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Non-Technical Summary 

In February 2015 the NSW Legislative Council conducted an inquiry into the performance of the New South 

Wales Environment Protection Authority and recommended that the Upper and Lower Hunter air quality 

monitoring networks (AQMN) undergo a review.  In August 2015, the NSW Government committed to an 

expansion of this recommendation to all aspects of air quality monitoring conducted by the NSW government, 

whether funded by industry or government. 

An Office of Environment and Heritage / Environment Protection Authority inter-agency project group has 

been tasked to oversee the review of the current air quality monitoring network incorporating three related 

strands, one of which is the focus of this review, requiring: 

“a review of all current jurisdictional air quality monitoring plans for the National Environment Protection 
(Ambient Air Quality) Measure with reference to current monitoring networks, latest population statistics, 
monitoring site selection, pollutant screening criteria, etc. “ 

The other strands of the overarching review relate to a review of international best practice or guidance in air 

quality monitoring network design and a review of criteria for network design to support the characterisation 

of population exposure to criteria air pollutants. 

This review seeks to answer a number of questions with regard to the Ambient Air Quality National 

Environment Protection Measure (AAQ NEPM) monitoring networks within each jurisdiction.  This non-

technical summary provides brief answers to those questions.   

What would be the likely changes on air quality monitoring design network resulting from proposed 

or likely variations to the AAQ NEPM? 

Possible future changes to the AAQ NEPM are difficult to assess although would likely be based on those 

detailed in the AAQ NEPM discussion paper (NEPC, 2010), review (NEPC, 2011), and impact statement (NEPC, 

2014).   

Of relevance to this review are those potential changes which may impact upon the design or operation of 

the AAQ NEPM air quality monitoring networks.  Changes in pollutant standards (absolute values or averaging 

periods) for existing criteria air pollutants would have little impact upon the operation of monitoring networks.  

Of greater interest are the potential changes to the AAQ NEPM as they relate to the framework under which 

pollutant impacts are assessed (e.g. an exposure framework approach), the methods by which pollutants may 

be measured and the potential requirement to assess secondary particle precursors (oxides of nitrogen, 

sulphur dioxide and ammonia).   
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An exposure reduction framework approach would likely be based on measurements of annual average PM2.5 

concentrations (as per the European Union approach) and the current approach to assessment of PM2.5 

through the AAQ NEPM may be applicable to an exposure reduction framework.  However, based on a review 

performed by (PAEHolmes and Air Quality Consultants, 2012), the number of PM2.5 monitoring sites may be 

required to be increased to approximately 40 across Australia.   

Methods of air quality monitoring would likely need to be consistent across jurisdictions should an exposure 

reduction framework be adopted.  The current AAQ NEPM approves four methods of PM10 and three methods 

of PM2.5 measurement.  An assessment of equivalency may be required to be performed to ensure that data 

collected by each jurisdiction is comparable and fit-for-purpose, taking into account the strengths and 

weaknesses of each method when it comes to particulate measurement (e.g. measurement of volatiles).   

Measurements of secondary pollutant precursors may require a detailed review of the AAQ NEPM monitoring 

network in each jurisdiction and detailed guidance on the pollutant species to be measured.  Implementation 

of such a measurement network may come at considerable cost.    

Are the current AAQ NEPM monitoring networks fit-for-purpose? 

Each jurisdiction (State and Territory) provided an AAQ NEPM monitoring plan for review by the National 

Environment Protection Council in 2001 (with South Australia performing a review of the monitoring plan in 

2005).  The current networks operated in each jurisdiction differ from those proposed in the monitoring plans 

as the networks have evolved over time based on changes in population, the requirements of the AAQ NEPM 

and based on the results of campaign monitoring and application of screening procedures.  However, a 

transparent justification for the changes in the monitoring network is either provided on an as-needs basis 

within each annual monitoring report, or not provided at all.   

It is demonstrated that populations have increased (often significantly) between the submission of the 2001 

monitoring plans (which were based upon 1996 census data), and the most recent 2011 census.  In the case 

of New South Wales, based on the AAQ NEPM population threshold of 25,000, monitoring should be 

considered within the Blue Mountains and Nowra-Bomaderry areas.   

Population data provided within the census includes a number of products, with the ‘Urban Centres and 

Localities’ product identified within Peer Review Committee guidance as providing the required information 

on populations within urban centres for the purposes of the AAQ NEPM.  However, the 2011 census also 

includes a ‘Significant Urban Area’ (SUA) product which takes into account the contiguous nature of urban 

development.  Should the population threshold of 25,000 remain within the AAQ NEPM then investigation of 

the benefits of using the Significant Urban Area product as opposed to the Urban Centres and Localities 

product should be performed.   
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The Peer Review Committee guidance covers a broad range of issues associated with the implementation of 

the NEPM and is shown to be comprehensive and more comprehensible/easy to access than many other 

guidance documents (e.g. US EPA).  The AAQ NEPM is flexible in respect to air quality monitoring and 

jurisdictions are free to implement air quality monitoring in any location and are not restricted to the 

implementation of the 25,000 population threshold.   

The Peer Review Committee guidance documents cover issues associated with the structure of monitoring 

plans, selection of regions, monitoring strategies, screening procedures, data collection and handling, 

meteorological measurements and annual reporting and provide a basis for consistency in approaches across 

all jurisdictions.   

The application of screening procedures was performed by each jurisdiction in the 2001 monitoring plans.  

These procedures were updated by the Peer Review Committee in 2007 and many jurisdictions have not 

re-visited the application of these procedures, especially with regard to ozone monitoring.  On the basis of 

findings of the Commonwealth Scientific and Industrial Research Organisation TAPM consultancy (findings of 

which were incorporated into the screening procedures in 2007), it is likely that ozone monitoring may be 

required in a number of inland centres which meet the population screening criterion of 25,000.   

Particulates (as PM2.5) monitoring is performed by all jurisdictions, although the number of PM2.5 monitoring 

stations in certain jurisdictions is below the minimum number of Performance Monitoring Stations defined 

within the AAQ NEPM.  The requirement for reporting of PM2.5 in annual reports is not required until 2018 

although the assessment of suitable locations for these monitoring stations should be well underway.  No 

screening procedures are available through the Peer Review Committee for PM2.5 measurements and these 

would be useful to all jurisdictions.   

There is a significant amount of inconsistency between monitoring plans and annual reports in the designation 

of monitoring station ‘types’.  The AAQ NEPM requires the designation of Performance Monitoring Stations 

and Trend Stations, although the Peer Review Committee technical papers also discuss the designation of 

Population-Average and Generally Representative Upper Bound Stations.  The application of these concepts 

and nomenclatures is not consistent between jurisdictions which may possibly indicate a level of inconsistency 

as to their purpose.   

It is recommended that the AAQ NEPM monitoring plans for each jurisdiction are updated.  Each plan is 

15 years old and does not reflect the current monitoring being performed for AAQ NEPM compliance 

purposes in any jurisdiction.  It is recommended that a defined frequency for provision of updated monitoring 

plans is agreed upon to ensure that the plans take into account changes in population coverage, monitoring 

methods and other changes affected through the AAQ NEPM.  For comparison, the United States 

Environmental Protection Agency requires provision of a monitoring plan on an annual basis.   

Monitoring plans should be consistent and therefore additional guidance in the designation of stations is 

recommended and it is also recommended that application of screening procedures should be provided 

either by the Peer Review Committee, or other agreed expert group.  
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Are the current AAQ NEPM monitoring networks likely to be fit-for-purpose in the future? 

It is likely that the AAQ NEPM may undergo some changes in the coming years.  Whether these changes are 

related to the philosophy under which the AAQ NEPM is delivered (i.e. an exposure reduction framework), 

changes to monitoring methods or changes in the pollutants to be measured is the basis of ongoing review.  

It is difficult to assess whether the current networks will be suitable in future years although should an exposure 

reduction framework based on annual average PM2.5 concentrations be implemented, it has been shown that 

each jurisdiction will require an increase in the number of monitoring stations measuring this criteria pollutant. 

With respect to population coverage, an assessment of future population growth in New South Wales 

identifies that should the AAQ NEPM remain current, additional monitoring would likely be required within 

Armidale, Goulburn and Cessnock by the year 2031.  The expected rate and geographic distribution of growth 

within Sydney is likely to result in the current network being well suited to provide representative air quality 

information for these populations.   

Impacts of climate change on ozone concentrations may result in the need to relocate some stations in the 

Sydney basin to measure peak ground level ozone impacts on decadal timescales.  The potential changing 

impacts of particulate matter resulting from increasing drought / bushfire will impact upon the number of 

‘exceptional events’ requiring consideration and a defined and consistent method for appropriately assessing 

such events should be determined by jurisdictions.   
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1. INTRODUCTION 

In February 2015 the NSW Legislative Council conducted an inquiry into the performance of the New South 

Wales (NSW) Environment Protection Authority (EPA) and recommended that the Upper and Lower Hunter 

air quality monitoring networks (AQMN) undergo a review.  In August 2015, the NSW Government committed 

to an expansion of this recommendation to all aspects of air quality monitoring conducted by the NSW 

government, whether funded by industry or government. 

An Office of Environment and Heritage (OEH)/Environment Protection Authority (EPA) inter-agency project 

group has been tasked to oversee the review of the current AQMN incorporating three related strands, one 

of which is the focus of this review requiring: 

“a review of all current jurisdictional air quality monitoring plans for the National Environment Protection 
(Ambient Air Quality) Measure with reference to current monitoring networks, latest population statistics, 
monitoring site selection, pollutant screening criteria, etc. “ 

The other strands of the overall AQMN review relate to a review of international best practice or guidance in 

AQMN design and a review of criteria for network design to support the characterisation of population 

exposure to criteria air pollutants. 

 Scope of Work  

This review seeks to: 

• Provide a document that details the principles that direct NSW Government funded regional air quality 

monitoring; 

• Provide a brief assessment of the impacts of currently proposed or likely variations of the AAQ NEPM 

on air quality monitoring network design; 

• Assess the adequacy of current compliance of jurisdictional networks with respect to population 

coverage; 

• Assess the selection and current designation of monitoring stations as specified in the NEPM 

framework; 

• Review the current validity/adequacy of regions selected for compliance monitoring and the currency 

of Australian Bureau of Statistics population classifications; 

• Assess the likely changes in air quality monitoring networks based on potential population growth; 

• Review the validity of regional monitoring requirements with respect to pollutants measured, 

instrumentation used and screening procedures used; and, 

• Assess the relevance and adequacy of accreditation requirements for monitoring of air quality. 
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2. BACKGROUND 

This section provides a description of the National Environment Protection (Ambient Air Quality) Measure 

(hereafter the AAQ NEPM), changes which have been made to the AAQ NEPM to May 2016 and examines 

supporting documentation such as the Peer Review Committee (PRC) Technical Papers.  This section also 

examines the potential changes to the AAQ NEPM in the context of AQMNs.   

 Ambient Air Quality NEPM 

2.1.1 AAQ NEPM 1998 

In June 1998, the National Environment Protection Council (NEPC) made the National Environment Protection 

Measure (NEPM) for Ambient Air Quality under subsection 14(1) of the National Environment Protection 

Council Act 1994 of the Commonwealth and relevant acts within each jurisdiction (NEPC, 1998).  The AAQ 

NEPM set a desired environmental outcome for ambient air quality which allowed for the adequate protection 

of human health and well-being.   

The AAQ NEPM set goals for carbon monoxide (CO), nitrogen dioxide (NO2), photochemical oxidants, as 

ozone (O3), sulphur dioxide (SO2), lead (Pb) and particles (as PM10).  Goals for each pollutant were to be 

assessed in accordance with a specified monitoring protocol (refer Section 2.2.3).   

2.1.2 AAQ NEPM Variation 2003 and Review 

At the time of making the AAQ NEPM a number of ‘future actions’ were initiated to facilitate the review of the 

NEPM.  In addition, other associated work was commenced which also provided information for the review 

of the NEPM.  These future actions and associated work included preliminary reviews of particular pollutant 

standards and a number of research studies.  Accordingly, the NEPM was varied in 2003 (NEPC, 2003) to 

incorporate advisory reporting standards for fine particles (PM2.5) of 25 µg∙m-3 relating to a 1-day averaging 

period and 8 µg∙m-3 relating to a 1 year averaging period.  Preliminary work for a review of the ozone 

standards and standard for sulphur dioxide was completed in 2005.  The Time-Activity Study was completed 

in 2004, and the Multi-city Mortality and Morbidity Study completed in 2006.  The Children’s Health and Air 

Pollution Study was completed in 2012.   

The review of the AAQ NEPM was released by the NEPC in May 2011 (NEPC, 2011) (supported by a discussion 

paper released by the NEPC in July 2010 (NEPC, 2010)) and included 23 recommendations which covered: 

• The general goal(s) of the AAQ NEPM; 

• Revision of the lead, ozone and particulate matter standards; 

• Implementation of a risk-based exposure-reduction framework; 
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• Development of consistent emissions inventory, modelling and population exposure estimation 

methodologies; 

• Redesign of monitoring networks to represent population exposure on a pollutant-by-pollutant basis; 

• Increased use of dispersion modelling to assess exposure and exposure reduction; 

• Remove current population threshold (refer Section 2.2.2) to enable risk-based monitoring rather 

than monitoring based on population size; 

• Monitoring methods for particulate matter; 

• Methods for evaluation of performance against standards and goals including measures of ‘severity’; 

• Changes to the way data and messages are reported; 

• Form of standards (natural versus anthropogenic impacts); 

• The future role of the Peer Review Committee; 

• Assessment of secondary pollutant precursors; and, 

• Identification of future research goals. 

In 2012, the Council of Australian Governments (COAG) agreed that a review of the AAQ NEPM particle 

standards would be prioritised for the following reasons: 

• There is strong evidence that exposure to particulate matter (PM) has adverse effects on human health, 

and a lack of evidence for a concentration threshold below which health effects do not occur.  This 

means that there are likely to be adverse health effects at the concentrations currently experienced in 

Australian cities, even where these are below the current standards and goals; 

• PM10 standards are at times exceeded in nearly all regions of Australia, however, such exceedances can 

occur as a result of uncontrollable natural events; 

• The potential health benefits of reducing population exposure to PM – and the associated monetary 

savings for society – are larger than those for other air pollutants; and, 

• The range of cost-effective abatement policies and actions available for PM is larger than that for other 

pollutants. 

An Impact Statement relating to the draft variation to the AAQ NEPM was released by NEPC in July 2014 

(NEPC, 2014) and considered only PM.   

The findings of the Impact Statement (NEPC, 2014) and Review Report (NEPC, 2011) were considered and 

assisted in the formulation of the National Clean Air Agreement (Section 2.1.3) and AAQ NEPM variation 

(2016) (Section 2.1.4).   

2.1.3 National Clean Air Agreement 

The National Clean Air Agreement (NCAA) was agreed by Australia’s Environment Ministers on 15 December 

2015.  The Agreement establishes a framework and work plans for the development and implementation of 

various policies aimed at improving air quality across Australia.  The Agreement incorporates a range of 

existing, new and complementary measures to improve air quality.  The strategic approaches include: 
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Standards ensure a consistent approach to monitoring and reporting air quality, reducing air pollution and 

limiting emissions from certain sources.  The Agreement’s initial work plan established by Ministers includes 

implementing strengthened reporting standards for particulate matter; work towards strengthening the 

reporting standards for sulphur dioxide (SO2), nitrogen dioxide (NO2) and ozone (O3); and a review of the Fuel 

Quality Standards Act 2000. 

Emissions reduction measures are targeted towards reducing air pollution and/or population exposure to 

air pollution, with associated health outcomes.  The Agreement’s initial work plan includes implementing 

decisions taken by Ministers to establish emission standards for non-road spark ignition engines and 

equipment (such as garden equipment and outboard engines) and reduce emissions from wood heaters.  The 

potential for a national approach to manage non-road diesel and marine engine emissions will be evaluated 

under the Agreement’s priority setting process. 

Partnerships and cooperation activities will complement government action to address air quality issues by 

fostering partnership opportunities aimed at promoting and sustaining improved air quality outcomes.  The 

Agreement’s initial work plan establishes an ongoing approach to engage with the non-government sector 

to seek out non-regulatory measures to managing air quality and to examine ways to better integrate air 

quality management in new infrastructure developments and upgrades.  A Clean Air Champions initiative has 

also been established to help raise awareness and engage industry and the community on clean air issues.  

Better knowledge, education and awareness are essential requirements to inform policy decisions and to 

help empower communities and individuals to better deal with air pollution.  Knowledge, improved through 

information sharing and research, is critical to plug existing data gaps, identify future trends and help focus 

efforts in managing air quality, and explore innovative measures to address air pollution.  The Agreement’s 

initial work plan also includes a two-year plan for reforms to improve the National Pollutant Inventory. 

Of relevance to this review, the initial work plan for the period 2015 to 2017 includes priority areas related to 

standards as presented in Table 1.   

Table 1 Initial NCAA Work Plan 2015-2017 - Standards 

Priority Areas Action/Timeframe 

Vary AAQ NEPM to strengthen particle reporting 

standards 

All jurisdictions implement strengthened particle 

reporting standards agreed to by the National 

Environment Protection Council by mid-2016 

Review AAQ NEPM for sulphur dioxide, nitrogen 

dioxide and ozone towards strengthening the 

standards 

NEPC takes decision whether to form an intent to vary 

sulphur dioxide, nitrogen dioxide and ozone reporting 

standards by mid-2016 

Review Fuel Quality Standards Act 2000 Review report finalised by mid-2016 

Review need for Air Toxics and Diesel Vehicles NEPMs Complete review of the need for Air Toxics and Diesel 

NEPMs in 2016 
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2.1.4 AAQ NEPM Variation 2016  

The AAQ NEPM was varied in February 2016 to include the strengthened particle reporting standards outlined 

within the NCAA.  The advisory reporting standards for PM2.5 effected through the AAQ NEPM as varied in 

2003 were set as standards, an annual average standard for PM10 was implemented (25 µg∙m-3) with the 

maximum number of allowable exceedances for all particle standards was set to zero.  The previous 1-day 

standard for PM10 included 5 allowable exceedances each reporting year.   

