through this area was required for the relocation of the topsoil stockpile on the RL 270. The 2 ha 
area will be rehabilitated in 2018.” 
 
Only 18ha of new rehabilitation was undertaken in the three years being reviewed. Over the same 
period, active disturbance increased by 62ha; a disturbance to rehabilitation ratio of 29 percent. 
 
Of the 1122ha mine footprint and 893ha of “active disturbance” at 2017, only 229ha was under 
“active rehabilitation”. In 2018, the total mine footprint had increased to 1168ha, of which 935ha 
was actively disturbed, and 233ha was under active rehabilitation, an increase of just 4ha. However, 
no rehabilitation had been completed. In 2019, the mine footprint had increased to 1202 ha, of 
which 955ha was actively disturbed, 247ha (26%) was being actively rehabilitated – an increase of 
14ha, but still there was no “completed” rehabilitation. 
 

Mount Pleasant Operations 

The mine was first approved in 1999 but no mining occurred until after MACH Energy bought the 
mine from Rio Tinto in 2016. Open cuts at the Mount Pleasant Operation comprise four named open 
cuts (South Pit, North Pit, Warkworth South Pit and Piercefield Pit2. In 2018, the approved period for 
mining was nearly expired so a modification of the 1999 consent was applied for and granted, 
allowing Mount Pleasant to mine 10 million tonnes of coal per year until 2026. 
 
MACH Energy has lodged an EIS to extend the life of the operation to 2046 and double its annual run 
of mine coal production by accessing additional coal reserves, including lower coal seams in North 
Pit. The company is proposing a staged increase in extraction, handling and processing of run-of-
mine coal up to 21 million tonnes per annum through a progressive increase in the mining rate from 
10.5Mtpa over the project life. 
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The town of Muswellbrook, which experiences poor air quality due in large part to mine related 

particle emissions, lies in the pathway of Mount Pleasant’s dust particles during north west winds. 

The majority of the prevailing winds in the area are from the south-southeast and north-west. 

Table 5:  Mount Pleasant air quality and rehabilitation data in Annual Reviews 

 2016 2017 2018 2019 2020 

NON-COMPLIANCE AND COMPLAINTS      

Air quality infringement notices/cautions    1  

Air Quality incidences and non-compliances   1 5 1 

Rehabilitation infringement notices/caution      

Rehabilitation incidences and non-
compliances 

     

Air quality complaints  2 58 75  

NEPM EXCEEDANCES      

        Dust      

Annual Av. >4ug/m2/month 1 2 1 5  

Maximum 6.8 5.9 8.4 7.5  

        PM10      

Annual Av.>25ug/m3   1   

Maximum  20 29 23  

24 hour Av. >50ug/m3  3 26 10  

Maximum  56.3 150 61.2  

        PM2.5      

Annual Av. >8ug/m3  NR 3 0  

Maximum  NR 10.5 6.3  

24 hour Av. >25ug/m3  NR 1 0  

Maximum  NR 33 18  

        TSP      

Annual Av. >90ug/m3      

Maximum  52 90 90  

DISTURBED AREA AND REHABILITATION      

Mine footprint (ha) 27.2 292 701 895  

Active disturbance (ha) 27.2 292 618 834  

Active rehabilitation (ha) 0 0 8 7.5  

Completed Rehabilitation (ha) 0 0 0 0  

 

The Mount Pleasant mine has increased its active disturbance from 27ha in 2017 to 834ha in 2019.34  

Active mine area increased 35 percent from 2018 to 2019.of 35%. However, active mine 

rehabilitation fell from 8 ha in 2018 to 7.5ha in 2019. 

Inspections by the Resources Regulator in May, 2018 found MACH Energy had failed to comply with 
a mining operations plan, an offence under the Mining Act, and the mine's rehabilitation assessment 
processes were flawed.35 The audit showed there were "several areas of significant erosion" across 
the mine site and no erosion controls on a topsoil stockpile. Where rehabilitation issues were 
identified by the mine during inspections, there was "no process to capture these issues, allocate 
corrective action tasks, track progress and close out those issues". The Regulator found that, "Where 
issues were identified, they remain only on the inspection checklist.” It also found the company's 

                                                            
34 Mach Energy, 2019. 
35 McCarthy, 2019. 
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spreadsheet-based compliance register did not provide a mechanism for the mine to track 
compliance obligations against its conditions of consent.36 