Furthermore, a future goal for PM2.5 of 20 µg∙m-3 relating to a 1-day averaging period and 7 µg∙m-3 relating 

to a 1-year averaging period have been set to be achieved by 2025.  The standards and goals (all variations) 

are presented in Table 2.   

Other variations to the AAQ NEPM (2016) when compared to the AAQ NEPM (2003) which are pertinent to 

this review are outlined in Table 3.    

Table 2 National Environment Protection (Ambient Air Quality) Measure Standards and Goals 

Pollutant Averaging 

period 

Criterion Allowable 

exceedances per 

year 

Notes 

Carbon monoxide 8 hour 9.0 ppm (a) 1 day a year  

 

 

 

No change to standards and 

goals 1998/2003/2016 

Nitrogen dioxide 1 hour 0.12 ppm 1 day a year 

1 year 0.03 ppm None 

Ozone 

 

1 hour 0.1 ppm 1 day a year 

4 hours 0.08 ppm 1 day a year 

Sulphur dioxide 1 hour 0.2 ppm 1 day a year 

1 day 0.08 ppm 1 day a year 

1 year 0.02 ppm None 

Lead 1 year 0.5 µg∙m-3 None 

Particulates (as 

PM10) 

1 day 50 µg∙m-3 5 days a year 1998 / 2003 standard and goal 

1 day 50 µg∙m-3 None 2016 standard and goal 

1 year 25 µg∙m-3 None 

Particulates (as 

PM2.5)  

1 day 25 µg∙m-3 -(b) 2003 advisory reporting 

standard 
1 year 8 µg∙m-3 -(b) 

1 day 25 µg∙m-3 None 2016 standard and goal 

1 year 8 µg∙m-3 None 

Notes:  (a): Parts per million (1x10-6) 

(b): to be determined 
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Table 3 Changes to AAQ NEPM January 2016 (as varied) 

AAQ NEPM Clause Change 

Part 1, Section 2, 

Clause 3 

Added 

Added definition of ‘exceptional event’ as 

“Exceptional event means a fire or dust occurrence that adversely affects air quality at a 

particular location, and causes an exceedance of 1-day average standards in excess of 

normal historical fluctuations and background levels, and is directly related to: bushfire; 

jurisdiction authorised hazard reduction burning; or continental scale windblown dust” 

Part 2  

Amended 

National Environment Protection Goal amended to include updated standards and goals 

for particles 

Part 4, Section 13, 

Clause 1 

Amended 

Updated Australian / New Zealand Standard (AS/NZS 3580.1.1:2007) referenced relating to 

siting of performance monitoring stations (replaces AS 2922-1987 [AAQ NEPM 1998 and 

var.2003]) 

Part 4, Section 17, 

Clause 2(A) 

Added 

“Each participating jurisdiction must evaluate and report population exposures to particles 

as PM2.5 annually from June 2018. 

Note: To ensure national consistency, evaluation and reporting shall be undertaken in accordance 

with any procedures or methods agreed by participating jurisdictions” 

Part 4, Section 18, 

Clause 3(A-D) 

Added 

“(3A) When reporting against PM10 and PM2.5 1-day average standards jurisdictions will 

report all measured data, including monitoring data that is directly associated with an 

exceptional event, and identify and describe any exceptional event.   

(3B) Jurisdictions are to maintain and make available records relating to the determination 

of exceptional events.   

(3C) For the purpose of reporting compliance against PM10 and PM2.5 1-day average 

standards, jurisdictions shall exclude monitoring data that has been determined as being 

directly associated with an exceptional event.  

(3D) For the purpose of reporting compliance against PM10 and PM2.5 1-year average 

standards, jurisdictions shall include all measured data, including monitoring data that is 

directly associated with an exceptional event.  

Note   To ensure national consistency, all reporting or record-keeping referred to in sub-clauses 

18(3A), (3B), (3C) or (3D) shall be undertaken in accordance with any procedures or methods agreed 

by participating jurisdictions.” 

Schedule 3 

Amended / Added 

Updates to all AS/NZS methods for all pollutant measurements 

Schedule 4 and 5 

Repealed 

Protocol for Monitoring of PM2.5 (Schedule 4) and PM2.5 Equivalence Program (Schedule 5) 

both repealed in light of revised particle standards.  AS/NZS for monitoring of PM2.5 

included in Schedule 3 

Updates to the AS/NZS methods for monitoring as outlined in Schedule 3 of the AAQ NEPM (varied 2016) 

represent updates or additions to the methods which are to be used for monitoring of air pollutants for the 

purposes of assessment of compliance with the AAQ NEPM.   
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For gaseous standards, updates have been made to reflect changes in instrumentation and in other relevant 

international standards and guidance such as the US code of federal regulations.  Updates to quality assurance 

practices and procedures have also been incorporated where applicable and most often in line with ISO 17025. 

The basic procedures themselves are predominantly the same but consideration has been given to newer 

digital capabilities along with the need for greater traceability and thereby requiring practices such as 

proficiency testing and measurement uncertainty estimations to be undertaken. 

For particulate parameters similar considerations have also been applied and in general the standards reflect 

what is considered to be best practice for the particular type of instrument or process.  They do not infer that 

different methods are comparable, or even for the same parameter.  Some of the more significant changes 

include: 

• Tighter control on laboratory weighing especially with respect to the required ambient conditions; 

• Relaxed frequency for calibration of orifice plates for high volume air samplers (HVAS) as these have 

been seen to not vary remarkably over time; and 

• The use of modified techniques such as tapered element oscillating microbalance (TEOM) using filter 

dynamics measurement system (FDMS) to try and account for volatile losses. 

Lead measurement has been included in a more general standard for metals analysis that allows the use of 

ion coupled plasma (ICP) techniques for quantitation. 

 NEPC Peer Review Committee  

As part of the initial decision to make the AAQ NEPM, the NEPC agreed to establish a PRC comprising 

nominees from industry and the environment movement, as well as from each jurisdiction, and supported by 

the NEPC Service Corporation.    

The PRC was established to assist jurisdictions to develop monitoring plans to meet the requirements of the 

AAQ NEPM, and to provide NEPC with advice on the adequacy of those plans.  The PRC produced a set of 

technical papers to guide the development of jurisdictional monitoring plans, with the aim of assuring quality 

and national consistency.  A full list of the technical papers is presented below.  It is noted that the PRC 

Technical Papers are advisory only.   

Two of these technical papers have been revised since original publication in 2001, being those for screening 

procedures (revised January 2007) and annual reporting (revised in 2010).   

• Technical Paper No. 1 – Checklist for Monitoring Plans (May 2001) (PRC, 2001a); 

• Technical Paper No. 2 – Selection of Regions (May 2001) (PRC, 2001b); 

• Technical Paper No. 3 – Monitoring Strategy (May 2001) (PRC, 2001c); 

• Technical Paper No. 4 – Screening Procedures (May 2001, rev. January 2007) (PRC, 2000), (PRC, 2007); 

• Technical Paper No. 5 – Data Collection and Handling (May 2001) (PRC, 2001d); 
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• Technical Paper No. 6 – Meteorological Measurements (May 2001) (PRC, 2001e); 

• Technical Paper No. 7 – Accreditation of Performance Monitoring (May 2001) (PRC, 2001f); 

• Technical Paper No. 8 – Annual Reports (October 2002, revised 2010) (PRC, 2001g); 

• Technical Paper No. 9 – Lead Monitoring (May 2001) (PRC, 2001h); and 

• Technical Paper No. 10 – Collection and Reporting of TEOM PM10 Data (May 2001) (PRC, 2001i). 

A recommendation (19 of 23) was made through the AAQ NEPM strategic and technical review (NEPC, 2011) 

to disband the existing PRC and replace it with a working group or groups with a broader range of expertise 

to assist with scientific and technical matters.  These matters might include the future design of networks to 

better represent population exposure and exposure risk.   

The PRC guidance documents cover a broad range of issues which may be experienced by practitioners / 

jurisdictions when implementing the AAQ NEPM.  The guidance provides a good platform to ensure a 

consistency in approach across jurisdictions with minor issues [refer subsequent sections] and is shown to be 

(i) comprehensive and (ii) generally as clear, if not clearer, to interpret as similar guidance adopted by some 

other countries.   

Observation 

The PRC guidance covers a broad range of issues associated with the implementation of the NEPM and is 

shown to be comprehensive and more comprehensible/easy to access than many other guidance documents 

(e.g. US EPA).   

With reference to the current review, the following describes the major elements of Technical Papers 1, 2, 3 

and 4.  A review of Technical Paper 7 is also provided and comments provided on the current validity of 

accreditation provided. 

2.2.1 Checklist for Monitoring Plans (Technical Paper No.1) 

The purpose of Technical Paper No. 1 (PRC, 2001a) is to provide guidance on the preparation of monitoring 

plans and to achieve consistency in structure and content across all plans.  The technical paper provides a 

checklist of items which should be covered in each monitoring plan.  Monitoring plans should outline: 

• Selection of regions (consistent with Technical Paper No.2); 

• Monitoring requirements for each selected region (with reference to Technical Paper No. 3) including 

an appropriate description of the region and evaluation of the number of Performance Monitoring 

Stations (PMS) required, a description of the balance between Trend and Generally Representative 

Upper Bound (GRUB) stations (refer Section 2.2.3) and where the number of PMS is to be lower than 

that required using the formula outlined in Clause 14(1), appropriate screening (as outlined in Technical 

Paper No. 4 (revised in 2007)) has been performed; 

• Siting of instrumentation and data handling (consistent with Technical Papers No. 5 and No. 6); 

• Accreditation of sites (with reference to Technical Paper No. 7); and 
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• Reporting (consistent with Technical Paper No. 8 [revised in 2010]). 

Technical Paper No. 1 provides the framework for the development of monitoring plans and draws upon the 

information contained within the majority of the other Technical Papers.  The Technical Papers may be read 

as stand-alone documents although they should ideally be read as a compendium of guidance 

documentation given that a number of issues are common across guidance documents.    

2.2.2  Selection of Regions (Technical Paper No.2) 

Part 4, Section 14 of the AAQ NEPM (all variations) states that air quality monitoring is required for regions 

with a population of 25,000 or more, although it does not restrict monitoring in regions with lower 

populations.  The AAQ NEPM defines ‘region’ to mean ‘an area within a boundary surrounding population 

centres as determined by the relevant participating jurisdiction’.  Technical Paper No. 2 (PRC, 2001b) provides 

guidance as to how these regions should be selected.   

Three types of region are identified in Technical Paper No. 2 being: 

Type 1 A large urban or town complex with a population of 25,000 people or more requiring direct 

monitoring and contained within a single airshed; 

Type 2 A region with no one population centre with 25,000 people or more but with a total population of 

25,000 or more, and with significant point source or area based emissions as to require a level of 

direct monitoring; and, 

Type 3 A region with a population of 25,000 people or more but with no significant point or area based 

emissions, so that ancillary data can be used to infer that direct monitoring is not required. 

Selection of regions with ≥25,000 people is based on Australian Bureau of Statistics (ABS) data for the most 

recent census.  Technical Paper No. 2 suggests that ABS “urban centre” data appears to provide a transparent 

and well defined option for the selection of regions.  This is the approach adopted by all jurisdictions in 

selection of regions and should therefore represent a consistent approach.  Regions which are categorised in 

this way may also be amalgamated should there be sufficient evidence (such as monitoring data or dispersion 

modelling studies) that an airshed boundary encompasses more than one ABS urban centre.  This 

amalgamation may be especially important in terms of secondary pollutants where concentration maxima 

may be experienced at significant distances from source (and from highly populated areas).   

Following a detailed review of each selected region, and with due consideration of pollution sources, 

meteorology and topography, regions categorised as Type 1 regions may be re-categorised as Type 3 regions, 

with sufficient supporting evidence. 

Regions with <25,000 people which collectively with other nearby urban centres may result in population sizes 

≥25,000 should be considered as Type 2 regions. 
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2.2.3 Monitoring Strategy (Technical Paper No.3) 

The strategy for air quality monitoring to satisfy the AAQ NEPM is outlined in Technical Paper No. 3 (PRC, 

2001c).  The general strategy combines the requirements for PMS (Clause 14 of the AAQ NEPM) to measure 

pollutants which may be experienced by the large majority of the population but also requirements for PMS 

to measure pollutants at the upper bounds of the concentrations which may be likely to be experienced within 

a region.  These stations are termed generally representative upper bound (GRUB) stations.  Monitoring plans 

are required to demonstrate an adequate balance of GRUB and population average measurements.  Where 

only one PMS is required, the Technical Paper indicates the expectation that the PMS would be a GRUB 

station.  

GRUB stations should be at locations where pollutant gradients are generally low (i.e. away from localised 

sources) and generally reflect the categorisation of ‘neighbourhood’ stations as defined within the Australian 

Standard (AS2922-1987 [superseded by AS/NZS 3580.1.1-2007]).   

Population average sites are located to ensure adequate monitoring of large portions of the populated area 

and of the total population within a region.  Such sites may be required in addition to GRUB sites where GRUB 

sites are located away from the major populated areas (in the monitoring of ozone for example).   

The expectation of the PRC (PRC, 2001c) was that ‘for an average urban area in Australia’ about 25,000 people 

would be living within a few kilometres of each monitoring station.  In addition, (PRC, 2001c) states ‘moreover, 

stations will be located at sites where the pollutant gradients are generally low, so that they can represent the 

pollutant level across a substantial area and fraction of the population.’ 

Observation 

The concepts of population exposure introduced in (PRC, 2001c) are broad and are poorly defined, with no 

documented ‘scale’ or terminology provided that would assist interpreting these requirements.  The use of 

loose terminology such as ‘average urban area’, ‘a few km’s’, and ‘substantial’’ do not assist with the 

appropriate siting of monitoring stations in regard to population coverage.  It is acknowledged that due to 

the differences in areas subject to monitoring, prescriptive metrics for station placement may not be able to 

be provided and should even be avoided, but the PRC Technical Paper No.3 lacks adequate definitions of 

population coverage for the monitoring strategy. 

The application of the concepts of “Population Average” and “GRUB” (and performance, ‘peak’ and trend) 

stations as advised by the PRC is not consistent across jurisdictions, and there is also inconsistency in the 

definition of monitoring sites by some jurisdictions between the monitoring plan (2001) and most recent AAQ 

NEPM monitoring report (2013/2014).  For clarity, the AAQ NEPM does not (either previously or at present) 

include the concepts of “GRUB” or “Population Average” monitoring stations.   

The formula used in the calculation of total PMS required (Clause 14(1) of the AAQ NEPM) may result in a 

lower number of sites than that required when taking into account GRUB and population average sites.  
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The number of PMS required by the AAQ NEPM in each identified region of ≥25,000 population is given by 

1.5P+0.5, where P is the population (in millions).   

Clause 15 of the AAQ NEPM also describes the use of trend stations which must be performance monitoring 

stations and be sufficient to monitor and assess long term changes in ambient air quality in different parts of 

the jurisdiction.  Trend stations must be operated for one or more decades.   

It is noted that the PRC guidance states that individual stations may monitor some pollutants in accordance 

with the GRUB concept and other pollutants as trend (for example).   

For clarity, in accordance with the PRC Technical Paper, all sites should be categorised as PMS, with sub-

categorisation (by pollutant if required) as GRUB, population average or trend stations.  The use of campaign 

monitoring is outlined in Technical Paper No. 4 as being a useful input to screening, although campaign 

monitoring is only identified in relation to GRUB monitoring locations.   

Observation 

The application of campaign monitoring has been performed by a number of jurisdictions although there is 

some inconsistency in application to GRUB monitoring locations.   

2.2.4 Screening Procedures (Technical Paper No.4) 

Clause 14(3) of the AAQM NEPM states that “Fewer performance monitoring stations may be needed where 

it can be demonstrated that pollutant levels are reasonably expected to be consistently lower than the 

standards mentioned in this Measure.” 

The PRC has outlined a range of analyses that may be adopted to demonstrate this expectancy in a 

transparent manner within Technical Paper No. 4.  These analyses are termed ‘Screening Procedures’ and are 

used to reduce the number of PMS for a given pollutant below that determined using the formula outlined 

in Clause 14(1) of the AAQ NEPM, or used to justify not monitoring a pollutant in regions with populations 

over 25,000.   

The Screening Procedures were originally published in November 2000 (PRC, 2000) and formed the basis of 

the monitoring plans submitted by each jurisdiction in 2001.  A revision to the screening procedures was 

provided by the PRC in January 2007 which incorporated updated modelling results of NO2 and ozone 

concentrations expected in regional centres and in coastal locations.   

Technical Paper No. 4 (PRC, 2007) states that:  

• The maximum acceptance limit for any screening procedure, no matter how reliable, has been set at 

75%, although adjustments have been made to account for background ozone.  In other words, the 

PRC considers that if concentrations in excess of 75% of the standard for a pollutant are probable 
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within a region, performance monitoring (or an approved alternative under Clause 11(b)) should occur.  

This is in accord with the intent of Clause 14(3);   

• To maintain a conservative approach, except for PM10, the maximum predicted or measured 

concentration in the period specified should be used for comparison with acceptance limits, even 

though the AAQ NEPM goal may specify a number of exceedences; and   

• For pollutants which have standards for more than one averaging period, the acceptance limit to be 

used is that of the standard which is most difficult to meet in any given region. In many cases, this may 

involve the shortest averaging period. 

Observation 

In the case of PM10, given the update to the AAQ NEPM relating to numbers of exceedances allowed 

(previously five, now zero), the screening procedures should consider maximum concentrations of PM10, or 

take into account the impacts of exceptional events.   

Minor updates to Technical Paper No. 4 relate to ambiguities in the number of years of monitoring data to 

apply for particular methods.  The significant updates relate to a dispersion modelling assessment of the likely 

population limits of inland and coastal towns which may demonstrate compliance with the NO2 and O3 

acceptance limits for Procedures E and F (refer Table 4 and Table 5).   

The hierarchy of screening procedure for each pollutant are presented in Table 5, Table 6 and Table 7.  

Italicised bold text indicates changes from the 2000 version of the procedures.   