During the site by inspection by the 2020 Independent Environmental Audit (IEA),37  it was observed; 
 

There was a lot of dust coming from the excavator loading overburden into haul trucks and 
then a lot of dust along the haul truck route. From a visual assessment the dust was well 
above the wheel height for haul trucks and was being tracked along the entire haul route. 
The dust remained within the pit, but when comparing to the EPA’s 2019 Dust Assessment 
Handbook the dust from the haul trucks would be classified as requiring immediate 
action…There was then no change in operations for approximately the next 30 minutes with 
digging and haulage continuing. There was no reduction in speed and no water truck used 
across the majority of the haulage route…The Thiess Environmental Officer tried to contact 
the OCE two more times but there was no change in activities. It is not known when the 
water truck recommenced operations in the haulage route as SLR left the BC pit lookout to 
continue the site inspection…It is noted that no real time dust alarms were triggered at the 
time of the observations.” 

 

Over the three years 2017 to 2019 MPO received 135 dust related complaints. Of the 113 complaints 

received by Mt Pleasant Operations in 2018, 58 relating to dust.38 In 2019, this increased to 75.39 

The IEA40 identified a number of non-compliance and regulatory interventions, including one Official 

Caution from the EPA. 

2018 

 Malfunction APF4 resulted in lost data. 
 

2019 

 17 December 2019 EPA Official Caution - shutdown on 24 October 2019 four haul trucks 
exceeded the allowable 1 hour timeframe. 

 25 March 2019 - Non-Compliant: Dust issues (movement of material) identified with lack of 
water trucks along the haulage route. 

 

2020 

 25 February 2020 - IEA site inspection observed haul trucks not being operated in a proper 
manner - overburden hauling of trucks from within the pit to the out of pit area little use of 
watercarts and no speed reduction of haul trucks during the time of the site inspection. 

 PM10 was not monitored continuously at Point 1 during the reporting period, with capture 
rate being 99% or 362 days out of 365 due to equipment malfunction. 

 EPL 20850 describes monitoring points as TEOM particulate monitors. The equipment used 
on site are Palas Fidas dust monitors which are not TEOMs. Palas Fidas dust monitors: 

o Have no associated Australian Standard; and 
o not been mentioned as an approved method for sampling of ambient PM10 

concentrations in the Approved Methods for the Sampling and Analysis of Air 
Pollutants in New South Wales document. 

                                                            
36 NSW Resource Regulator, 2019. 
37 SLR Consulting, 2020. 
38 Mach Energy, 2019. 
39 Mach Energy, 2020. 
40 SLR, 2020. 
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o The company undertaking the air quality monitoring was also not accredited for the 
methods used to undertake the particulate monitoring using the Palas Fidas dust 
monitors. 

 
It was noted during IEA site inspection that some areas of soil stockpiles had not yet been seeded, 
and the AQMP did not designate a timeframe for seeding of stockpiles. 
 
The Annual Reviews for MPO sets out a number of air quality exceedances recorded by the mine, 
and monitoring equipment failure. 
 
201741 

 Two exceedances of average annual dust deposition criteria (D7 – 5.8g/m2/month; D8-5.9 
g/m2/month). 

 Three exceedances of 24-hour PM10 criteria (Max. 56.3 µg/m3). Despite its consent 
conditions applying this criteria incrementally, Mach Energy did not estimate its 
contributions to these. 

 
201842 

 one 24 hour PM2.5 exceedance and one PM2.5 annual exceedance. 

 One of the 13 on-site dust deposition gauges recorded an exceedance of annual average of 
8.3g/m3/month, more than twice the limit set out in the consent conditions. 

 26 exceedances of PM10 average 24 hour limit (max 150µg/m3 ). This is despite one of the 

monitoring units (APF4) being under maintenance for several months, and that PM10 was not 

monitored for 3 days at another Monitoring Point due to equipment malfunction and power 

outages. The highest PM10 exceedances were identified by on-site monitoring station APF2 

on the south east boundary, closest to Muswellbrook. This monitoring station also recorded 

PM10 annual average concentration exceedance (28µg/m3 ).43 This monitoring station is 

situated to monitor site generated particle matter carried by a north west wind towards 

Muswellbrook. The highest PM10 recordings was on 23 November, with 24-hour average of 

276.1µg/m3 

 24 hour average PM10 levels at APF2 fluctuated between approximately 10 and 80µg/m3  at 

the beginning of 2018 and between approximately 10 and 60µg/m3 in the second half of the 

reporting period, when APF2 was relocated to 400m closer Muswellbrook to better reflect 

the impacts of the mine. PM10 levels at both APF4 and APF5 ranged between roughly 10 and 

40µg/m3 .PM10 levels observed at APF2 have generally increased while the levels at APF4 and 

APF5 generally stayed consistent. 