Table 4 AAQ NEPM Procedures E and F 

Pollutant Population Threshold 

Coastal Inland 

Procedure E 

NO2 150,000 58,000 

O3 62,000 <25,000 

Procedure E and Procedure F 

NO2 250,000 250,000 

O3 95,000 75,000 

Table 5 PRC Screening Procedure - CO, NO2, SO2 and Pb 

Screening Procedure Acceptance Limit (% of AAQ NEPM 

Standard) CO, NO2, SO2 and Pb 

A. Campaign monitoring at a Generally Representative Upper 

Bound (GRUB) monitoring location (with no significant 

deterioration expected over 5-10 years). 

55% for 1 year of data 

60% for 2 or more years of data 



 

16.1014.FR1V2   BACKGROUND Page 22 

Screening Procedure Acceptance Limit (% of AAQ NEPM 

Standard) CO, NO2, SO2 and Pb 

B. Use of historical data within a region which will contain one 

or more GRUB monitoring stations to demonstrate that the full 

number of stations (according to 14(1)) is not required, either to 

detect exceedences or gain a more representative depiction of 

pollutant distribution. 

65% for 2 - 4 years of data 

75% for 5 or more years of data 

Replaces: 

65% for 2 or more years of data 

75% for 5 or more years of data 

C. Use of modelling within a region which will contain one or 

more GRUB monitoring stations to demonstrate that the full 

number of stations (according to 14(1)) is not required, either to 

detect exceedences or gain a more representative depiction of 

pollutant distribution. 

55% 

D. In a region with no performance monitoring, use of 

validated modelling with detailed and reliable estimates of 

emissions and meteorological data.   

As above in combination with F. 

45% 

 

 

50% 

E. In a region with no performance monitoring, and in the 

absence of emissions and detailed meteorological data, use of 

generic model results based on gross emissions estimates, 

“worst case” meteorology estimates and other conservative 

assumptions. Appendix 1 establishes corresponding 

population limits of 150,000 for coastal towns and 58,000 

for inland towns.   

As above in combination with F. Appendix 1 establishes 

corresponding population limits of 250,000 for coastal and 

inland towns. 

35% 

 

 

 

 

 

45% 

F. In a region with no performance monitoring, comparison 

with an AAQ NEPM compliant region with greater population, 

emissions and pollution potential. 

40% 

G. Use of non-standard monitoring methods, including passive 

samplers, which have been “calibrated” against data from 

performance monitoring stations. 

This procedure should only be used in support 

of C, D, E or F, adding say 5% to the respective 

acceptance limits 

Table 6 PRC Screening Procedure -O3 

Screening Procedure Acceptance Limit (% of AAQ NEPM 

Standard) O3 

A. Campaign monitoring at a Generally Representative Upper 

Bound (GRUB) monitoring location (with no significant 

deterioration expected over 5-10 years). 

60% for one year of data 

70% for 2 – 4 years of data 

75% for 5 or more years of data 

Replaces: 
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Screening Procedure Acceptance Limit (% of AAQ NEPM 

Standard) O3 

70% for 2 or more years of data 

75% for 5 or more years of data 

B. Use of historical data within a region which will contain one 

or more GRUB monitoring stations to demonstrate that the full 

number of stations (according to 14(1)) is not required, either to 

detect exceedences or gain a more representative depiction of 

pollutant distribution. 

78% for 2 – 4 years of data 

82% for 5 or more years 

Replaces: 

78% for 2 or more years of data 

82% for 5 or more years of data 

C. Use of modelling within a region which will contain one or 

more GRUB monitoring stations to demonstrate that the full 

number of stations (according to 14(1)) is not required, either to 

detect exceedences or gain a more representative depiction of 

pollutant distribution. 

70% 

D. In a region with no performance monitoring, use of 

validated modelling with detailed and reliable estimates of 

emissions and meteorological data. Appendix 1 establishes 

corresponding population limits of 62,000 for coastal towns 

and 25,000 for inland towns.   

As above in combination with F. Appendix 1 establishes 

corresponding population limits of 95,000 for coastal towns 

and 75,000 for inland towns. 

65%  

 

 

 

 

68%  

E. In a region with no performance monitoring, and in the 

absence of emissions and detailed meteorological data, use of 

generic model results based on gross emissions estimates, 

“worst case” meteorology estimates and other conservative 

assumptions.   

As above in combination with F. 

62% (replaces 58%) 

 

 

 

 

65% (replaces 66%) 

F. In a region with no performance monitoring, comparison 

with a AAQ NEPM compliant region with greater population, 

emissions and pollution potential. 

60% 

G. Use of non-standard monitoring methods, including passive 

samplers, which have been “calibrated” against data from 

performance monitoring stations. 

This procedure should only be used in support 

of C, D, E or F, adding say 5% to the respective 

acceptance limits 
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Table 7 PRC Screening Procedure – PM10 

Screening Procedure Acceptance Limit (% of AAQ NEPM 

Standard) PM10 

A. Campaign monitoring at a Generally Representative Upper 

Bound (GRUB) monitoring location (with no significant 

deterioration expected over 5-10 years). 

55% for one year of data 

60% for 2 or more years of data 

B. Use of historical data within a region which will contain one 

or more GRUB monitoring stations to demonstrate that the full 

number of stations (according to 14(1)) is not required, either to 

detect exceedences or gain a more representative depiction of 

pollutant distribution. 

65% for 2 – 4 years of data 

75% for 5 or more years of data 

Replaces: 

65% for 2 or more years of data 

75% for 5 or more years of data 

C. As in B above but using TSP and a conservative assumption 

about PM10:TSP ratios. 

60% for 2-4 years of data 

70% for 5 or more years of data 

Replaces: 

70% for 5 more years of data 

60% for 2 or more years of data 

D. In a region with no performance monitoring, comparison 

with a AAQ NEPM compliant region with greater population, 

emissions and pollution potential. 

40%  

E. Use of non-standard monitoring methods, which have been 

“calibrated” against data from performance monitoring 

stations. 

This procedure should only be used in support 

of C, D, E or F, adding say 5% to the respective 

acceptance limits.   

 

Observation 

The specification for compliance over time (as in number of years’ compliance) should be reviewed in regard 

to standardisation if deemed appropriate. 

2.2.5 Accreditation Requirements (Technical Paper No.7) 

Clause 12 of the AAQ NEPM states that, with reference to accreditation of performance monitoring: 

(1) Subject to subclause (2) the operator of a performance monitoring station must be accredited by 

the National Association of Testing Authorities.    

(2) The operator may apply an equivalent system for ensuring adequate monitoring, quality 

assurance, and validation procedures. 
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(PRC, 2001f) provides recommendations regarding the accrediting bodies that meet the requirements of the 

AAQ NEPM.  Accreditation for the purposes of the AAQ NEPM covers the activities of sample collection, 

handling and analysis, data collection, validation, handling, reporting and storage, and instrument operation 

and calibration.  It demonstrates the existence of a functioning quality management system being carried out 

by competent staff.  

The PRC agreed upon a number of essential criteria that should be satisfied by a potential accrediting 

organisation: 

• Defined and documented test procedures are followed.  

• The test procedures are appropriate to use in the circumstances and produce accurate results.  

• The procedures have been validated to ensure their accuracy and precision.  

• The correct equipment, consumables, and other resources and facilities necessary to perform these 

procedures are available.  

• Calibration procedures are adequate to ensure all aspects of test procedure are performed accurately.  

• Measurement can be traced back to National and/or International Standards.  

• Effective quality assurance procedures are in place to ensure ongoing accuracy.  

• Internal audit and systems review procedures are in place and operate effectively.  

• There are systems in place to deal with complaints, identify non-conforming work and ensure 

corrective actions, as necessary.  

• Staff are technically competent to carry out their assigned functions and do so in a scientific and ethical 

way.  

• The science behind the test procedure and the limitations of the procedure are understood by the staff 

performing it.  

• Staff can foresee and cope with any technical problems that may arise while using the procedures.  

• Both the quality management systems of the organisation and the attitudes of management support 

maintenance of quality in the operation of the laboratory.  

It is understood that the National Association of Testing Authorities (NATA) has a memorandum of 

understanding with the Australian Government to provide accreditation services with regard to air quality 

monitoring.  All jurisdictions now hold NATA accreditation for air quality monitoring and as such, the 

requirement of Clause 12 (1) of the AAQ NEPM is met.  It is not recommended that any other accrediting body 

is investigated at this time as the achievement of consistency between jurisdictions should a non-NATA 

accreditation be sought would be a long process.  Should an exposure reduction framework approach 

(especially) be adopted, then such consistency will be a key consideration.   

Should additional parameters be required to be monitored as part of the AAQ NEPM (e.g. secondary 

precursor pollutants), then the scope of NATA to accredit these measurements should be confirmed.   
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 Potential Future Changes to the AAQ NEPM 

Possible future changes to the AAQ NEPM are difficult to assess although would likely be based on those 

detailed in the AAQ NEPM discussion paper (NEPC, 2010), review (NEPC, 2011), and impact statement (NEPC, 

2014).   

Of relevance to this review are those potential changes which may impact upon the design or operation of 

the AAQ NEPM air quality monitoring networks.  Changes in pollutant standards (absolute values or averaging 

periods) for existing criteria air pollutants would have little impact upon the operation of monitoring networks 

and these are not considered further.  Of greater interest are the potential changes to the AAQ NEPM as they 

relate to the framework under which pollutant impacts are assessed (e.g. an exposure framework approach), 

the methods by which pollutants may be measured and the potential requirement to assess secondary particle 

precursors (NOX, SO2 and ammonia [NH3]).   

The potential impacts upon network design and operation are discussed further below.   

2.3.1 Exposure Reduction Framework 

An evaluation of options for an exposure reduction framework in Australia was performed on behalf of 

NSW OEH by (PAEHolmes and Air Quality Consultants, 2012).  The report examined the advantages and 

disadvantages of an exposure reduction framework approach based on a number of methodologies including 

air quality monitoring (and modelling) and concluded that Australia is in a potentially good position to 

introduce an exposure reduction framework based on monitoring of PM2.5 concentrations.  This position is 

strengthened following the introduction of AAQ NEPM standards for PM2.5.  The evaluation identified the 

potential for combination of the AAQ NEPM standard with an exposure reduction approach as the AAQ 

NEPM already focuses PM monitoring towards the measurement of population exposure as opposed to 

monitoring of concentrations at hotspots such as roads and includes siting criteria such as minimum set-back 

distances from roads and avoidance of other major sources of pollution.    

The evaluation also considered the number of monitoring sites which might be needed for an exposure 

reduction framework approach.  Factors taken into account were population distribution and the uncertainty 

in the average exposure and uncertainty in measurements.  (PAEHolmes and Air Quality Consultants, 2012) 

considered that an exposure reduction network based on urban centres >100,000 population (covering 

approximately 70% of the Australian population) with one site per ~400,000 people could be appropriate 

with a total network across Australia of 40 sites.   
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Observation 

Based on population data for urban centres and localities from the Australian Bureau of Statistics (ABS, 2015), 

NSW has four urban centres >100,000 population (Sydney, Newcastle, Central Coast and Wollongong) with a 

total population in these four areas of approximately 4,760,0001.  Based on the assumption that one site would 

serve ~400,000 people with a minimum of one site per urban area >100,000 people, a total of 13 PM2.5 

monitors would currently be required in NSW to support an exposure reduction framework.  Based upon a 

predicted population in 2031, this may increase to 17.   

NSW OEH operates a network of TEOMs and Beta Attenuation Monitors (BAM) instruments for the monitoring 

of PM2.5.  Any network established for the assessment of exposure reduction would need to be consistent and 

direction would be required on the measurement system to be used to ensure consistency across jurisdictions.  

Should a framework using a standard measurement system other than BAM or TEOM be chosen, NSW OEH 

may be required to update the monitoring network.   

An exposure reduction framework outlined in (PAEHolmes and Air Quality Consultants, 2012) is potentially 

suited to any non-threshold pollutant.   

The implementation of an exposure reduction framework would require adaptation or removal of the current 

population threshold of 25,000 as outlined in AAQ NEPM (Clause 14 (1)).   

The AAQ NEPM Review Report (NEPC, 2011) considered the issue of air quality monitoring as it relates to the 

assessment of population exposure.  Considered in detail was the concept of GRUB monitoring stations and 

the use of the population formula in the AAQ NEPM.  The removal of this formula was suggested by the NEPC 

review and a more risk-based approach to monitoring be adopted across regional populations rather than 

population centres.  The NEPC review team also considered that the GRUB concept be discontinued given 

that it does not form part of the AAQ NEPM (rather it was a suggested approach by the PRC), the lack of 

clarity on the definition and lack of consistency in their location between jurisdictions.  The removal of GRUB 

stations may not be required; they may be still be operated to inform of trends but be part of wider approach 

to monitoring of population exposure.   

                                                           
1 Population data quoted in the PAEHolmes (2012) report (obtained via a customised report) differs slightly from that obtained for this 

study from ABS (obtained from the ABS website) 
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2.3.2 Air Quality Monitoring Methods 

Monitoring methods for gaseous pollutants are not anticipated as being the subject of significant change in 

the near future (<2 years) although new methods for gaseous measurements are more likely in the >2-year 

period.  Methods for particulate measurement are continually being updated, through study in the United 

States and elsewhere and a number of methods are currently implemented across Australian jurisdictions 

including TEOM, BAM, HVAS and Low Volume Air Sampler (LVAS) methods.  Schedule 3 of the AAQ NEPM 

(NEPC, 2016) includes five methods of determination of PM10 concentrations and four methods of 

determination of PM2.5 concentrations.   

Each method of particulate monitoring has disadvantages and advantages with the balance of those being 

(amongst many) a function of the location of the particulate environment being investigated in addition to 

cost.   

No consistent approach in particulate monitoring methods is apparent across jurisdictions and even within 

jurisdictions in some instances.  This is somewhat understandable as the focus of PM investigation may require 

methods better able to measure particle speciation (for example) rather than total PM mass, and other 

logistical factors may also restrict the application of some techniques.   

Should an exposure reduction framework be initiated in Australia, it is considered likely that this will be based 

on PM2.5 measurements.  Some consistency in monitoring methods, or at least a definitive reference and 

equivalence program is likely to be required to ensure that the metric upon which the framework is based is 

suitable for purpose.  In some jurisdictions, this may require investigation into the equivalence of monitoring 

equipment (through field trials) or in other jurisdictions this may require a redevelopment of the PM2.5 

monitoring network.  In some cases, as is the case for NSW, an increased number of PM2.5 monitoring units 

would be required and this may offer an opportunity to examine the ‘fleet’ of monitoring equipment 

holistically.   

Furthermore, should speciation of particulate be required for the assessment of secondary pollutant 

precursors, a review of the reference and equivalence methods would be required at that time.   

2.3.3 Assessment of Secondary Pollutant Precursors 

Secondary formation processes can result in either new particles or the addition of PM to pre-existing particles.  

Examples of secondary particle formation include: 

• the conversion of SO2 to sulphuric acid (H2SO4) droplets that further react with gaseous ammonia 

(NH3) to form various sulphate particles (e.g., ammonium sulphate (NH4)2SO4 or ammonium bisulphate 

(NH4HSO4); 

• the conversion of NO2 to nitric acid (HNO3) vapour that reacts further with NH4 to form ammonium 

nitrate (NH4NO3) particles; and 
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• reactions involving gaseous volatile organic compounds (VOC) yielding organic compounds with low 

ambient temperature (saturation) vapour pressures that nucleate or condense on existing particles to 

form secondary organic aerosol particles.   

The first two types of secondary PM are generally labelled as ‘sulphates’ and ‘nitrates’ respectively, which 

implies that the ammonium content is encompassed. The third type of secondary PM may be aggregated 

with the directly emitted elemental or organic carbon particles and labelled ‘total carbonaceous mass,’ or the 

two types of carbonaceous PM may be reported separately as elemental carbon (EC) and organic carbon 

(OC) (USEPA, 2005).   

Formation of secondary particles happens slowly with overall oxidation rates of SO2 and NO2 are around 1% 

per hour and 5% per hour respectively.  The slowness of these reactions in the atmosphere and the fact that 

the resulting particles are physically small and therefore have a relatively long atmospheric lifetime, means 

that secondary particles are usually observed a significant distance downwind of the source of the precursors. 

Sources of SO2 typically contribute to secondary sulphate in a range from hundreds to thousands of kilometres 

downwind, whereas NOX emission sources typically contribute to secondary nitrate in a range from tens to 

hundreds of kilometres downwind.  Consequently, there is a reasonably even distribution of secondary PM 

on a regional scale, with smaller differences between urban and rural areas than for primary particles).  Various 

studies have shown that secondary particles can contribute significantly to PM concentrations, especially at 

background sites.  

Precursors to O3 formation include NOX, non-methane volatile organic compounds (NMVOC), CO and 

methane (CH4).   

Monitoring of secondary pollutant precursors under the AAQ NEPM is currently focussed on NOX, SO2 and 

CO.  NH3 is monitored by the EPA at the Stockton monitoring site as part of the Newcastle Local Air Quality 

Monitoring Network.  No monitoring of NMVOC or CH4 is performed as part of AAQ NEPM monitoring 

activities nor is any monitoring of secondary pollutants sulphates, nitrates, EC or OC.  

Particle speciation and source apportionment studies have been commissioned by the NSW Government for 

Sydney and the Upper Hunter to determine the characteristics of PM2.5 particles and identify the relative 

contribution of emission sources to airborne fine particles.  Similar studies have been undertaken by the 

Australian Nuclear Science and Technology Organisation (ANSTO) for a number of Australian east coast sites 

including a site in the Lower Hunter (NSW EPA, 2013). 

Monitoring of secondary pollutant precursors may assist in the targeted reduction in emissions, although the 

likely monitoring requirements (pollutants to be measured and locations) is outside of the scope of this review.  

Should a requirement for secondary pollutant precursors, or secondary particulate be required as part of the 

AAQ NEPM, appropriate siting of monitoring sites should consider the findings of detailed modelling studies, 

whilst taking into account the likely population-exposure approach as opposed to a GRUB-style monitoring 

approach.   
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3. AIR QUALITY MONITORING NETWORKS 

The following section briefly describes the monitoring networks proposed by each jurisdiction in 2001 and 

examines the network as described within the most recent AAQ NEPM monitoring report.  A critical review of 

the current AAQ NEPM monitoring network is provided with respect to: 

• population coverage; 

• the selection and current designation of monitoring stations within the NEPM framework; 

• the current validity/adequacy of regions selected for compliance monitoring and the currency of 

Australian Bureau of Statistics population classifications; and, 

• the validity of regional monitoring requirements with respect to pollutants measured, instrumentation 

used and screening procedures used.   

 Status of Air Quality Monitoring Plans 

Ambient air quality monitoring plans for each jurisdiction are available from the NEPC2.  The current status of 

the monitoring plans for each jurisdiction is presented in Table 8.   

Table 8 Current Status of AAQ NEPM Air Quality Monitoring Plans 

Jurisdiction Status of Ambient Air Quality Monitoring Plan 

Commonwealth May 2001 

Australian Capital Territory January 2001 

New South Wales June 2001 

Northern Territory May 2001 

Queensland June 2001 

South Australia May 2005 (review) 

Tasmania May 2001 

Victoria November 2001 

Western Australia May 2001 

There is no requirement outlined within the AAQ NEPM which states that monitoring plans must be updated 

at any prescribed frequency.  The requirement for reporting outlined in Clause 18 of the AAQ NEPM does 

require that each jurisdiction submit an annual report outlining compliance with the Measure and any changes 

to the monitoring networks are generally documented and discussed within these reports.   

                                                           
2 http://www.nepc.gov.au/resource/ephc-archive-ambient-air-quality-nepm 

http://www.nepc.gov.au/resource/ephc-archive-ambient-air-quality-nepm
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Changes in (particularly) populations and pollutant sources (locations and emissions intensity) within each 

jurisdiction are not reviewed in annual reports in the level of detail required by the PRC Technical Papers 

relating to monitoring plans.  There is therefore a risk that changes in population and pollution sources, in 

addition to the changes in the AAQ NEPM and PRC Technical Notes (as detailed in the preceding sections), 

may be inadvertently overlooked.  This review seeks to assess the validity of current monitoring plans for each 

jurisdiction (as documented in monitoring plans [Table 8] and as determined through review of the most 

recent annual report).   

The following provides a brief description of the air quality monitoring network in Australia with focus on the 

network in NSW.  It is not intended to be an exhaustive description of air quality monitoring being performed 

in Australia at the current time, but to provide context for the detailed assessment of jurisdictional monitoring 

plans and assessment of adequacy of those current networks which monitor under the requirements of the 

AAQ NEPM.   

 New South Wales  

Ambient air quality monitoring has been performed in Sydney and Newcastle since the early 1950s.  In recent 

years there has been a significant expansion in the NSW AQMN operated by OEH and a diversification of the 

purpose, funding arrangements and reporting requirements for air quality monitoring.  These changes are 

partly a result of population and industry growth, changing technology, and changing community 

expectations.  

The NSW Government 2021 Strategic Plan placed an emphasis on the provision of air quality information and 

monitoring, including targets to improve the provision and delivery of air quality information to local 

communities, and expansion of the air quality monitoring network across Sydney.  The intention of these 

measures is to improve understanding of air quality and empower local communities to engage in informed 

discussion on air quality. 

Air quality monitoring in NSW is currently performed by the OEH and EPA, either funded through Government 

initiatives or by industry.  The requirements for air quality monitoring and the information provided by the 

monitoring networks is diverse.  One purpose of air quality monitoring both in NSW and in all jurisdictions is 

to provide information in accordance with the AAQ NEPM.   

Air quality monitoring undertaken in NSW consist of monitoring undertaken by, funded by, or required by 

OEH or the EPA including: 

• the OEH ambient air quality monitoring network (43 stations); 

• Government funded network – Sydney, Illawarra, Hunter and regional NSW; 

• Industry funded networks – Upper Hunter, Newcastle Local; and, 

• NEPM monitoring (a subset of the ambient air quality monitoring network) – required under national 

agreement for the Ambient Air Quality NEPM and the Air Toxics NEPM. 
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OEH and the EPA uses information from the ambient air quality monitoring networks to: 

• Characterise regional air quality – comparing regional ambient air quality data with NEPMs or other 

benchmarks; 

• Increase public awareness – data to support the various Air Quality Indices, air pollution forecasts and 

Air Pollution and Health Alerts; 

• Describe air quality trends – detect how air quality has changed over time; 

• Evaluate emission reduction programs – determine any measurable impacts on regional air quality in 

the medium to long term of control strategies; 

• Support air policy/program development – new emission reduction strategies; 

• Assess new sources of pollution – support the application of computer simulation models for new 

industrial/urban developments; and, 

• Support research programs – health impacts, source apportionment, model development, etc. 

OEH’s monitoring is based on principles that ensure that data from the network is robust and fit-for-purpose. 

These principles are: 

• Measure pollutants of greatest concern to the air program; 

• Use scientifically sound monitoring methods; 

• Monitor in appropriate locations; 

• Collect sufficient data to suit the defined purpose; 

• Be geographically diverse; 

• Provide flexibility to ensure that emerging monitoring needs can be met; 

• Make best use of resources; 

• Support other research activities when possible; and, 

• Review the network periodically. 

The NSW air quality monitoring network has been developed over many decades and has provided useful 

information on air quality trends and assessment of compliance with relevant regulations during that period.  

Air quality monitoring stations within the current monitoring network (both AAQ NEPM and others) have been 

located considering the findings of a number of air quality studies, including the Metropolitan Air Quality 

Study (NSW EPA, 1996).   

3.2.1 AAQ NEPM Air Quality Monitoring Plan  

The AAQ NEPM Monitoring Plan for NSW was submitted to the NEPC in June 2001.  Based on 1996 Census 

data for “urban centres and localities”, 15 urban centres triggered the population threshold of ≥25,000 

outlined in the AAQ NEPM, and are presented in Table 9.  Although Coffs Harbour only registered a 

population of 22,000 in 1996, its proximity to Sawtell (population 13,000) resulted in a region with a population 

of over 35,000.  These 16 urban centres were grouped into 15 regions, selected by NSW OEH using the 

definition of “region” provided by the PRC (PRC, 2001b).   
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The area known as the Upper Hunter was identified as a region which, when considering the urban centres 

of Scone, Aberdeen, Muswellbrook and Singleton, triggered the 25,000 population threshold.  Review of the 

topography and emission characteristics of the area led to the conclusion that the area could potentially be 

considered as two distinct regions.  Further observational study was proposed in the 2001 monitoring plan to 

assess this distinction.   

Regions were subsequently ‘typed’ based on the definitions in (PRC, 2001b) (refer Section 2.2.2).  The Sydney 

(incorporating the southern parts of the Central Coast), Lower Hunter (incorporating northern parts of the 

Central Coast) and Illawarra regions were classified as Type 1 regions.  The Sydney region was further classified 

into four subregions (although this was not a requirement of the AAQ NEPM).  Given the influences of smoke 

generated from wood-burning, Wagga Wagga, Albury-Wodonga, Tamworth, Orange, Dubbo, Bathurst and 

Canberra-Queanbeyan were also classified as Type 1 regions.  Lismore was also classified as a Type 1 region, 

but only in the absence of specific information relating to the potential significance of emissions sources.   

The remaining regions (Coffs Harbour, Port Macquarie and Tweed Heads) were classified as Type 3 regions, 

with justification provided for Coffs Harbour and Port Macquarie being that neither has any significant 

emissions sources other than motor vehicle emissions.  The Tweed Heads region was not to be subject to 

direct monitoring as it was considered that no major industrial sources were present, the population was of 

low density and monitoring performed on the Gold Coast (contiguous with Tweed Heads and to be subject 

to monitoring by the QLD DER) would provide information on the concentrations of pollutants likely to be 

experienced.   

Screening criteria (PRC, 2000) were applied to justify the reduction in the number of PMS required in some 

instances (see Section 2.2.4), with either screening procedure B (use of historical data within a region to justify 

a reduction in the number of PMS required) or screening procedure F (for those regions with no historical 

data) being adopted.  In the case of O3, screening criteria could not be applied to certain regions (Wagga 

Wagga, Albury, Tamworth, Orange, Dubbo, Canberra-Queanbeyan or Lismore) due to a lack of data 

measured in similar areas.  A campaign monitoring station for ozone was proposed at Bathurst to allow a 

screening argument to be made for those locations in future years.   

A summary of the identified regions, region types, populations and number of PMS and screening applied is 

provided in Table 10.   
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Table 9 Population Data for Urban Centres and Localities 

Urban Centre 1996 Population (‘000)(a) 2011 Population (‘000)(b) 2031 Population (‘000)(c) 

Sydney 3,276 3,909 5,347 

Newcastle 270 308 377 

Central Coast 228 298 357 

Wollongong 220 246 283 

Maitland 50 67 96 

Wagga Wagga 43 47 55 

Albury-Wodonga (NSW 

component) 

41 46 53 

Gold Coast-Tweed Heads 

(NSW component) 

38 56 69 

Port Macquarie 34 41 50 

Tamworth 32 36 42 

Orange 31 35 41 

Dubbo 30 32 37 

Lismore 28 27 31 

Bathurst 26 31 40 

Canberra-Queanbeyan 

(NSW component) 

26 36 52 

Nowra-Bomaderry 24 28 31 

Coffs Harbour 22 46 57 

Armidale 21 20 25 

Goulburn 21 21 25 

Broken Hill 21 18 16 

Richmond-Windsor 21 - - 

Blue Mountains - 29 36 

Cessnock 18 20 25 

Bowral-Mittagong 15 20 22 

Notes: (a) Taken from 2001 monitoring plan 

 (b) Obtained from ABS (ABS, 2015) 

 (c) Calculated using population projections for Local Government Areas (NSW DPE, 2014) 
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Regions identified in 2001 monitoring 

plan 

Regions ≥20,000 in 2011 census Regions ≥25,000 in 2011 census and 

calculated in 2031 

It is noted that those stations which were proposed in 2001 are included within Table 10 and were assumed 

to be operational at some point following 2001 for the purposes of this review:   

• Central Coast station was to be commissioned in January 2004. 

• Macarthur station was to be commissioned in January 2003. 

• Maitland station was to be commissioned in January 2003. 

• Orange, Dubbo and Lismore stations were to be commissioned in January 2004. 

Table 10 Performance Monitoring Stations in NSW – 2001 Monitoring Plan 

Region 1996 

Population 

(‘000)(a) 

Region 

Type 

PMS 

Required 

PMS Proposed and Screening Applied 

Sydney 

incorporating southern 

Central Coast 

3,800 1 7 CO - 5 PMS (4 Trend, 1 Performance) 

O3 - 9 PMS (7 Trend, 2 GRUB)  

NO2 - 8 PMS (7 Trend, 1 Campaign) 

PM10 - 8 PMS (7 Trend, 1 GRUB) 

SO2 – 6 PMS (6 Trend)  

Lead – 2 PMS (1 Trend, 1 Performance)  

Lower Hunter  

incorporating 

Newcastle, Maitland and 

northern Central Coast 

460 1 2 CO – 1 PMS (1 Trend) Procedure B 

O3 – 3 PMS (2 Trend, 1 Campaign) 

NO2 – 3 PMS (2 Trend, 1 Campaign) 

PM10 – 3 PMS (2 Trend, 1 Campaign) 

SO2 – 3 PMS (2 Trend, 1 Campaign) 

Lead – 2 PMS (1 Trend, 1 Campaign) 

Illawarra 

incorporating 

Wollongong and Port 

Kembla 

220 1 1 CO – 1 PMS (1 Trend) 

O3 – 3 PMS (1 Trend, 2 Performance) 

NO2 – 2 PMS (1 Trend, 1 Performance) 

PM10 – 3 PMS (1 Trend, 2 Performance) 

SO2 – 3 PMS (1 Trend, 2 Performance) 

Lead – 1 PMS (1 Campaign) 

Wagga Wagga 43 1 1 CO – 0 PMS (Screened using Sydney data) 

O3 – 0 PMS (No screening applied) 

NO2 – 0 PMS (Screened using Newcastle data) 

PM10 – 1 PMS (1 Campaign) 

SO2 – 0 PMS (Screened using Sydney data) 

Lead – 0 PMS (Screened using Sydney data) 
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Region 1996 

Population 

(‘000)(a) 

Region 

Type 

PMS 

Required 

PMS Proposed and Screening Applied 

Albury-Wodonga 41 1 1 CO – 0 PMS (Screened using Sydney data) 

O3 – 0 PMS (No screening applied) 

NO2 – 0 PMS (Screened using Newcastle data) 

PM10 – 1 PMS (1 Campaign) 

SO2 – 0 PMS (Screened using Sydney data) 

Lead – 0 PMS (Screened using Sydney data) 

Tamworth 32 1 1 CO – 0 PMS (Screened using Sydney data) 

O3 – 0 PMS (No screening applied) 

NO2 – 0 PMS (Screened using Newcastle data) 

PM10 – 1 PMS (1 Campaign) 

SO2 – 0 PMS (Screened using Sydney data) 

Lead – 0 PMS (Screened using Sydney data) 

Orange 31 1 1 CO – 0 PMS (Screened using Sydney data) 

O3 – 0 PMS (No screening applied) 

NO2 – 0 PMS (Screened using Newcastle data) 

PM10 – 1 PMS (1 Campaign) 

SO2 – 0 PMS (Screened using Sydney data) 

Lead – 0 PMS (Screened using Sydney data) 

Dubbo 30 1 1 CO – 0 PMS (Screened using Sydney data) 

O3 – 0 PMS (No screening applied) 

NO2 – 0 PMS (Screened using Newcastle data) 

PM10 – 1 PMS (1 Campaign) 

SO2 – 0 PMS (Screened using Sydney data) 

Lead – 0 PMS (Screened using Sydney data) 

Bathurst 26 1 1 CO – 0 PMS (Screened using Sydney data) 

O3 – 1 PMS (1 Campaign) 

NO2 – 0 PMS (Screened using Newcastle data) 

PM10 – 1 PMS (1 Campaign) 

SO2 – 0 PMS (Screened using Sydney data) 

Lead – 0 PMS (Screened using Sydney data) 

Canberra-Queanbeyan 26 1 1 CO – 0 PMS (Screened using Sydney data) 

O3 – 0 PMS (No screening applied) 

NO2 – 0 PMS (Screened using Newcastle data) 

PM10 – 0 PMS (ACT data to inform) 

SO2 – 0 PMS (Screened using Sydney data) 

Lead – 0 PMS (Screened using Sydney data) 
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Region 1996 

Population 

(‘000)(a) 

Region 

Type 

PMS 

Required 

PMS Proposed and Screening Applied 

Lismore 28 1 1 CO – 0 PMS (Screened using Sydney data) 

O3 – 0 PMS (No screening applied) 

NO2 – 0 PMS (Screened using Newcastle data) 

PM10 – 1 PMS (1 Campaign) 

SO2 – 0 PMS (Screened using Sydney data) 

Lead – 0 PMS (Screened using Sydney data) 

Coffs Harbour-Sawtell 35 1 3 No direct monitoring required 

Port Macquarie 34 1 3 

Tweed Heads 38 1 3 

Note: (a) 1996 population data taken from 2001 monitoring plan.   

A detailed summary of the air quality monitoring proposed for each region is presented in Table 11 (see 

column relating to 2001).  A map of all stations proposed in the 2001 monitoring plan for the Sydney region 

is presented as Figure 1.   

The NSW monitoring plan classifies monitoring stations as either Performance (P), Trend (T) or Campaign (C).  

Trend sites are noted to be “generally representative of regional population exposure and generally 

approximate the PRC GRUB station definition” (summary table of (NSW OEH, 2001)) (PRC, 2001c).  It is not 

clear whether a ‘regional population exposure’ equates to the definition of ‘population average’ stations as 

defined in (PRC, 2001c).  For the purposes of this review, all trend sites have been marked as GRUB sites in 

Figure 1 but not noted as population average sites.     

The 2014 monitoring report for NSW states (NSW OEH emphasis): 

“OEH characterises the air quality to which the general population is exposed in a region by monitoring 
all air pollutants of interest at a network of trend stations. These stations capture the majority of pollution 
events that occur from time to time, but their role is supplemented by that of additional permanent upper 
bound stations (performance stations) where selected pollutants are monitored to ensure that all major 
pollutant events are captured and reported. Campaign monitoring is also done in regional centres at 
Albury, Wagga Wagga North, Bathurst and Tamworth.”  