 MACH Energy does not report a proportional mine contribution to air quality recordings in 

its Annual Reviews. We are therefore unable to assessment of whether the mine’s 

contribution resulted in the exceedances. 

201944 

                                                            
41 Mach Energy, 2018. 
42 Mach Energy, 2019. 
43 ibid 
44 ibid 
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 5 of the 12 operating on-site dust deposition gauges recorded exceedances of the 
4g/m3/month limit 45  

 57 ‘extraordinary event’ days were advised by the DPIE, with the majority associated with 
bushfire activity and some dust storms/regional dust events. 

 Five exceedances of average 24 hour PM10 limits (50µg/m3) were recorded by on-site PM10 
monitoring outside of declared ‘extraordinary events’. The highest exceedance of 61.2µg/m3   

was recorded by APF2 on 15 November. MACH Energy argues that while this day was not 
specifically identified as an ‘extraordinary event’ day, it occurred during the period of 
bushfire activity in late 2019 and noted the following eight days were identified as 
‘extraordinary event’ days due to bushfire, and was attributed to bushfire activity (MACH 
Energy, 2018a). MACH Energy estimate the contribution from the mine at APF2 was likely in 
the order of 33μg/m³ and therefore did not considered the exceedance a non-compliance. If 
a non-mining event causes PM10 concentrations to be at 28.2µg/m3 ,and the mine’s 
contribution of 33µg/m3  causes the air quality to exceed healthy levels, logically the mine’s 
major contribution should be reduced to less than 21.8µg/m3. 

 Dust generating activities were discontinued for a total of 468 hours with all items of major 
mobile equipment shut down due to elevated monitoring results.  The generation of visible 
dust resulted in operations ceasing for a total of 989 additional hours. 

 

Muswellbrook Coal 

Muswellbrook Coal Company (MCC), now a wholly owned subsidiary of the Idemitsu Kosan Company 
Ltd. Group, commenced underground mining in 1907 and open cut operations in 1944. The mine is 
about 3 kilometres to the north‐east of Muswellbrook. The mine, therefore, affects the air quality of 
Muswellbrook during a north east wind, which prevail between April-June.46 
 
On 1 September 2003, Development Consent for DA 205/2002 was granted by Muswellbrook Shire 
Council (MSC) to extend the former MCC No.1 Open Cut. The No.1 Open Cut Extension commenced 
operations in March 2005 and has a capacity to produce up to 2 million tonnes coal per annum. This 
approval has subsequently been modified on several occasions with the latest modification granted 
in 2017 to allow mining in an area known as the “Continuation Project” and to extend the life of the 
mining operations to 2022. Rehabilitation activities will continue past this date. 
 
The 2016 amended development consent (DC)47 includes assessment criteria for PM10 of total annual 

average of 30ug/m3 and 24-hour average of 50ug/m3. It does not set any conditions, assessment 

criteria or monitoring requirements for PM2.5. 

Clause 29 of the consent sets out dust monitoring requirements of real time dust monitors on 
privately owned land to the north and south of the mine, a summary of which must be included in 
the Annual Environmental Management Reports (AEMR). Performance of the control measures 
against the criterion must also be summarised in the AEMR. However, the consent for Muswellbrook 
mine does not set any assessment criterion for its dust deposition rates. While dust deposition was 
included in the 2017 AEMR, it was not been reported in the AEMRs for 2018 and 2019. 
 

                                                            
45 Total impact (i.e. incremental increase in concentrations due to the development plus background 
concentrations dueto all other sources). 
46 BMC, 2018.   
47 Muswellbrook Shire Council, 2016. 
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In the three years 2017 to 2019 MCC received 11 dust related complaints, nine of which were in 
2017.48 Complaints were also received due to odour caused by spontaneous combustion at the 
mine. In 2018, MCC received 54 complaints for odour and one for dust. In 2019, one for dust and 18 
for odour. 
 