There is some discrepancy in the classification of monitoring stations between the monitoring plan and most 

recent monitoring report, where trend stations are classified as GRUB stations in the 2001 monitoring plan, 

with performance stations noted as serving this purpose in the 2014 monitoring plan.  Given the uncertainty, 

the station designations given in the 2014 monitoring plan are presented in Figure 1 (i.e. either P, T or C only).   
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Figure 1 Population Density and AAQ NEPM Monitoring Stations in the Sydney Region 
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Table 11 Summary of AAQ NEPM Monitoring NSW 2001 and 2014 

Region Location Station 

type 

Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

Sydney Blacktown T/G  ✓T/G  ✓T/G  ✓T/G    ✓T/G  ✓T/G    

Bringelly T/G T ✓T/G ✓ ✓T/G ✓ ✓T/G ✓     ✓T/G ✓   

Camden  P  ✓  ✓  ✓  ✓  ✓     

Campbelltown 

West 

 T  ✓  ✓  ✓    ✓  ✓   

CBD P          ✓    ✓  

Chullora  T  ✓  ✓  ✓  ✓  ✓  ✓   

Central Coast C  ✓  ✓  ✓      ✓    

Earlwood  C        ✓       

Lidcombe T/G  ✓T/G  ✓T/G  ✓T/G    ✓T/G  ✓T/G    

Liverpool C C ✓ ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓ ✓    

Macarthur T/G  ✓T/G  ✓T/G  ✓T/G    ✓T/G  ✓T/G    

Oakdale P/G P/G ✓P/G ✓P/G   ✓ ✓         

Prospect  T  ✓  ✓  ✓    ✓  ✓   

Richmond T/G T ✓T/G ✓ ✓T/G ✓ ✓T/G ✓  ✓   ✓T/G ✓   

Rozelle T/G T ✓T/G ✓ ✓T/G ✓ ✓T/G ✓   ✓T/G ✓   ✓T/G  

St Marys P/G P/G ✓P/G ✓P/G             
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Region Location Station 

type 

Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

Woolooware T/G  ✓T/G  ✓T/G  ✓T/G      ✓T/G    

Central 

Coast 

Wyong  P  ✓  ✓  ✓  ✓  ✓  ✓   

Lower 

Hunter 

Newcastle T/G T ✓T/G ✓ ✓T/G ✓ ✓T/G ✓   ✓T/G ✓ ✓T/G ✓   

Beresfield C C     ✓ ✓  ✓       

Wallsend C C ✓ ✓ ✓ ✓    ✓   ✓ ✓ ✓ (C)  

Maitland T/G  ✓T/G  ✓T/G  ✓T/G      ✓T/G  ✓T/G 

(C) 

 

Illawarra Albion Park P/G  ✓P/G  ✓  ✓      ✓    

Albion Park 

South 

 P  ✓  ✓  ✓      ✓   

Warrawong P/G            ✓P/G  ✓(C)  

Kembla 

Grange 

P/G P ✓P/G ✓   ✓ ✓         

Wollongong T/G T ✓T/G ✓ ✓T/G ✓ ✓T/G ✓  ✓ ✓T/G ✓ ✓T/G ✓   

Tamworth Tamworth C C     ✓ ✓         

Bathurst Bathurst C C ✓ ✓   ✓ ✓         

Wagga 

Wagga 

Wagga 

Wagga 

C      ✓          



 

16.1014.FR1V2                                                                                           AIR QUALITY MONITORING NETWORKS       Page 42  

Region Location Station 

type 

Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

 Wagga 

Wagga North 

 C      ✓          

Albury Albury C C     ✓ ✓         

Orange Orange C      ✓          

Dubbo Dubbo C      ✓          

Lismore Lismore C      ✓          

Notes: P = Performance, T = Trend, C = Campaign, PA = Population Average, G= “GRUB” 
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3.2.2 AAQ NEPM Air Quality Monitoring Report 2014 

Between 2001 and 2014, a number of changes occurred with respect to the AAQ NEPM monitoring network 

in NSW.  These changes are presented in Figure 1.  Of significance are the following: 

• The number of PMS serving the Sydney region reduced from 12 (including proposed and operational). 

to 11.  The AAQ NEPM requires a minimum of seven PMS based on 2011 population data.   

• A PMS specific to the Central Coast region (Wyong) was commissioned in 2012 (identifying the Central 

Coast as a distinct region for AAQ NEPM monitoring purposes). 

• The proposed site at Maitland (Lower Hunter region) was not commissioned. 

• The number of PMS in the Illawarra region reduced from four to three.  The AAQ NEPM requires a 

minimum of 1 PMS based on 2011 population data. 

• No monitoring for AAQ NEPM purposes is performed in the Upper Hunter.   

• Monitoring in regional NSW is limited to four locations (Albury, Bathurst, Tamworth and Wagga 

Wagga). 

• The proposed campaign monitoring of PM10 at Orange, Dubbo and Lismore was not commissioned.   

• PM2.5 monitoring is proposed at nine AAQ NEPM monitoring stations across NSW, with five in Sydney.  

The AAQ NEPM requires a minimum of seven PMS.   

3.2.3 Adequacy of Network and Monitoring Plan - Current 

In assessing whether the current monitoring network and monitoring plan are adequate for assessing the 

requirements of the AAQ NEPM, a review of a number of changes has been made.  These changes relate to 

population change (and distribution), emission sources and guidance documents.   

Population  

Change in population between the 1996 census (used to inform the 2001 monitoring plan) and 2011 census 

(the most recent census information available) has been broadly assessed using the information contained 

within the “urban centres and localities” product from the ABS (ABS, 2015).  Using the procedures as outlined 

in the AAQ NEPM (NEPC, 2016) and the PRC documentation (PRC, 2001b), changes in both the number and 

locations of regions has been identified.   

Table 9 presents information on those urban centres ≥20,000 population, based on 1996 and 2011 census 

data.  Those regions identified in the 2001 monitoring plan are shown to still require some level of monitoring 

as they remain with populations ≥25,000.  Two urban centres that were identified as being below the 25,000 

population threshold for the purposes of the 2001 monitoring plan are now shown to be above that threshold; 

Nowra-Bomaderry and Blue Mountains.  It is also noted that the Coffs Harbour urban centre now triggers the 

population threshold as one entity, as data from Sawtell are now included within the urban centre product 

for Coffs Harbour.   
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Given that the AAQ NEPM includes a population based criterion to assess the number of PMS required in a 

region, a reassessment of the number of PMS is required.  This reassessment should take into account the 

identification of regions and assignment of regions to a region type. 

The expectation as outlined in the PRC guidance is that about 25,000 people would be living within a few 

kilometres of each monitoring station (PRC, 2001c).  Table 12 presents an assessment of the number of people 

living within 1 km, 2 km, 3 km and 4 km of each of the monitoring stations included in the 2014 AAQ NEPM 

monitoring report.  Population data was taken from the 2011 census (ABS, 2015).  This exercise has not been 

performed for the 2001 monitoring plan (with associated 1996 census data) as the gridded information was 

not available.   

The analysis indicates the following key points: 

Sydney Region 

• Only Campbelltown West, Chullora, Earlwood, Liverpool, Prospect and Rozelle monitoring stations 

meet the expectation of 25,000 population served from PRC guidance (within at least 4 km).   

• No performance stations meet the expectation of 25,000 population served from PRC guidance (within 

at least 4 km).   

• Up to 31% of the total population of Sydney is within 4 km of an AAQ NEPM monitoring station. 

Central Coast Region 

• The Wyong monitoring station is not located within an area which serves 25,000 people (within 4 km). 

• Up to 6% of the total population of the Central Coast are within 4 km of an AAQ NEPM monitoring 

station. 

Lower Hunter Region 

• The Newcastle and Wallsend monitoring stations meet the PRC expectation of serving 25,000 

population (within at least 2 km).   

• Up to 47% of the total population of the Lower Hunter region are within 4 km of an AAQ NEPM 

monitoring station. 

Illawarra Region 

• All monitoring stations meet the PRC expectation of serving 25,000 population (within at least 4 km).   

• Up to 58% of the total population of the Illawarra region are within 4 km of an AAQ NEPM monitoring 

station. 

Regional NSW 

• All regional monitoring stations meet the PRC expectation of serving 25,000 people (within 4 km).  

• Regional monitoring stations serve between 59% and 91% of the respective populations.   

 



 

16.1014.FR1V2   AIR QUALITY MONITORING NETWORKS Page 45 

Further to the above, given that 31% of the population of the Sydney region, and 6% of the Central Coast 

region are within 4 km of an AAQ NEPM monitoring station, the question is raised as to whether the 

distribution / location of monitoring stations within those regions is adequate to provide information on 

representative pollutant concentrations for the population within those regions.   

In the case of the Sydney region, the majority of AAQ NEPM monitoring stations are currently located in the 

southwest, northwest and central-west with a lack of monitoring performed in the area to the north of Rozelle 

and east of Prospect.  The population density is high in the North Sydney and Chatswood areas and 

surrounding suburbs and it could be argued that with such high population densities, a PMS may be justifiably 

placed in this area.   

Data from the non-AAQ NEPM monitoring station at Vineyard (understood to be being relocated to 

Macquarie University) may be used to provide information on pollution trends in these areas.  However, it 

might also be argued that data from Rozelle (for example) could potentially represent a worst case situation 

for the North Sydney / Chatswood / northern suburbs area, given the relative proximity.  These areas are less 

likely to experience the impact of O3 when compared to the southwest and west of Sydney although impacts 

of PM may be the issue of priority in these areas.   
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Table 12 Populations within Radii of Current AAQ NEPM Monitoring Stations 

Monitoring Station Region Population Within Distance 

4 km 3 km 2 km 1 km 

Bringelly Sydney 7,144 4,352 2,171 669 

Camden 18,353 9,625 4,890 584 

Campbelltown W 82,947 50,630 16,974 5,025 

Chullora 215,201 107,408 41,787 9,308 

Earlwood 264,520 162,403 91,341 30,239 

Liverpool 143,910 96,041 52,666 28,437 

Oakdale 1,709 1,430 399 113 

Prospect 120,229 77,667 38,492 20,343 

Richmond 13,732 9,863 7,914 2,713 

Rozelle 273,036 148,425 77,601 20,446 

Sydney Total 3,908,642 31% 18% 9% 3% 

Wyong Central Coast 18,832 14,133 10,471 5,984 

Central Coast Total 297,713 6% <1% <1% <1% 

Beresfield Lower Hunter 16,492 14,395 12,294 7,068 

Newcastle 70,859 51,606 34,690 19,292 

Wallsend 57,266 41,678 26,726 9,779 

Lower Hunter Total 308,308 47% 35% 24% 12% 

Albion Park South Illawarra 26,684 22,221 18,265 10,179 

Kembla Grange 47,324 30,128 17,934 2,306 

Wollongong 68,921 57,715 39,412 21,788 

Illawarra Total 245,942 58% 45% 31% 14% 

Albury  26,990 16,089 8,532 3,491 

Albury Total 45,627 59% 35% 19% 8% 

Bathurst  28,546 23,023 14,216 4,081 

Bathurst Total 31,294 91% 74% 45% 13% 

Tamworth  32,152 24,037 18,619 13,640 

Tamworth Total 36,131 89% 67% 52% 38% 

Wagga Wagga North  28,913 17,821 9,321 5,483 

Wagga Wagga Total 46,913 62% 38% 20% 12% 
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Screening Criteria 

Screening procedures were updated by the PRC in 2007.  A summary of these changes is presented in 

Section 2.2.4.  An analysis of monitoring data for the 16-year period 1999 to 2014 indicates that the 

justification for screening of pollutants and/or a reduction in the number of PMS required within each region 

remains valid.   

Average CO concentrations across all sites in the network are <30% of the NEPM 8-hr criterion and thus 

satisfies the concentration threshold for reducing the number of PMS in a region (65% or 75%, Screening 

Procedure B) and satisfies the criterion for not monitoring in regions with lower populations, emissions and 

pollution potential (40%, Screening Procedure F).  These screening criteria would also be applicable to those 

regions which are shown to now trigger the 25,000 population threshold ([Coffs Harbour], Blue Mountains 

and Nowra-Bomaderry).  However, given the topography of the Blue Mountains region, and the prevalence 

of solid fuel burning in the region, a campaign of CO monitoring might be considered, or monitoring data 

from a previous monitoring campaign at Wentworth Falls might be reviewed.   

A similar case is identified for SO2 with concentrations representing <38% of the NEPM 1-hr criterion, thus 

satisfying the criterion for reducing the number of PMS in a region (65% or 75%, Screening Procedure B) and 

satisfies the criterion for not monitoring in regions with lower populations, emissions and pollution potential 

(40%, Screening Procedure F).  These screening criteria would also be applicable to those regions which are 

shown to now trigger the 25,000 population threshold ([Coffs Harbour], Blue Mountains and Nowra-

Bomaderry).  

In the case of NO2 the case for reducing the number of PMS in all regions with historical monitoring data is 

through the application of Screening Procedure B (65% or 75% of the 1-hr NEPM standard).  Given that 

average (all years) 1-hr NO2 concentrations in Sydney are 55% of the standard, this argument would still apply 

in those areas with no historical monitoring but lower populations (Albury, Bathurst, Tamworth, Wagga 

Wagga, Orange, Dubbo, Canberra-Queanbeyan, Lismore, Blue Mountains and Nowra-Bomaderry).  The use 

of data to demonstrate compliance with Screening Procedure F (<40% of the AAQ NEPM standard) can be 

justified through the use of monitoring data from the Newcastle monitoring station (34% of the AAQ NEPM 

standard averaged over a 16-year period [41% maximum]).  Alternatively, CSIRO derived modelling data was 

used to supplement Screening Procedures E and F for NO2 which, when Procedure F is met, a population of 

>250,000 (and an acceptance limit of 45% of the AAQ NEPM standard) would be required before NO2 

monitoring were to be required.  This criterion is therefore met for all regions other than Sydney, Newcastle 

and the Central Coast which in any case all operate NO2 monitoring at or above the minimum requirement 

required by the AAQ NEPM.   
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In the 2001 monitoring plan, the number of PMS for O3 measurement were not reduced in the larger regions 

although were reduced in all areas other than Sydney, the Lower Hunter and Illawarra primarily on the basis 

of the size of the regional areas and the fact that O3 precursor emissions would not be likely to be retained 

for sufficient periods to result in elevated O3 concentrations.  Measurements were proposed to be obtained 

at Bathurst and monitoring was conducted between 2001 and 2007.  These measurements, and the updated 

screening procedures for O3 (PRC, 2007) indicate that O3 measurements should be continued at (or above) 

the minimum PMS requirements as outlined in the AAQ NEPM in all regions.  O3 measurements in Bathurst 

averaged 68% of the AAQ NEPM 1-hr criterion over a 7-year period which does not satisfy the requirements 

of Screening Procedure A (acceptance limit of 60% of the AAQ NEPM standard).  Modelling performed by 

the CSIRO used to inform the updated Screening Procedures indicates that in areas with no performance 

monitoring, regions with ≥25,000 population have the potential to be non-compliant with the AAQ NEPM 

criterion for O3.  This therefore classifies all areas identified in Table 10 as requiring O3 monitoring at the 

minimum PMS requirement determined by Clause 14(1) of the AAQ NEPM.   

In the case of PM10, all measurements indicate widespread exceedances of the acceptance limits outlined in 

the Screening Procedures and PM10 monitoring should be performed in all regions at the number of PMS 

determined in Clause 14(1) of the AAQ NEPM.  These areas should also include Orange, Dubbo, Canberra-

Queanbeyan, Lismore, Blue Mountains and Nowra-Bomaderry.   
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Emission Sources 

Changes in the locations and strength of emissions sources across NSW has occurred between 2001 and 2014.  

Data obtained from the National Pollutant Inventory (NPI)3 for NSW is presented in Table 13 and indicates 

that for all pollutants other than for PM10, total emissions to air across NSW from NPI reporting industry have 

reduced between 2001 and 2014.  Emissions of PM10 to air from NPI reporting facilities was shown to increase 

by 108,000 tonnes between 2001 and 2014, an increase of 228%.   

However, the total emissions to air also need to be considered in the context of location.  For example, 

emissions sources of NOX, SO2, CO and PM10 within a nominal 3 km radius of the Liverpool AAQ NEPM 

monitoring site have increased in number from five to seven between 2001 and 2014, with total emissions 

increasing from 9.8 tonnes to 41 tonnes of NOX, 0.1 tonnes to 5 tonnes of SO2, 31.5 tonnes to 47.5 tonnes of 

CO and 0.7 tonnes to 1.5 tonnes of PM10 per annum.   

There is no requirement in the AAQ NEPM or PRC Technical Notes which prescribes siting of monitoring 

stations to explicitly take into account the locations of emission sources, although (PRC, 2001c) does state:  

“Clause 17(2) requires jurisdictions to determine the exposed population in the region represented 

by each PMS.  As discussed above, each PMS is sited in an area of relatively low gradient of pollutant.  

This strategy should maximise the representativeness of PMSs.” 

Table 13 NPI Reported Air Emissions in NSW 2001/2014 

Pollutant Emissions (t per annum) Change 

2000/2001 2013/2014 tonnes % 

NOx 201,187.8 203,114.4 +1,926.6 1% 

SO2 288,995.2 215,734.9 -73,260.3 -25% 

CO 347,345.9 208,987.4 -138,358.5 -40% 

PM10 47,357.2 155,109.0 +107,751.8 +228% 

PM2.5 - 5,426.0 - - 

Pb 44.5 43.8 -0.7 -2% 

 

                                                           
3 http://www.npi.gov.au/npi-data/search-npi-data 



 

16.1014.FR1V2   AIR QUALITY MONITORING NETWORKS Page 50 

How changes in emission strength in the area surrounding an AQMS affect the pollution gradient needs to 

be determined through further investigation.  Where stations are initially located in areas of ‘low’ pollution 

gradients, changes in the emissions environment may see the air quality monitored at these stations become 

more dominated by emissions sources and the representativeness of the data an as required in (PRC, 2001c) 

(“represent the pollutant level across a substantial area and fraction of the population”) maybe brought into 

question.  Importantly, any trends in concentrations may be masked by changes in the immediate 

environment and where these data are used to make arguments for not monitoring pollutants in other 

locations (screening procedures), such changes may result in erroneous screening.    

Changes in emissions in areas served by PMS should also take into consideration emissions from non-NPI 

reporting facilities and also include emissions from e.g. road traffic.  The NSW Greater Metropolitan Region 

(GMR) emissions inventory is useful for this purpose and could be used to validate the locations of monitoring 

sites on a regular basis.   

3.2.4 Adequacy of Network and Monitoring Plan - Future 

The adequacy of the current AAQ NEPM monitoring network in future years is clearly difficult to assess 

however, there are certain metrics which can be predicted.  These factors are discussed below. 

Population  

The population of NSW in 2031 has been predicted by (NSW DPE, 2014) for each LGA within NSW.  These 

projections have been used in conjunction with 2011 census data to calculate the likely populations within 

each region (see Table 9).  Those urban centres / regions which are shown to meet the 25,000 population 

criterion in 2011 are also shown to meet this criterion in 2031.  Additional urban centres which would likely 

require consideration for AAQ NEPM monitoring in 2031 would be Armidale, Goulburn and Cessnock, should 

the form of the AAQ NEPM and population threshold remain.   

The population of the Sydney region is projected to increase by approximately 1.4 million (approximately 37%) 

between 2011 and 2031 with data for individual LGA’s indicating that the distribution of this increase is far from 

evenly spread.  The LGA’s predicted to experience the largest population increase (top 10 in both percentage 

increase and in absolute terms) are presented in Table 14.    
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Table 14 Projected Population Growth, Sydney 2011 to 2031 

Rank Total Population Growth  

2011-2031 

LGA Rank % Population Growth 

2011-2031 

LGA 

1 160,950 Blacktown 1 177.8% Camden 

2 103,900 Camden 2 67.9% Auburn 

3 103,900 The Hills Shire 3 58.7% The Hills Shire 

4 100,850 Liverpool 4 53.6% Liverpool 

5 90,200 Sydney 5 51.5% Blacktown 

6 79,100 Parramatta 6 49.2% Sydney 

7 76,850 Penrith 7 45.3% Parramatta 

8 64,600 Campbelltown 8 42.7% Campbelltown 

9 52,800 Auburn 9 41.6% Penrith 

10 49,950 Bankstown 10 40.8% Ryde 

Areas predominantly to the west, southwest and northwest of Sydney are projected to experience the largest 

population growth to 2031 (in line with the northwest and southwest growth centres developments) and the 

current distribution of air quality monitoring stations may potentially be well suited to provide representative 

air quality information for these populations.   