The MCC mine footprint was 1788ha in 2017 and increased to 1858ha in 2019. In 2017, the active 
mine area was 67.4ha, increasing to 71.3ha in 2018, and reducing to 66.2 ha in 2019. The total area 
disturbed was 278.7 in 2017, reducing to 267.2ha in 2019. Total rehabilitation at the mine was 339.5 
in 2017, increasing to 351 in 2019. Despite the mine’s imminent closure, no rehabilitation has yet 
been signed off by the Regulator as “completed.” 
 

Table 6:  Muswellbrook air quality and rehabilitation data in Annual Reviews 

YEAR 2016 2017 2018 2019 2020 

NON-COMPLIANCE AND COMPLAINTS      

Air quality infringement notices/cautions 1     

Air Quality incidences and non-compliances  2 2 2  

Rehabilitation notices/caution    2  

Rehabilitation incidences and non-compliances      

Air quality complaints  9 1 1  

NEPM EXCEEDANCES      

        Dust      

Annual Av.  >4g/m2/month   NR NR  

Maximum  2.5 NR NR  

        PM10      

Annual Av.>25ug/m3    1  

Maximum  17.2 20.2 26.7  

24 hour Av. >50ug/m3  4 9 67  

Maximum  70 150 183  

        PM2.5      

Annual Av. >8ug/m3  NR NR NR  

Maximum  NR NR   NR  

24 hour Av. >25ug/m3  NR NR NR  

Maximum  NR NR NR  

        TSP      

Annual Av. <90ug/m3   NR NR  

Maximum  36.7 NR NR  

DISTURBED AREA AND REHABILITATION      

Mine footprint (ha) 1788 1788 1788 1858 1858 

Active disturbance (ha) 235.2 278.7 278.7 267.2 257.2 

Active rehabilitation (ha) 377.5 339.5 339.5 351 361 

Completed Rehabilitation (ha) 0 0 0 0 0 

 
The most recent IEA49 for the mine found two reportable incidents and one EPA official cautions for 
the period 21 October 2015 to 27 November 2018. 
 
2016 

 EPA Official Caution offensive odour related to spontaneous combustion. 

                                                            
48 Muswellbrook Coal Company, 2017. 
49 Umwelt, 2019. 
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2017 

 Non-compliance. Operation of four trucks hauling into Open Cut 2 during an inversion 
conditions of Stability Class F. 

 Non-compliance. No monitoring data collected for 2 days at Point 8. 
 
2018 

 2 non-compliances related to dust and PM10 monitoring sampling due to power outages.50 
 
2019 

 2 non-compliances recorded, one relating to wind measurement data capture and one PM10 
data capture. 

 Resource Regulator inspection51 identified several risks to the successful rehabilitation of the 
mine that may require considerable time and resources to mitigate/rectify given how close 
the site is to mine closure. 240 Notice issued which requires the mine to: 

 undertake an assessment of the risks to the rehabilitation of the mine. 

 prepare a Mine Rehabilitation Risk Assessment Report. 

 revise the Rehabilitation Cost Estimate for the mine. 
 

Annual Environmental Management Reports reveal more incidents that were not recorded as non-
compliance. 
 
201752 

 Muswellbrook Shire Council undertook a site inspection and found “a number of weed 
infested areas… As Muswellbrook Coal Mine prepares for closure, weed control is 
particularly important to reduce weed cover post closure.” 

 Site 8 (not used for compliance) recorded annual average PM10 concentrations of 55.5µg/m3. 
Site 8 is not subject to the 30µg/m3 limit of the development consent. 

 4 days of exceedances of 24-hour PM10 criteria at compliance based monitoring locations - 
site 3 (70.5, 60.2, and 53.5µg/m3) and site 2 (51.3µg/m3). These days were in February and 
the high levels were a result of smoke from bushfires burning in the local area. MCC did not 
estimate its contribution. 

 PM10 monitoring site 3 data recovery 88%. 
 
201853 

 Site 8 (not used for compliance) recorded annual average PM10 concentrations of 49.5µg/m3 
annual average PM10. 

 Six days of exceedances of 24‐hour PM10 at the compliance-based monitoring locations in 
January, March and November. MCC claim these were a result of regional dust events and 
not directly attributable to MCC, and provide no estimates of contribution. 

 Average air monitoring data recovery at site 9 was 89.3%. 

 AEMR identifies significant weed infestation. 
 
201954 

 Site 7 recorded annual average PM10 of 26.7µg/m3. 

                                                            
50 Muswellbrook Coal Company, 2018. 
51 NSW Resource Regulator, 2019. 
52 Muswellbrook Coal Company, 2018. 
53 Muswellbrook Coal Company, 2019. 
54 Muswellbrook Coal Company, 2020. 
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 Site 8 (not for compliance) recorded annual average PM10 concentrations of 51.1µg/m3. 

 45 days where the 24‐hour PM10 results were above the 24‐hour criteria of 50μg/m3
 at the 

two compliance-based monitoring locations. MCC claims this was attributable to regional 
dust events or from bushfire smoke and not directly to MCC, but did not provide an estimate 
of the mine’s contribution to the exceedances. 

Conclusion 
 

The assessment of air quality and rehabilitation set out in recent Annual Reviews and Independent 

Environmental Audits for the four mines surrounding Muswellbrook shows a systematic failure of 

dust mitigation and regulatory responses to air quality exceedances. Air quality monitoring 

repeatedly records concentrations above the applicable standards but this is frequently deemed by 

the mines or the DPIE as not constituting a breach of development consent conditions. Where 

breaches are identified, the most common compliance responses from the DPIE and the EPA are 

cautions, requests for information or investigation or, less often, $15,000 fines. 

Though meteorological conditions and other activities affect air quality, results recorded by the 

Hunter air quality monitoring network clearly indicate the influence of mining on air pollution 

concentrations that exceed national standards. The two Muswellbrook monitors nearest the four 

mines considered here reveal higher mean of all annual average PM10 concentrations since 

monitoring began in 2011. 

While MACH Energy does not report a modelled mine contribution to air quality recordings in its 
Annual Reviews for Mount Pleasant, the other three mines report contributions ranging from a few 
percent up to over 50 percent of the exceeding concentrations. Many of which should have been 
reported as cumulative breaches of the mines’ air quality criteria. However, these are only reported 
as such if the mine was responsible for greater than 50µg/m3. 
 
Mount Arthur stands out for its size and contribution to the problems identified in this report. Two-

thirds of the mine-disturbed land in the area around Muswellbrook is at Mount Arthur and of the 

four mines, in the three years assessed, Mount Arthur was responsible for: 

 reporting almost 50 percent of 24-hour PM10 criteria exceedances. 

 50 percent of all air quality related infringement notices/cautions issues by regulators; and 

 40 percent of all reported air quality related non-compliances and reportable incidents. 

The most serious issues identified by this review are: 

 Development Consents for Mount Arthur and Muswellbrook mines apply the 24-hour PM10 

impact criteria cumulatively and Bengalla did so until December 2018. However, as far back 

as August 2017, DPIE has been advising mines to report only mine contributions above 50 

μg/m3. 

 Development consent conditions for Mount Arthur regarding PM10 24 hour average annual 

concentrations are systematically not being met. The Independent Environmental Audit 

describes this as a “misinterpretation” by the mine of its consent conditions leading to 65 

instances on 48 days where the condition was breached but not reported as such by Mount 

Arthur; 
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 Mount Arthur’s Air Quality Management Plan also appears to be inconsistent with its 

development consent in this regard, indicating that DPIE is condoning non-compliance with 

air quality impact conditions. 

 Breaches of the PM10 24 hour average impact criterion at Bengalla mine prior to December 

2018 were not being reported as non-compliances and there is evidence from Bengalla’s 

Annual Review indicates that this was done with the express permission of DPIE. 

 The Muswellbrook mine does not provide estimates of mine contribution to exceedances 
which means that compliance with its consent, which applies air quality impact criteria 
incrementally cannot be determined. 
 

 Development consent conditions for Mount Arthur and Muswellbrook mines fail to include 

any reporting or limiting criteria for PM2.5. 

 The four mines considered do not appear to be complying with the requirement to 

undertake progressive rehabilitation. Numerous incidences are revealed of poor 

rehabilitation practices with none of the mines having “completed” any rehabilitation. While 

active rehabilitation has occurred, it has, in most cases, not kept up with mine disturbances. 