Populations are also projected to significantly increase in the Sydney LGA which is not currently served by an 

AAQ NEPM monitoring station.   

Screening Criteria 

As identified above, it is likely that projected increases in population in NSW may require the consideration of 

AAQ NEPM monitoring in the urban centres of Armidale, Goulburn and Cessnock by 2031.  NSW OEH has 

previously performed an air quality monitoring campaign in Armidale and the findings of that monitoring 

would prove to be useful (in conjunction with all other monitoring data for NSW) in determining whether 

ongoing monitoring would be required.  Application of screening procedures may indicate that monitoring 

within Goulburn would not be required although as previously discussed, monitoring of O3 may be required 

(should data from a similar urban centre not provide a screening argument in itself).  A similar situation is 

applicable to Cessnock although data from the AAQ NEPM station at Wallsend (or other stations in the Lower 

Hunter region) may allow a screening argument to be made.   

Emission Sources 

Changes in emission sources are not able to be predicted for future years, although as previously discussed, 

changes in emission source locations and strength could be considered to form part of any monitoring plan 

review process.   
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Climate change 

The impacts of climate change upon air quality in NSW and specifically Sydney have been studied with regard 

to O3 (Cope, 2008).  A modelling procedure was used to predict peak O3 concentrations in the Sydney basin 

for the years 2021-2030 and 2051-2060.  A full description of that study is not reproduced here, although the 

findings indicate that, based on a single climate emission scenario (A2) with all emissions sources other than 

motor vehicle tailpipe and evaporative emissions being fixed as current, maximum 1-hr O3 concentrations 

may be experienced in the area located to the southwest of Sydney for both projection scenarios.  The regions 

of maximum 99th percentile 1-hr O3 concentrations do not change significantly between scenario years which 

is likely to be because the range of climatological conditions which lead to O3 generation is similar for all of 

the decades modelled, and the associated mesoscale flows are constrained by the geography of the region, 

the location of the source regions, the land-sea interface and the topography.   

It is therefore reasonable to assume that the locations of AAQ NEPM stations in that region (Liverpool, 

Campbelltown West, Camden and Oakdale) may be well placed to capture O3 episodes which might be 

expected to be experienced by the majority of the population in that region.  Should significant population 

increases occur to the south and southeast of the current Campbelltown West AAQ NEPM monitoring station, 

consideration should be given to commissioning O3 monitoring equipment to understand that population 

exposure.  Based on the modelling performed by (Cope, 2008), the current GRUB station at Oakdale may not 

capture the peak O3episodes in future years and therefore might be considered to be relocated to the area 

where those peaks are predicted to occur.   

As outlined in the NSW EPA report regarding particulate pollution in NSW (NSW EPA, 2013), particulate 

pollution levels can vary significantly as a result of large-scale climate variations.  The El Niño–La Niña climate 

cycle, which typically occurs between three and five years but can vary from two to seven years, affects the 

prevailing weather conditions.  Dry El Niño years are associated with a greater frequency of bushfires and 

dust storms and therefore higher particle pollution levels.  Lower particle pollution levels tend to occur during 

wetter La Niña years.   

Should changes to climate affect the strength and / or duration of the El Niño–La Niña climate cycle, the 

impacts of bushfires and drought conditions on particle concentrations will need to be increasingly addressed.  

The AAQ NEPM currently identifies these events as ‘exceptional events’ (refer Table 3), the method for 

determination of which, in accordance with Clause 18 (3), should be made available.  These exceptional events 

are allowed to be excluded from the record when determining compliance against 1-day PM10 and PM2.5 

standards, although are to be included in the determination of compliance against the 1-year standards.   

Robust methods for determination of exceptional events should be documented (including methods for 

determination of event commencement, duration and end).  If a population exposure approach is to be 

adopted (see Section 2.3.1) based on annual average PM2.5 concentrations, careful consideration of the 

treatment of exceptional events should be made.   
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 Australian Capital Territory 

The following sections outline a summary of the AAQ NEPM monitoring plans for each remaining jurisdiction 

and provides a brief assessment of the adequacy of those plans and current monitoring strategies in assessing 

the requirements of the AAQ NEPM.  No assessment of future populations has been performed in relation to 

any jurisdiction other than NSW. 

Ambient air quality monitoring is performed in the Australian Capital Territory (ACT) to support both the 

NEPM and an Air Quality Index (AQI) to provide effective communication of the ambient air quality conditions 

to the ACT Community. 

The ACT Government monitors pollutants and reports against national standards.  ACT Health, through the 

Health Protection Service (HPS), is the agency responsible for maintaining and providing Ambient Air Quality 

data from PMS to the Environment and Sustainable Development Directorate (ESSD). 

ESDD is responsible for providing the ACT AAQ NEPM annual report to the NEPC in accordance with the 

National Environment Protection Council Act 1994.   

ACT Health operates the Territory's air quality monitoring network, which comprises two NEPM PMS in 

Monash and Florey, and a smaller station in Civic.  ACT Health monitors CO, NO2, O3, PM10 and PM2.5. 

PM10 and PM2.5 are the pollutants of most concern in the ACT.  Elevated levels of particulate matter can arise, 

for example, in colder months due to wood smoke emitted from the use of domestic wood-fired heaters.  

They may also occur from bushfire and burn-off events in and around the ACT. 

Emissions from motor vehicles are the primary source of CO and NOX pollution in the ACT. 

Due to a lack of heavy industry the ACT does not monitor SO2 for the NEPM and following the phase out of 

leaded fuel on 1 January 2002, the ACT ceased monitoring Pb in July 2002. 

The AAQ NEPM Monitoring Plan for the ACT was submitted to the NEPC in January 2001.  Based on the 

population threshold of ≥25,000 outlined in (PRC, 2001b) only one region triggered this requirement 

(Canberra, Type 1 region with 311,000 population).  Five of the six criteria pollutants were identified to be 

measured with the need for SO2 monitoring screened out based on monitoring data collected within the 

Sydney airshed and a lack of significant industrial sources within Canberra.  The Monash station was 

nominated to be both a PMS and a trend station.  Data was collected at the Civic monitoring station although 

the site was flagged for relocation due to redevelopment pressures in 2001 in the monitoring plan and was 

not nominated for use as an AAQ NEPM monitoring station.  As described in the 2009 Annual Monitoring 

Report, the population of the ACT had increased above the threshold where a second AAQ NEPM monitoring 

station was required, and the Civic station was nominated to be used for this purpose (for CO, O3 and NO2 

only).     
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The current (2014) NEPM Monitoring Report for the ACT identifies that there are currently three PMS 

operational, although no indication of whether these stations are GRUB, trend or population average is 

provided.  Given the population increase to 356,000 in the 2011 census, the required number of PMS 

(according to Clause 14(1) of the AAQ NEPM) is two.  The Civic monitoring station is not compliant with the 

requirements of the relevant Australian Standard (AS/NZS 3580.1.1 Methods for sampling and analysis of 

ambient air Part 1.1: Guide to siting air monitoring equipment).  A newer station has been commissioned at 

Florey (commissioned February 2014).  The Civic monitoring station measures only PM10 and O3 and is 

assumed to be decommissioned (for AAQ NEPM monitoring purposes) at some point.  PM2.5 is measured at 

two of the AAQ NEPM monitoring stations.   

A summary of air quality monitoring performed for AAQ NEPM purposes as proposed in the 2001 monitoring 

plan and 2014 monitoring report is provided in Table 27.   

The number and location of monitoring stations is adequate at the current time to meet the requirements of 

the AAQ NEPM in the ACT.  Assuming that the Civic monitoring station will be decommissioned, there remains 

two monitoring stations to fulfil the purpose of the AAQ NEPM.   

No information on population growth in the ACT has been obtained for the purposes of this review.   

Observation 

The ACT AAQ NEPM monitoring plan (ACT Government, 2001) does not reflect the current AAQ NEPM 

monitoring network as presented in the most recent monitoring report.  

The designation of PMS as trend, GRUB or population average stations is not consistent between the 

monitoring plan and most recent monitoring report.   

3.3.1 Other Monitoring Networks 

The ACT Government does not perform any air quality monitoring over and above that described above.   

 



 

16.1014.FR1V2                                                                                           AIR QUALITY MONITORING NETWORKS       Page 55  

Table 15 Summary of AAQ NEPM Monitoring ACT 2001 and 2014 

Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014(a) 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

Canberra Monash P/T P ✓P/T ✓P ✓P/T ✓P ✓P/T ✓P  ✓P ✓P/T ✓P   ✓P/T  

Civic  P  ✓P    ✓P         

Florey  P1  ✓P  ✓P  ✓P  ✓P  ✓P     

Notes: P = Performance, T = Trend, C = Campaign, PA = Population Average, G= “GRUB” 

 (a) - No specification of station designations in 2014 report. 
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 Northern Territory 

The Northern Territory (NT) AAQ NEPM Monitoring Plan (NT Government, 2001) identified one urban area 

requiring monitoring under the AAQ NEPM being Darwin with a population of approximately 70,000 based 

on information within the 1996 census.  No other urban areas were shown to trigger the criterion, with Alice 

Springs registering a population of approximately 22,000 in 1996.    

These areas, the population of each and the number of required PMS (according to Clause 14(1) of the AAQ 

NEPM) are presented in Table 16.   

Monitoring in the Darwin region was proposed at one AAQ NEPM monitoring station at Darwin Airport, for 

PM10 only.  The monitoring station was proposed to be a PMS and GRUB station.  The lack of monitoring of 

CO, SO2 and Pb was justified through the application of screening procedures using data from the Latrobe 

Valley (VIC) for CO, Port Phillip (VIC) for SO2 and Casuarina (NT) for lead.  Assessment of the requirement for 

monitoring of NO2 and O3 was to be performed following review of the CSIRO TAPM consultancy outputs 

(used in the updated screening procedures (PRC, 2007).    

Since the 2001 Monitoring Plan was submitted to the NEPC, the NT EPA has identified the population of Alice 

Springs as exceeding the 25,000 population threshold (c. 28,000 population) and indicates that although 

monitoring is not currently performed in Alice Springs, EPA intends to conduct monitoring in future years.  

Review of the 2011 census data for the urban centre and localities product (ABS, 2015) indicates that the 

population of Alice Springs was approximately 24,000 in 2011.  The Significant Urban Area (SUA) product from 

the ABS identifies the population of Alice Springs in 2011 as over 25,000.  It is not clear as to which ABS product 

the NT EPA has used to define the urban centres requiring AAQ NEPM monitoring, as there is also a 

discrepancy in the assessment of population within the Darwin region (which is not defined) in the 2014 

monitoring report.   

The use of SUA data may be appropriate for all jurisdictions (although is not the method as outlined within 

(PRC, 2001b)) as the definition of an SUA is (ABS, 2015): 

They are clusters of one or more contiguous Statistical Area Level 2 (SA2) containing one or more related 

Urban Centres joined using the following criteria: 

• they are in the same labour market. 

• they contain related Urban Centres where the edges of the Urban Centres are less than 5 km apart 

defined by road distance. 

• they have an aggregate urban population exceeding 10,000 persons. 

• at least one of the related Urban Centres has an urban population of 7,000 persons or more. 
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The use of SUA data can result in significant increases in population, for example the Bowral-Mittagong SUA 

(NSW) is shown to include a population of ~35,000 in 2011 where the UCL product only indicates a population 

of ~20,000.  The selection of the statistical product used to define areas / regions requiring monitoring is 

clearly an issue for investigation.   

The 2014 monitoring report for the NT identifies that two stations are now operational for the purposes of 

assessment against the AAQ NEPM requirements; Winnellie and Palmerston with Winnellie performing the 

role of a PMS, trend and GRUB station and Palmerston a PMS only.  Monitoring of all pollutants (including 

PM2.5) other than lead occurs at these monitoring stations.   

Table 16 Regions Identified for AAQ NEPM Monitoring - NT 

2001 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 1 Darwin  94 1 1 

    1 1 

2014 Regions Identified Pop. (‘000) PMS  

Regions 1 Darwin (140,000 according to 2014 NT report) 

Alice Springs (28,000 according to 2014 NT report) 

103(a) 

24(a) 

1 2 

    1 2 

Notes:  (a) Population data from Urban Centres and Localities product (ABS, 2015) 

The number of monitoring stations is adequate at the current time to meet the requirements of the AAQ 

NEPM (based on 2011 census data).  However, it is recommended that an assessment of the population of 

Alice Springs is performed to ensure that the population of the region, which is noted may extend beyond 

the boundary defined within the urban centre and locality product from the ABS, is accurately quantified.   

Monitoring of O3 and NO2 (and all other pollutants other than lead) is currently being performed at both 

Palmerston and Winnellie and the updated screening procedures (PRC, 2007) incorporating the results of the 

CSIRO TAPM consultancy are not now required to be reviewed, as screening procedures A and B are of 

greater relevance for all pollutants (historical data for the region) once sufficient data has been obtained.   
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Observation 

There is a lack of clarity regarding the source of population data used in the NT monitoring plan and most 

recent annual report.  Given that the population of Alice Springs is close to the 25,000 population threshold, 

it is recommended that further investigation be performed to define the extent and population of this urban 

centre and justify whether AAQ NEPM monitoring is required.   

3.4.1 Other Monitoring Networks 

The NT Government does not perform any air quality monitoring over and above that described above.   
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Table 17 Summary of AAQ NEPM Monitoring NT 2001 and 2014 

Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

Darwin Darwin Airport P/G      ✓P/G          

Winnellie  P/T/G  ✓

P/T/G 

 ✓

P/T/G 

 ✓

P/T/G 

 ✓

P/T/G 

 ✓

P/T/G 

 ✓

P/T/G 

  

Palmerston  P  ✓P  ✓P  ✓P  ✓P  ✓P  ✓P   

Notes: P = Performance, T = Trend, C = Campaign, PA = Population Average, G= “GRUB” 
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 Queensland 

The Queensland (QLD) AAQ NEPM Monitoring Plan (QLD EPA, 2001) identified 10 regions incorporating 

approximately 15 urban areas.  The SE Queensland region was selected based on the relatively flat coastal 

terrain and urban conurbation links between northern Brisbane area and Sunshine Coast (incorporating 

Caloundra, Mooloolaba and Maroochydore) with the Maryborough-Hervey Bay region selected on the basis 

that these two areas are within the same airshed.  Monitoring was proposed within Mount Isa, given the level 

of industrial activity in this area.   

These areas, the population of each and the number of required PMS (according to Clause 14(1) of the AAQ 

NEPM) are presented in Table 18.   

Monitoring in each of the ten regions was proposed at nine stations within the SE Queensland Region, at one 

station in Gladstone and one in Mount Isa.  Campaign monitoring was proposed in the remaining seven 

regions (and campaign monitoring of O3 at Gladstone).  Screening Procedures were used to justify a reduction 

in the number of PMS for SO2, CO and Pb in the SE Queensland and Gladstone regions, and for CO and Pb 

in the remaining regions, with the exception of Toowomba where CO monitoring was proposed. 

Since the 2001 Monitoring Plan was submitted to the NEPC, no changes to the categorisation of regions has 

taken place, with the same number of areas requiring AAQ NEPM monitoring.  These areas are still defined 

by QLD DSITI as in the 2001 Monitoring Plan.  Populations in these areas have increased since the 1996 census 

(see Table 18), although the required number of AAQ NEPM monitoring stations (based on Clause 14(1)) 

remains the same.  It is noted that the population within the SE Queensland region should be confirmed 

based on 2011 census data as the populations covered by the regional definition are not entirely transparent 

in the 2001 monitoring plan and therefore cannot be replicated exactly within this review for the 2011 census 

data.  Additionally, the areas of Caloundra, Mooloolaba and Maroochydore are seemingly incorporated into 

the Sunshine Coast urban centre and locality product in the 2011 census.   

The 2014 Annual Monitoring Report for QLD includes six stations in the SE Queensland region, three within 

Townsville, and one in each of Mackay and Gladstone.  Screening arguments have been used to justify the 

lack of monitoring within regional centres for a number of pollutants.  Of note is the justification provided for 

a lack of O3 monitoring in: 

• Bundaberg (coastal, population 50,000 in 2011); 

• Gladstone (coastal, population 32,000 in 2011); 

• Mackay (coastal, population 74,000 in 2011); 

• Maryborough/Hervey Bay (coastal, population 53,000 in 2011); 

• Mount Isa (inland, population 21,000 in 2011); 

• Toowoomba (inland, population 97,000 in 2011); and,  

• Townsville (coastal, population 158,000 in 2011).   
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The justification provided relates to Technical Paper No. 4 (PRC, 2007) which states (in part) that based on 

modelling studies, inland centres with populations <25,000 and coastal centres with populations <62,000 may 

not require monitoring of O3.  However, the populations of Mackay, Toowoomba and Townsville exceed this 

population based criterion and further justification for the lack of O3 monitoring in these regions is required.   

PM2.5 is measured at only three of the AAQ NEPM monitoring stations across QLD, two of which are located 

within Brisbane.  The minimum number of PMS required within Brisbane alone is four.  No justification has 

been identified for reducing the number of PM2.5 monitoring stations although it is noted that jurisdictions 

have until June 2018 to report exposure to PM2.5 within annual reports.     

The 2014 Annual Monitoring Report for QLD introduces the station designations of “population average” and 

“GRUB” which were not identified in the 2001 Monitoring Plan.    

A summary of air quality monitoring performed for AAQ NEPM purposes as proposed in the 2001 monitoring 

plan and 2014 monitoring report is provided in Table 19.   