In addition, there are regulatory failures that enable air pollution to continue to breach national 

standards. 

Section 4.42 of the Environmental Planning and Assessment Act 1979 prevents the EPA at the outset 

from imposing conditions of an Environment Protection Licences that are more stringent than a 

mine’s state significant development consent, but this provision does not apply after the first five-

yearly review of these licences. Despite this, the EPA is not taking the opportunity to include limits 

on particle pollution in the EPLs for these mines. 

The Voluntary Land Acquisition and Mitigation Policy for mining expressly allows consent authorities 

to grant consent to mine that will increase the human health risks of a development “when the 

broader social and economic benefits of the development are taken into consideration.” It expressly 

allows national air pollution standards to be breached if agreements or provisions for acquisition are 

in place, allows such agreements to include conditions that landholders “not object” to a mining 

project, allows mines to rent badly-affected properties to tenants and does not allow a consent 

authority to apply the statutory pollution criteria to a property if an agreement is in place that allows 

exceedance to occur. 

While the EPA has no compliance role relating to the air quality criteria set out in mining 
development consents, the EPA has appeared reluctant to prosecute mining companies for obvious 
failures in mitigating dust under the EPLs. However, of the three $15,000 Penalty Infringement 
Notices and two Official Cations issued, two were challenged or not accepted by the mine. 
 
The Department of Planning, Industry, and Environment (DPIE) has not only been even more 
reluctant to prosecute – issuing three Official Cautions and one $15,000 Penalty Infringement 
Notice, but it has also advised mining companies to breach development consent cumulative 24-
hour PM10 criterion, and instead apply a total (mine only) criterion. 
 
Compliance of air quality and rehabilitation conditions across the period reviewed was poor, but 

there are comparatively few regulatory actions undertaken given the number of reported 

exceedances of air quality impact criteria, and the number of complaints. Collectively, the four mines 

reported: 
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  10 Infringement notices or cautions relating to air quality. Mount Arthur was the worst 

offenders with six infringement notices or cautions. 

 38 air quality or rehabilitation non-compliances. Mount Arthur was the worst offender with 

13 relating to air quality breaches. 

 311 dust related complaints, comprising 135 at Mount Pleasant, 98 at Bengalla, 67 at Mount 

Arthur, and 11 at Muswellbrook Coal. 

Over the years since 2017 reviewed in this report the mines collectively recorded; 

 12 annual average dust deposition exceedances. Eight by Mount Pleasant, one by Bengalla, 

two by Mount Arthur. 

 14 exceedances of the NEPM annual average PM10 concentration of 25ug/m3; nine by 

Bengalla, three by Mount Arthur, one by Mount Pleasant, and one by Muswellbrook. 

 440 exceedances of the NEPM 24-hour average PM10 concentration of 50ug/m3 comprising 
209 at Mount Arthur, 113 at Bengalla, 79 at Muswellbrook, and 39 at Mount Pleasant. 

 
Activities like blasting, truck movements, crushing and earth moving contribute to air pollution from 

the mines but another major contributor is simply the large area of exposed land from which dust 

rises when wind blows across it, particularly in dry weather. While the four mines considered here 

were actively rehabilitating about 1500ha in 2019, the combined area of disturbed ground exposed 

to wind induced dust liftoff was 6,280 ha. As a newly constructed mine, Mount Pleasant had the 

worst rehabilitation rate in 2019, with just eight percent of its disturbed area under active 

rehabilitation (7.5 of 916ha). Mount Arthur was actively rehabilitating 22 percent of its total mine 

footprint in 2019. Compared to a disturbance area of 4,512 hectares, Mount Arthur is actively 

rehabilitating 1,181 hectares. Mt Arthur added just 66ha of active rehabilitation in the last four 

years, while over the same period actively disturbed an additional 885 hectares. This is a 

rehabilitation to disturbance ratio of just seven percent. Of of the total of the four mines, Mt Arthur 

was responsible for two thirds of the mine-disturbed land surrounding Muswellbrook in 2019. 

The IEAs for the four mines describe rehabilitation efforts often compromised by inadequate human 

resources and systems. Poor results from drone seeding, erosion and weed infestation were often 

cited as evidence of a lack of personnel dedicated to rehabilitation management. 
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