The number of monitoring stations is generally adequate at the current time to meet the requirements of the 

AAQ NEPM.  However, the screening arguments for O3 (and NO2) should be reviewed either in the light of 

O3 monitoring performed elsewhere in the State, or using the updated screening procedures as outlined in 

(PRC, 2007).   

3.5.1 Other Monitoring Networks 

In addition to the air quality monitoring performed to satisfy AAQ NEPM requirements, the QLD Government 

does perform additional monitoring to assess the impact of port, industrial, coal mining and other impacts on 

air quality within the State.  This additional monitoring is performed in SE Queensland, Gladstone, Mackay, 

Townsville and Mt Isa.  Although AAQ NEPM monitoring is performed in each of these areas (refer Table 19), 

additional monitoring is performed to assess the particular impacts of specific activities on nearby residential 

areas.  Industrial operators also operate their own air quality monitoring networks in QLD.   

A full description of these additional air quality monitoring activities can be found on the QLD Government 

webpages4.   

 

                                                           
4 http://www.qld.gov.au/environment/pollution/monitoring/air-monitoring/network-stations/ 

http://www.qld.gov.au/environment/pollution/monitoring/air-monitoring/network-stations/
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Table 18 Regions Identified for AAQ NEPM Monitoring - QLD 

2001 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 10 SE Queensland (inc. Brisbane, Ipswich, Caloundra, 

Mooloolaba, Maroochydore, Gold Coast)(a) 

Townsville 

Cairns 

Toowoomba 

Rockhampton 

Maryborough-Hervey Bay 

Mackay 

Bundaberg 

Gladstone 

Mount Isa 

2,073 

 

110 

92 

83 

58 

53 

45 

41 

26 

22 

4 

 

1 

1 

1 

1 

1 

1 

1 

1 

0 

8 

 

1 

1 

1 

1 

1 

1 

1 

1 

1 

    12 17 

2014 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 10 SE Queensland (inc. Brisbane, Sunshine Coast, Gold 

Coast) 

Townsville 

Cairns 

Toowoomba 

Rockhampton 

Maryborough-Hervey Bay 

Mackay 

Bundaberg 

Gladstone 

Mount Isa 

2,241 

 

158 

134 

97 

62 

53 

74 

50 

32 

21 

4 

 

1 

1 

1 

1 

1 

1 

1 

1 

0 

6 

 

3 

0 

0 

0 

0 

1 

0 

1 

2 

    12 13 

Note:  (a) Brisbane urban area includes Ipswich in the 2011 census, Sunshine Coast incorporates Caloundra, Mooloolaba 

and Maroochydore in the 2011 census. 

Observation 

The 2014 monitoring report includes station descriptors of population average and GRUB which were not 

used in the 2001 monitoring plan.   

Justification for not monitoring of O3 in the 2001 monitoring plan may need to be reviewed in light of the 

updated screening procedures in (PRC, 2007).   
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Table 19 Summary of AAQ NEPM Monitoring QLD 2001 and 2014 

Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

SE Queensland 

 

 

 

Sunshine Coast / 

Mountain Creek 

P/C P/G ✓C ✓P/G ✓C ✓P/G ✓P ✓P/G         

Deception Bay P/T P/T/G ✓P/T ✓

P/T/G 

✓P/T ✓

P/T/G 

          

Rocklea P/T P/T/G ✓P/T ✓

P/T/G 

✓P/T ✓

P/T/G 

✓P/T ✓

P/T/G 

 ✓

P/T/G 

      

Springwood P P/PA ✓P ✓P/PA ✓P ✓P/PA ✓P ✓P/PA  ✓P/PA   ✓P ✓P/PA   

Gold Coast P  ✓P  ✓P  ✓P          

Flinders View P/T P/T/G ✓P/T ✓

P/T/G 

✓P/T ✓

P/T/G 

✓P/T ✓

P/T/G 

    ✓P/T ✓

P/T/G 

  

Brisbane CBD P              ✓P  

Wooloongabba P P/T         ✓P ✓P/T     

Townsville 

 

 

 

Townsville P/C  ✓C  ✓C  ✓P      ✓C    

Coast Guard  C              ✓C 

Pimilico  P/C/PA  ✓

P/C/PA 

 ✓

P/C/PA 

 ✓

P/C/PA 

     ✓

P/C/PA 

  

Stuart  P/C/G            ✓

P/C/G 
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Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

Cairns Cairns C  ✓C  ✓C  ✓C          

Toowoomba Toowoomba C  ✓C  ✓C  ✓C    ✓C      

Rockhampton Rockhampton C  ✓C  ✓C  ✓C      ✓C    

Maryborough/ 

Hervey Bay 

Maryborough/ 

Hervey Bay 

C  ✓C  ✓C  ✓C          

Mackay Mackay P/C P/G ✓C  ✓C  ✓P ✓P/G         

Bundaberg Bundaberg C  ✓C  ✓C  ✓C          

Gladstone Gladstone P/T/C P/T/G ✓C  ✓T ✓

P/T/G 

✓T ✓

P/T/G 

 ✓

P/T/G 

  ✓T ✓

P/T/G 

  

Mt Isa 

 

 

Mt Isa P/T      ✓P      ✓T  ✓P  

Menzies  P/T/G            ✓

P/T/G 

  

The Gap  P/PA      ✓P/PA      ✓P/PA  ✓P/PA 

Notes: P = Performance, T = Trend, C = Campaign, PA = Population Average, G= “GRUB” 
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 South Australia 

The South Australia (SA) AAQ NEPM Monitoring Plan (SA EPA, 2005) was reviewed in 2005 and the most up 

to date monitoring plan is reviewed in this report.  The 2005 monitoring plan identified one urban area of 

≥ 25,000 population which required consideration for air quality monitoring.  This area, the population and 

the number of required PMS (according to Clause 14(1) of the AAQ NEPM) is presented in Table 20.  In 

addition, the urban area of Mt Gambier (although with a population of 24,000 in 2005) and the region 

identified as Spencer (incorporating Port Pire, Port Augusta and Whyalla) were both identified as Type 2 

regions (refer Section 2.2.2) warranting AAQ NEPM monitoring, based on the level of industry present, and 

the assessment of the areas within the Spencer region belonging to one airshed.   

Monitoring in each of the three regions was proposed at seven PMS within the Adelaide Region, at one PMS 

within the Mt Gambier region and four PMS within the Spencer region.  Screening Procedures were used to 

justify not monitoring O3, SO2, NO2, CO and Pb at certain sites in Adelaide, CO and Pb in Mt Gambier, and 

O3, NO2, CO, PM10 and Pb at certain sites in the Spencer region.   

Since the 2001 Monitoring Plan was submitted to the NEPC, no changes to the categorisation of regions as 

defined within the 2005 monitoring plan having taken place, with the same number of areas identified by SA 

EPA as being the subject of AAQ NEPM monitoring.  The Mt Gambier Region is shown to meet the population 

threshold of 25,000 and warrants an AAQ NEPM monitoring station through application of Clause 14(1) of the 

AAQ NEPM although the station in this location is no longer operational.  No justification for cessation of 

monitoring in this location is provided.  Populations in the Spencer region have reduced by approximately 

4,000 although one PMS is still required (see Table 20).   

A summary of air quality monitoring performed for AAQ NEPM purposes as proposed in the 2005 monitoring 

plan and 2013 monitoring report is provided in Table 21.  The concept of GRUB stations has been introduced 

in the 2013 monitoring report, a concept which was not discussed in the 2005 monitoring plan.  PM2.5 

monitoring is performed at two monitoring stations within Adelaide.   

The number of monitoring stations is generally adequate at the current time to meet the requirements of the 

AAQ NEPM although the justification for removal of monitoring within Mt Gambier should be clarified.   

3.6.1 Other Monitoring Networks 

In addition to the air quality monitoring performed to satisfy AAQ NEPM requirements, the SA Government 

does perform additional monitoring from time to time to assess certain issues (such as SmokeWatch in the 

Adelaide Hills).  Some industries also perform their own air quality monitoring programs although these are 

separate from SA EPA monitoring activities.     
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Table 20 Regions Identified for AAQ NEPM Monitoring - SA 

2005 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 3 Adelaide 

Mt Gambier 

Spencer (Pt Pirie, Port Augusta and Whyalla) 

1,030 

24 

53 

3 

0 

1 

7 

1 

4 

    4 12 

2013 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 3 Adelaide 

Mt Gambier 

Spencer (Pt Pirie, Port Augusta and Whyalla) 

1,104 

25 

49 

3 

1 

1 

6 

0 

3 

    5 9 

 

Observation 

The 2013 monitoring report includes station descriptors of population average and GRUB which were not 

used in the 2005 monitoring plan.   

Justification for not monitoring of pollutants in the Mt Gambier region should be clarified.   
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Table 21 Summary of AAQ NEPM Monitoring SA 2005 and 2013 

Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2005 2013 2005 2013 2005 2013 2005 2013 2005 2013 2005 2013 2005 2013 2005 2013 

Adelaide 

 

 

 

Gawler C  ✓C  ✓C  ✓C          

Elizabeth P/T P/T/G ✓P/T ✓P/T/G ✓P/T ✓P/T/G ✓P/T ✓P/T/G   ✓P/T ✓P/T/G ✓P/T    

Northfield P P/T/G ✓P ✓P/T/G ✓P ✓P/T/G ✓P ✓P/T/G     ✓P ✓P/T/G   

Netley P P/T/G ✓P ✓P/T/G ✓P ✓P/T/G ✓P ✓P/T/G ✓P ✓P/T/G       

Kensington P P/T/G ✓P ✓P/T/G ✓P ✓P/T/G ✓P ✓P/T/G ✓P    ✓P    

Christies 

Beach 

P P/T/G  ✓P/T/G  ✓P/T/G  ✓P/T/G     ✓P    

Hindley St P            ✓P    

North Haven  P/T/G  ✓P/T/G  ✓P/T/G  ✓P/T/G  ✓P/T/G    ✓P/T/G   

Mt 

Gambier 

Mt Gambier C  ✓C  ✓C  ✓C      ✓C    

Spencer Pt Pirie 

Oliver St 

P P/T/G ✓P  ✓P  ✓P ✓P/T/G     ✓P ✓P/T/G ✓P ✓

P/T/G 

Pt Pirie 

West Primary 

School 

P                
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Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2005 2013 2005 2013 2005 2013 2005 2013 2005 2013 2005 2013 2005 2013 2005 2013 

Pt Pirie 

Frank Green 

Park 

P P/T/G             ✓P ✓

P/T/G 

Whyalla 

Civic Park 

P  ✓P  ✓P  ✓P      ✓P    

Whyalla 

Shulz Park 

 P/T/G     ✓P/T/G          

Notes: P = Performance, T = Trend, PA = Population Average, G= “GRUB” 
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 Tasmania 

The Tasmania (TAS) AAQ NEPM Monitoring Plan (TAS DPIWE, 2001) identified three regions of ≥25,000 

population which required consideration for air quality monitoring.  These regions, the population of each 

and the number of required PMS (according to Clause 14(1) of the AAQ NEPM) are presented in Table 22.  

The Hobart region incorporated the Kingston-Blackmans Bay, Bridgewater-Gagebrook and New Norfolk 

urban areas, Launceston region incorporated George Town and Devonport incorporated the Latrobe urban 

area.   

Monitoring in each of the three regions was proposed at two stations within the Hobart region, at one station 

in Launceston and one station in Devonport (campaign monitoring only).  Screening Procedures were used 

to justify the lack of proposed monitoring for O3, NO2, and Pb in all regions with further screening performed 

for SO2 (in Launceston) and CO (in Launceston and Devonport).   

Since the 2001 Monitoring Plan was submitted to the NEPC, no changes to the categorisation of regions has 

taken place, with the same number of areas requiring AAQ NEPM monitoring.  These areas are still defined 

by TAS EPA as in the 2001 Monitoring Plan.  Populations in these areas have increased since the 1996 census 

however (see Table 22), although the required number of AAQ NEPM PMS in each region remains 

unchanged.  Urban centre descriptors have changed since the 1996 census with some areas (Kingston-

Blackmans Bay and Bridgewater-Gagebrook) are no longer reported as a separate urban area and 

presumably reported under the Hobart urban centre and locality product.   

The 2013 Annual Monitoring Report for TAS provides arguments for screening of O3, NO2, CO, SO2 and Pb 

based on campaign monitoring of these pollutants.  PM2.5 is measured at three of the AAQ NEPM monitoring 

stations.   

A summary of air quality monitoring performed for AAQ NEPM purposes as proposed in the 2001 monitoring 

plan and 2013 monitoring report is provided in Table 23.   

The number of monitoring stations is adequate at the current time to meet the requirements of the AAQ 

NEPM.   
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3.7.1 Other Monitoring Networks 

In addition to the air quality monitoring network described above, EPA Tasmania also operates the Base Line 

Air Network of EPA Tasmania (BLANkET).  This network consists of 29 air quality monitoring stations which 

report near real-time indicative particulate (PM10 and PM2.5) concentrations and disseminates these 

measurements and meteorological data collected at the stations through the EPA’s public webpages5.  The 

BLANkET network has been operating since 2009.  

The purpose of the BLANket network is to obtain particulate data away from the main AAQ NEPM stations in 

Hobart, Launceston and George Town and monitor the spatial extents of smoke events from planned (and 

unplanned) bushfire burn events.  Some stations are located to allow assessment of the impact resulting from 

the use of domestic wood heaters and to provide a measure of general air quality across Tasmania.   

The data collected by the BLANket network are indicative only as they are not collected using reference 

methods (as per the AAQ NEPM monitoring network).  The method used to collect these indicative data is a 

DRX Dustrak which uses a light-scattering laser photometer.  These data are relatively low-cost to collect with 

equipment purchase, deployment and maintenance costs significantly cheaper when compared to costs 

associated with running the AAQ NEPM monitoring network sites.  This allows a much larger network to be 

operated and provides EPA Tasmania with information relating to particulate concentrations across a larger 

portion of the State than that covered by the AAQ NEPM monitoring network.   

  

                                                           

5 http://epa.tas.gov.au/epa/base-line-air-network-of-epa-tasmania-blanket 

http://epa.tas.gov.au/epa/base-line-air-network-of-epa-tasmania-blanket
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Table 22 Regions Identified for AAQ NEPM Monitoring - TAS 

2001 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 3 Hobart (incorporating Kingston-Blackmans Bay, 

Bridgewater-Gagebrook and New Norfolk) 

Launceston (incorporating George Town) 

Devonport (incorporating Latrobe) 

153 

 

72 

25 

1 

 

1 

1 

3 

 

1 

1 

    3 5 

2013 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 3 Hobart (incorporating New Norfolk) 

Launceston (incorporating George Town) 

Devonport (incorporating Latrobe) 

177 

78 

26 

1 

1 

1 

1 

1 

1 

    3 3 
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Table 23 Summary of AAQ NEPM Monitoring TAS 2001 and 2013 

Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2013 2001 2013 2001 2013 2001 2013 2001 2013 2001 2013 2001 2013 2001 2013 

Hobart 

 

Prince of 

Wales Bay 

P/T P/T/G     ✓P/T    ✓P/T      

TBD P/T            ✓P/T    

New Town P/T/G       ✓P/T/G  ✓P/T/G       

Launceston Ti Tree Bend P/T P/T/G     ✓P/T ✓P/T/G  ✓P/T/G       

Devonport 

 

Devonport 

TAFE 

C P/T/G     ✓C ✓P/T/G  ✓P/T/G       

Notes: P = Performance, T = Trend, PA = Population Average, G= “GRUB” 
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 Victoria 

The Victoria (VIC) AAQ NEPM Monitoring Plan (EPA Victoria, 2001) identified eight regions consisting of urban 

areas≥25,000 population which required consideration for air quality monitoring.  These areas, the population 

of each and the number of required PMS (according to Clause 14(1) of the AAQ NEPM) are presented in 

Table 24.  The Melbourne, Geelong and Melton urban areas were classified as belonging to the Port Phillip 

Region with the five remaining areas classified as individual regions for the purposes of AAQ NEPM 

monitoring.  In addition, VIC EPA nominated Mildura (population of 24,000 in 1996) and the Latrobe Valley 

(incorporating Traralgon, Morwell, Moe and Warragul - total combined population of 130,000 according to 

VIC EPA) as being subject to AAQ NEPM monitoring.  This resulted in a total of eight regions being nominated. 

Monitoring in each of the eight regions was proposed at 13 stations within the Port Phillip Region and at two 

stations within the Latrobe Valley.  No monitoring within any of the other regions was proposed other than 

campaign monitoring of PM10 in each of the regional centres and the use of NSW EPA air quality 

measurements in Wodonga (Albury-Wodonga).  Screening Procedures were used to justify not monitoring 

O3, NO2, CO and Pb in the regional centres.   

Since the 2001 Monitoring Plan was submitted to the NEPC, no changes to the categorisation of regions has 

taken place, with the same number of areas requiring AAQ NEPM monitoring.  These areas are still defined 

by VIC EPA as in the 2001 Monitoring Plan.  Populations in these areas have increased since the 1996 census 

however (see Table 24), with the required number of AAQ NEPM PMS in the Port Phillip Region increasing 

to 7 (from 5).  All other regions identified require one AAQ NEPM monitoring station.  Campaign monitoring 

has been performed in Ballarat, Bendigo, Shepparton, Warrnambool and Mildura.   

The 2014 Annual Monitoring Report for VIC introduces the station designations of “population average” and 

“GRUB” which were not identified in the 2001 Monitoring Plan.   

PM2.5 monitoring is performed at two AAQ NEPM monitoring stations in the Port Phillip region.  Nine PMS 

will be required prior to June 2018.   

A summary of air quality monitoring performed for AAQ NEPM purposes as proposed in the 2001 monitoring 

plan and 2014 monitoring report is provided in Table 25.   

The number of monitoring stations is generally adequate at the current time to meet the requirements of the 

AAQ NEPM.  However, although campaign monitoring has occurred in some regional areas for PM10, 

consideration should be given to performing the updated screening assessment for ozone (especially) in light 

of the monitoring results at Traralgon (66% of the AAQ NEPM 1-hr criterion, averaged over the last 5 years) 

and the updated screening procedure identifying inland towns ≥25,000 as potentially experiencing ozone 

episodes.  It is likely that NO2 concentrations measured within the Port Phillip Region may be sufficient to not 

require monitoring of NO2 in regional centres although this should be confirmed. 
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Table 24 Regions Identified for AAQ NEPM Monitoring - VIC 

2001 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 8 Port Phillip (Melbourne, Geelong, Melton) 

Ballarat 

Bendigo 

Shepparton/Mooroopna 

Warrnambool 

Wodonga 

Mildura/Wentworth 

Latrobe Valley(a) (Traralgon, Morwell/Moe, Warragul) 

3,021 

65 

60 

32 

26 

26 

24 

130 

7 

1 

1 

1 

1 

1 

0 

1 

13 

0 

0 

0 

0 

0 

0 

2 

    12 15 

2014 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 7 Port Phillip (Melbourne, Geelong, Melton) 

Ballarat 

Bendigo 

Shepparton/Mooroopna 

Warrnambool 

Wodonga 

Mildura/Buronga 

Latrobe Valley(a) (Traralgon, Morwell/Moe, Warragul) 

3,898 

86 

83 

43 

29 

32 

31 

53 

9 

1 

1 

1 

1 

1 

1 

1 

11 

0 

0 

0 

0 

0 

0 

1 

    16 12 

Notes: (a) Data for the Latrobe Valley taken from 2001 monitoring plan (VIC EPA).  Data for 2011 taken from ABS (2015)   

Observation 

The 2014 monitoring report includes station descriptors of population average and GRUB which were not 

used in the 2001 monitoring plan.   

Justification for not monitoring of ozone in certain locations in the 2001 monitoring plan and current network 

may need to be reviewed in light of the updated screening procedures in (PRC, 2007).   
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3.8.1 Other Monitoring Networks 

In addition to the air quality monitoring network described above, VIC EPA also operates a number of portable 

instruments to measure PM2.5 concentrations which are used in addition to those deployed at Alphington and 

Footscray under the AAQ NEPM framework (refer Table 25).  These methods include Beta Attenuation 

Monitors (BAM) which is an approved reference method, and also more portable instruments such as the 

Dustrak and ADR 1500, both of which employ a light-scattering laser photometer to obtain information on 

total aerosol concentrations.   

Although not an approved monitoring method under the AAQ NEPM, VIC EPA has performed work which 

has shown that PM2.5 concentrations obtained by light scattering methods correlate well with data collected 

by BAM instruments.  The advantages of using light scattering methods are cost, and that they can be 

deployed quickly and efficiently when required.  These methods have recently been used to assess PM2.5 

concentrations in areas surrounding environmental incidents where deployment of reference methods may 

have taken considerable time to set up (e.g. Broadmeadows tyre fire and Hazelwood coal mine fire).   
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Table 25 Summary of AAQ NEPM Monitoring VIC 2001 and 2014 

Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

Port Phillip Alphington P/T P/T/PA/G ✓P ✓P/PA ✓P/T ✓P/T/G ✓P/T ✓P/T/G  ✓P/T/G ✓P/T ✓P/T/G ✓

P/T/PA 

   

Footscray P/T P/T/G ✓P/T ✓P/T/G ✓P/T ✓P/T/G ✓P/T ✓P/T/G  ✓P/T/G       

Paisley P            ✓P    

Pt Cook P/T P/T/PA/G ✓P/T ✓P/T/G ✓P/T ✓

P/T/PA 

          

NW Metro P  ✓P              

Brighton P/T P/T/PA/G ✓P/T ✓

P/T/PA 

✓P ✓G ✓P ✓P/PA         

Dandenong P P/PA ✓P ✓P/PA   ✓P ✓P/PA         

RMIT/CBD P/T P/T/G   ✓P/T ✓P/T/G ✓P/T ✓P/T/G   ✓P/T ✓P/T/G ✓P ✓P/G   

Richmond P P/G     ✓P ✓P/G   ✓P ✓P/G     

Collingwood P/T              ✓P/T  

Outer East 

Metro 

P  ✓P    ✓P          

Geelong Sth P/T P//T/PA/G ✓P/T  ✓P/T ✓P/T/G ✓P/T ✓

P/T/PA 

  ✓P/T ✓P/T/G ✓P/T ✓P/T/G   

Pt Henry P  ✓P              
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Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

Altona Nth  G           ✓G    

Melton  P/G  ✓P/G             

Mooroolbark  P/PA  ✓P/PA    ✓P/PA         

Latrobe 

Valley 

 

Traralgon P/T P/T/G ✓P/T ✓P/T/G ✓P/T ✓P/T/G ✓P/T ✓P/T/G     ✓P/T ✓P/T/G   

Moe P  ✓P  ✓P  ✓P      ✓P    

Notes: P = Performance, T = Trend, PA = Population Average, G= “GRUB” 
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 Western Australia 

The Western Australia (WA) AAQ NEPM Monitoring Plan (WA DEP, 2001) identified five regions of ≥25,000 

population which required consideration for air quality monitoring.  These regions, the population of each 

region and the number of required PMS (according to Clause 14(1) of the AAQ NEPM) are presented in Table 

26.   

Monitoring in each of the five regions was proposed at five stations within Perth, and at one station within 

each of the other identified regions.  A reduction in the number of pollutants monitored at certain stations 

was justified through the use of screening procedures (PRC, 2000), most notably applied in regions other than 

Perth.  AAQ NEPM monitoring stations were proposed within Kalgoorlie and Mandurah although to 2014 

have never been commissioned.   

Since the 2001 Monitoring Plan was submitted to the NEPC, a number of changes have occurred in WA.  

Populations and definitions of regions have changed, and the number of PMS required in each region, based 

on 2011 census data is presented in Table 26.  Of note is the inclusion of Mandurah within the Perth urban 

area (rather than a separate entity in the 1996 census), and the inclusion of Albany, Busselton and Ellenbrook 

as regions of ≥25,000 population.   

The 2014 Annual Monitoring Report for WA generally addresses the issues of increasing populations with 

additional AAQ NEPM monitoring stations commissioned in Albany (in July 2006) and Busselton (in November 

2006).  No AAQ NEPM monitoring station is identified as being required in Ellenbrook, however this urban 

centre could be considered to be part of the greater Perth region being approximately 5 km north of the 

Caversham AAQ NEPM monitoring station.   

The 2014 Annual Monitoring Report for WA includes a number of stations categorised as “DER” which 

indicates that these stations “will be maintained by DER for the foreseeable future”.  Although included in the 

compliance report for 2014, it is not entirely clear whether these stations, or measurements at certain stations 

are part of the overall strategy to meet the requirements of the AAQ NEPM, or are part of a broader air 

quality monitoring strategy (or both).  These “DER” measurements are applicable to PM2.5 which is currently 

being monitored at six stations.   

A summary of air quality monitoring performed for AAQ NEPM purposes as proposed in the 2001 monitoring 

plan and 2014 monitoring report is provided in Table 27.   
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The number of monitoring stations is generally adequate at the current time to meet the requirements of the 

AAQ NEPM.  However, monitoring might be considered to be commenced in Kalgoorlie with consideration 

given to monitoring in Mandurah (in light of inclusion within the Perth urban area).  No monitoring of O3 or 

NO2 is performed outside of the Perth urban area and further consideration to the updated PRC Screening 

Procedures (PRC, 2007) should be given in light of the monitoring results for O3 at Caversham (90% of the 

AAQ NEPM 1-hr criterion, averaged over the last 5 years) and the updated screening procedure identifying 

inland towns ≥25,000 as potentially experiencing O3 episodes.  It is likely that NO2 concentrations measured 

within the Perth urban area may be sufficient to not require monitoring of NO2 outside of Perth, although 

DER has identified that monitoring of NOX and O3 concentrations is of use for emissions inventory and 

dispersion model validation studies. 

Table 26 Regions Identified for AAQ NEPM Monitoring - WA 

2001 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 5 Perth (including Kwinana and Rockingham) 

Mandurah 

Bunbury 

Geraldton 

Kalgoorlie 

1,162 

36 

25 

25 

28 

3 

1 

1 

1 

1 

5 

1 

1 

1 

1 

    7 9 

2014 Regions Identified Pop. (‘000) PMS 

Req. 

PMS 

Prop. 

Regions 7 Perth (including Kwinana, Rockingham and Mandurah) 

Bunbury 

Geraldton 

Kalgoorlie 

Albany 

Busselton 

Ellenbrook 

Collie(a) 

1,671 

66 

36 

31 

31 

30 

29 

6 

4 

1 

1 

1 

1 

1 

1 

0 

8 

1 

1 

0 

1 

1 

0 

1 

    10 12 

Note: (a) Collie not required to be included in AAQ NEPM monitoring strategy 
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Observation 

The inclusion of “DER” monitoring stations in the 2014 monitoring plan for WA raises confusion as to whether 

the measurements at these sites are being used for AAQ NEPM compliance purposes or provided for 

additional context. 

The categorisation of stations as either performance (only) or acting as a trend station in addition is unclear 

from summary tables but made clearer in the text of the monitoring report. 

3.9.1 Other Monitoring Networks 

Notwithstanding the discussion above regarding “DER” monitoring stations, It is not clear as to whether the 

WA Government performs any air quality monitoring over and above that described above.   
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Table 27 Summary of AAQ NEPM Monitoring WA 2001 and 2014 

Region Location Station type Pollutants 

ozone nitrogen 

dioxide 

PM10 PM2.5 carbon 

monoxide 

sulphur 

dioxide 

lead 

2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 2001 2014 

Perth Caversham P/T P/T/DER ✓P/T ✓T ✓P/T ✓T ✓P ✓P  ✓DER  ✓DER     

Duncraig P/T T/DER    ✓DER ✓P/T ✓T  ✓DER ✓P/T ✓T     

Queens 

Building 

P          ✓P    ✓P  

South Lake P/T P/T/DER ✓P ✓T ✓P ✓P ✓P ✓P  ✓DER ✓P ✓P ✓P/T T   

Swanbourne P P/T/DER ✓P ✓T ✓P ✓P  ✓DER         

Quinns Rock  DER  ✓DER  ✓DER    ✓DER       

Rolling Green  DER  ✓DER  ✓DER           

Rockingham  DER  ✓DER  ✓DER        ✓DER   

Wattleup  DER            ✓DER   

Mandurah Mandurah P  ✓P  ✓P  ✓P    ✓P      

Bunbury Bunbury C C     ✓C ✓C  ✓DER ✓C      

Geraldton Geraldton C C     ✓C ✓C         

Kalgoorlie Kalgoorlie P/T/C      ✓P    ✓C  ✓P/T    

Albany Albany  C     ✓C          

Busselton Busselton  DER        ✓DER       

Collie Collie  DER      ✓DER         
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Notes: P = Performance, T = Trend, C = Campaign, DER = Monitoring performed by DER to be continued for “foreseeable future”  
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4. CONCLUSIONS 

This review has sought to answer a number of questions with regard to the Ambient Air Quality National 

Environment Protection Measure (AAQ NEPM) monitoring networks within each jurisdiction.   

What would be the likely changes on air quality monitoring design network resulting from proposed 

or likely variations to the AAQ NEPM? 

Possible future changes to the AAQ NEPM are difficult to assess although would likely be based on those 

detailed in the AAQ NEPM discussion paper (NEPC, 2010), review (NEPC, 2011), and impact statement (NEPC, 

2014).   

Of relevance to this review are those potential changes which may impact upon the design or operation of 

the AAQ NEPM air quality monitoring networks.  Changes in pollutant standards (absolute values or averaging 

periods) for existing criteria air pollutants would have little impact upon the operation of monitoring networks.  

Of greater interest are the potential changes to the AAQ NEPM as they relate to the framework under which 

pollutant impacts are assessed (e.g. an exposure framework approach), the methods by which pollutants may 

be measured and the potential requirement to assess secondary particle precursors (oxides of nitrogen, 

sulphur dioxide and ammonia).   

An exposure reduction framework approach would likely be based on measurements of annual average PM2.5 

concentrations (as per the European Union approach) and the current approach to assessment of PM2.5 

through the AAQ NEPM may be applicable to an exposure reduction framework.  However, based on a review 

performed by (PAEHolmes and Air Quality Consultants, 2012), the number of PM2.5 monitoring sites may be 

required to be increased to approximately 40 across Australia.   

Methods of air quality monitoring would likely need to be consistent across jurisdictions should an exposure 

reduction framework be adopted.  The current AAQ NEPM approves four methods of PM10 and three methods 

of PM2.5 measurement.  An assessment of equivalency may be required to be performed to ensure that data 

collected by each jurisdiction is comparable and fit-for-purpose, taking into account the strengths and 

weaknesses of each method when it comes to particulate measurement (e.g. measurement of volatiles).   

Measurements of secondary pollutant precursors may require a detailed review of the AAQ NEPM monitoring 

network in each jurisdiction and detailed guidance on the pollutant species to be measured.  Implementation 

of such a measurement network may come at considerable cost.    
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Are the current AAQ NEPM monitoring networks fit-for-purpose? 

Each jurisdiction (State and Territory) provided an AAQ NEPM monitoring plan for review by the National 

Environment Protection Council in 2001 (with South Australia performing a review of the monitoring plan in 

2005).  The current networks operated in each jurisdiction differ from those proposed in the monitoring plans 

as the networks have evolved over time based on changes in population, the requirements of the AAQ NEPM 

and based on the results of campaign monitoring and application of screening procedures.  However, a 

transparent justification for the changes in the monitoring network is either provided on an as-needs basis 

within each annual monitoring report, or not provided at all.   

It is demonstrated that populations have increased (often significantly) between the submission of the 2001 

monitoring plans (which were based upon 1996 census data), and the most recent 2011 census.  In the case 

of New South Wales, based on the AAQ NEPM population threshold of 25,000, monitoring should be 

considered within the Blue Mountains and Nowra-Bomaderry areas.   

Population data provided within the census includes a number of products, with the ‘Urban Centres and 

Localities’ product identified within Peer Review Committee guidance as providing the required information 

on populations within urban centres for the purposes of the AAQ NEPM.  However, the 2011 census also 

includes a ‘Significant Urban Area’ (SUA) product which takes into account the contiguous nature of urban 

development.  Should the population threshold of 25,000 remain within the AAQ NEPM then investigation of 

the benefits of using the Significant Urban Area product as opposed to the Urban Centres and Localities 

product should be performed.   

The Peer Review Committee guidance covers a broad range of issues associated with the implementation of 

the NEPM and is shown to be comprehensive and more comprehensible/easy to access than many other 

guidance documents (e.g. US EPA).  The AAQ NEPM is flexible in respect to air quality monitoring and 

jurisdictions are free to implement air quality monitoring in any location and are not restricted to the 

implementation of the 25,000 population threshold.   

The Peer Review Committee guidance documents cover issues associated with the structure of monitoring 

plans, selection of regions, monitoring strategies, screening procedures, data collection and handling, 

meteorological measurements and annual reporting and provide a basis for consistency in approaches across 

all jurisdictions.   

The application of screening procedures was performed by each jurisdiction in the 2001 monitoring plans.  

These procedures were updated by the Peer Review Committee in 2007 and many jurisdictions have not 

re-visited the application of these procedures, especially with regard to ozone monitoring.  On the basis of 

findings of the Commonwealth Scientific and Industrial Research Organisation TAPM consultancy (findings of 

which were incorporated into the screening procedures in 2007), it is likely that ozone monitoring may be 

required in a number of inland centres which meet the population screening criterion of 25,000.   
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Particulates (as PM2.5) monitoring is performed by all jurisdictions, although the number of PM2.5 monitoring 

stations in certain jurisdictions is below the minimum number of Performance Monitoring Stations defined 

within the AAQ NEPM.  The requirement for reporting of PM2.5 in annual reports is not required until 2018 

although the assessment of suitable locations for these monitoring stations should be well underway.  No 

screening procedures are available through the Peer Review Committee for PM2.5 measurements and these 

would be useful to all jurisdictions.   

There is a significant amount of inconsistency between monitoring plans and annual reports in the designation 

of monitoring station ‘types’.  The AAQ NEPM requires the designation of Performance Monitoring Stations 

and Trend Stations, although the Peer Review Committee technical papers also discuss the designation of 

Population-Average and Generally Representative Upper Bound Stations.  The application of these concepts 

and nomenclatures is not consistent between jurisdictions which may possibly indicate a level of inconsistency 

as to their purpose.   

It is recommended that the AAQ NEPM monitoring plans for each jurisdiction are updated.  Each plan is 

15 years old and does not reflect the current monitoring being performed for AAQ NEPM compliance 

purposes in any jurisdiction.  It is recommended that a defined frequency for provision of updated monitoring 

plans is agreed upon to ensure that the plans take into account changes in population coverage, monitoring 

methods and other changes affected through the AAQ NEPM.  For comparison, the United States 

Environmental Protection Agency requires provision of a monitoring plan on an annual basis.   

Monitoring plans should be consistent and therefore additional guidance in the designation of stations is 

recommended and it is also recommended that application of screening procedures should be provided 

either by the Peer Review Committee, or other agreed expert group.  
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Are the current AAQ NEPM monitoring networks likely to be fit-for-purpose in the future? 

It is likely that the AAQ NEPM may undergo some changes in the coming years.  Whether these changes are 

related to the philosophy under which the AAQ NEPM is delivered (i.e. an exposure reduction framework), 

changes to monitoring methods or changes in the pollutants to be measured is the basis of ongoing review.  

It is difficult to assess whether the current networks will be suitable in future years although should an exposure 

reduction framework based on annual average PM2.5 concentrations be implemented, it has been shown that 

each jurisdiction will require an increase in the number of monitoring stations measuring this criteria pollutant. 

With respect to population coverage, an assessment of future population growth in New South Wales 

identifies that should the AAQ NEPM remain current, additional monitoring would likely be required within 

Armidale, Goulburn and Cessnock by the year 2031.  The expected rate and geographic distribution of growth 

within Sydney is likely to result in the current network being well suited to provide representative air quality 

information for these populations.   

Impacts of climate change on ozone concentrations may result in the need to relocate some stations in the 

Sydney basin to measure peak ground level ozone impacts on decadal timescales.  The potential changing 

impacts of particulate matter resulting from increasing drought / bushfire will impact upon the number of 

‘exceptional events’ requiring consideration and a defined and consistent method for appropriately assessing 

such events should be determined by jurisdictions.   
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